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[Public  Rksolution — No.  9.] 

JQINT  RESOLUTION  Amending  public  resolution  numbered  eight,  Flftj-sixth  Congress,  second  ses- 
sion, approved  February  twenty-third,  nineteen  hundred  and  one, '' providing  for  the  printing  annually 
of  the  report  on  field  operations  of  the  Division  of  Soils,  Department  of  Agriculture." 

Resolved  by  the  Senate  and  House  oj  Representatives  oj  the  United  States  of  America 
in  Congress  assembled,  That  public  resolution  numbered  eight,  Fifty-sixth  Congress, 
second  session,  approved  February  twenty-third,  nineteen  hundred  and  one,  be 
amended  by  striking  out  all  after  the  resolving  clause  and  inserting  in  lieu  thereof  the 
following: 

That  there  shall  be  printed  ten  thousand  five  hundred  copies  of  the  report  on  field 
operations  of  the  Division  of  Soils,  Department  of  Agriculture,  of  which  one  thousand 
five  hundred  copies  shall  be  for  the  use  of  the  Senate,  three  thousand  copies  for  the 
use  ol  the  House  of  Representatives,  and  six  thousand  copies  for  the  use  of  the  Depart- 
ment of  Agriculture:  Provided,  That  in  addition  to  the  nimiber  of  copies  above  pro- 
vided for  there  shall  be  printed,  as  soon  as  the  manuscript  can  be  prepared,  with  the 
necessary  maps  and  illustrations  to  accompany  it,  a  report  on  each  area  surveyed,  in 
the  form  of  advance  sheets,  bound  in  paper  covers,  of  which  five  hundred  copies  shall 
be  for  the  use  of  each  Senator  from  the  State,  two  thousand  copies  for  the  use  of  each 
Representative  for  the  Congressional  district  or  districts  in  which  the  survey  is  made, 
and  one  thousand  copies  for  the  use  of  the  Department  of  Agricultiu^. 

Approved,  March  14, 1904. 

(On  July  1, 1901,  the  Division  of  Soils  was  reorganised  as  the  Bureau  of  Soils.] 
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LETTER  OF  TRANSMITTAL. 


U.  S.  Department  of  Agriculture, 

Bureau  of  Soils, 
Washington,  D.  C,  May  24,  1910. 
Sir:  I  have  the  honor  to  transmit' herewith  the  manuscript  report, 
with  accompanying  illustrations  and  maps,  of  the  field  operations  of 
the  Bureau  of  Soils  in  1908,  the  pubUcation  of  which  is  authorized 
by  public  resolution  No.  9  of  the  Fifty-eighth  Congress,  second 
session. 

Respectfully, 

Milton  Whitney, 

Chief  of  Bureau. 
Hon.  James  Wilson, 

Secretary  of  Agriculture. 
4 


Digitized  by 


Google 


LIST  OF  REPORTS. 


Page. 

Field  Operations  of  the  Bureau  of  SoiLi,  1908 — General  review  of  the  work.  By 
Milton  Whitney,  Chief  of  Bureau 29 

Soil  Survey  of  the  Caribou  area,  Maine.    By  H.  L.  Weetover  and  R.  W.  Rowe. .        35 

Soil  Survey  of  Livingston  County,  New  York.  By  M.  Earl  Carr  and  George 
A.  Crabb,  assisted  by  P.  O.  Wood  and  H.  O.  Tiffany,  of  the  New  York  State 
College  of  Agriculture,  with  a  chapter  on  Orchard  Soils  by  Henry  J.  Wilder 
and  one  on  Drainage  by  E.  O.  Fippin 71 

Soil  Survey  of  Montgomery  County,  New  York.  By  Ora  Lee,  jr.,  assisted  by 
Clarence  Lounsbury,  of  the  New  York  State  College  of  Agriculture 161 

A  Reconnoissance  Soil  Siwey  of  Northwestern  Pennsylvania.  By  Henry  J. 
Wilder  and  Gustavus  B.  Maynadier,  assisted  by  Charles  F.  Shaw,  of  the 
Pennsylvania  Agricultural  Experiment  Station 197 

Soil  Survey  of  Center  County,  Pennsylvania.  By  Charles  N.  Mooney,  Charles 
F.  Shaw,  Lawrence  A.  Kolbe,  Hugh  H.  Bennett,  and  Risden  T.  Allen 245 

Soil  Survey  of  Robeson  County,  North  Carolina.  By  W.  E^dward  Heam, 
assisted  by  G.  M.  MacNider  and  J.  E.  Turlington,  of  the  North  Carolina 
Department  of  Agriculture 293 

Soil  Survey  of  Caswell  County,  North  Carolina.  By  W.  Edward  Heam,  of  the 
U.  S.  Department  of  Agriculture,  and  Frank  P.  Drane,  of  the  North  Carolina 
Department  of  Agriculture 317 

Soil  Survey  of  Grady  County,  Georgia.    By  Hugh  H.  Bennett  and  Party 341 

Soil  Survey  of  Thomas  County,  Georgia.  By  Hugh  H.  Bennett  and  Charles 
J.Mann 395 

Soil  Survey  of  Lamar  County,  Alabama.  By  E.  R.  Allen,  assisted  by  W.  L. 
Lett,  of  the  Alabama  Department  of  Agriculture  and  Industries 455 

Soil  Survey  of  Henry  County,  Alabama.  By  Grove  B.  Jones,  of  the  V.  B. 
Department  of  Agriculture,  and  E.  S.  Pace,  of  the  Alabama  Department  of 
Agriculture  and  Industries,  assisted  by  H.  L.  Westover 483 

Soil  Survey  of  Autauga  County,  Alabama.  By  L.  A.  Hurst,  of  the  U.  S.  Depart- 
ment of  Agriculture,  and  C.  S.  Waldrop,  of  the  Alabama  Department  of  Agri- 
culture and  Industries 515 

Soil  Survey  of  Colbert  County,  Alabama.  By  William  G.  Smith,  of  the  U.  S. 
Department  of  Agriculture,  and  C.  S.  Waldrop,  of  the  Alabama  Department 
of  Agriculture  and  Industries,  assisted  by  J.  C.  Britton  and  C.  R.  Zappone,  jr.      555 

Soil  Survey  of  Cullman  County,  Alabama.  By  W.  E.  Tharp,  of  the  U.  S. 
Department  of  Agricultiu-e,  and  W.  L.  Lett,  of  the  Alabama  Department  of 
Agriculture  and  Industries .• 585 

Soil  Survey  of  Calhoun  County,  Alabama.  By  Lewis  A.  Hurst,  of  the  U.  S. 
Department  of  Agriculture,  and  Philip  H.  A  vary,  of  the  Alabama  Depart- 
ment of  Agriculture  and  Industries 615 

5 


Digitized  by 


Google 


6  LIST  OP   REPORTS. 

Page. 

Soil  Survey  of  Bibb  County,  Alabama.  By  W.  E.  Tharp,  of  the  U.  S.  Depart- 
ment of  Agriculture,  and  W.  L.  Lett,  of  the  Alabama  Department  of  Agri- 
culture and  Industries 661 

Soil  Survey  of  Etowah  County,  Alabama.  By  W.  S.  Lyman,  of  the  U.  S.  De- 
partment of  Agriculture,  and  C.  S.  Waldrop,  of  the  Alabama  Department  of 
Agriculture  and  Industries 709 

Soil  Survey  of  Jefferson  County,  Alabama.  By  Howard  C.  Smith,  of  the  U.  S. 
Department  of  Agriculture,  and  E.  S.  Pace,  of  the  Alabama  Department  of 
Agriculture  and  Industries 737 

Soil  Survey  of  Holmes  County,  Mississippi.    By  W.  J.  Geib 771 

Soil  Survey  of  Monroe  County,  Mississippi.  By  R.  A.  Winston,  Ora  Lee,  jr., 
A.  W.  Mangum,  W.  J.  Latimer,  A.  E.  Kocher,  and  Howard  C.  Smith 799 

Soil  Survey  of  Bienville  Parish,  Louisiana.  By  Thomas  A.  Caine,  E.  B.  Watson, 
Thomas  D.  Rice,  W.  J.  Geib,  W.  S.  Lyman,  and  H.  L.  Belden 843 

Soil  Survey  of  East  Carroll  and  West  Carroll  Parishes,  Louisiana.  By  E.  L. 
WorthenandH.  L.  Belden 875 

Soil  Survey  of  the  Corpus  Christi  area,  Texas.  By  A.  W.  Mangum  and  H.  L. 
Westover 899 

Soil  Survey  of  Franklin  County,  Texas.    By  A.  E.  Kocher  and  W.  S.  Lyman. .      926 

Soil  Survey  of  Camp  County,  Texas.  By  W.  J.  Geib,  E.  B.  Watson,  Thomas  D. 
Rice,  and  Clarence  Loimsbury 953 

Soil  Survey  of  Overton  County,  Tennessee.    By  Orla  L.  Ayrs  and  D.  H.  Hill. .      969 

Soil  Survey  of  Coffee  County,  Tennessee.  By  W.  E.  McLendon  and  C.  R. 
Zappone,  jr 989 

Soil  Survey  of  the  Parkersburg  area.  West  Virginia.  By  F.  N.  Meeker  and 
W.J.Latimer 1019 

Soil  Survey  of  Wexford  County,  Michigan.    By  W.  J.  Geib 1051 

Soil  Survey  of  Allen  County,  Indiana.  By  Grove  B.  Jones  and  Cornelius 
VanDuyne 1007 

Soil  Survey  of  Bates  County,  Missouri.  By  Charles  J.  Mann,  Allen  L.  Higgins, 
and  Lawrence  A.  Kolbe 1093 

Soil  Survey  of  Richland  County,  North  Dakota.  By  Frank  Bennett,  E.  L. 
Worthen,  Rex  E.  Willard,  and  E.  B.  Watoon 1121 

Soil  Survey  of  Western  North  Dakota.    By  Macy  H.  Lapham  and  Party 1155 

Soil  Survey  of  the  Modesto-Tiu-lock  area,  California,  with  a  Brief  Report  on  a 
Reconnaissance  Soil  Siu^ey  of  the  R^on  East  of  the  Area.  By  A.  T.  Sweet, 
J.  F.  Warner,  and  L .  C.  Holmes 1229 

Soil  Survey  of  the  Portersville  area,  California.  By  A.  T.  Strahom,  L.  C. 
.     Holmes,  and  C.  W.  Mann 1295 

Soil  Survey  of  the  Pajaro  Valley,  California.    By  W.  W.  Mackie 1331 

Soil  Survey  of  the  Klamath  Reclamation  Project,  Oregon.  By  A.  T.  Sweet 
andLG.McBeth 1373 


Digitized  by 


Google 


CONTENTS 


FiEU)  Opebations  of  the  Bureau  op  Soils,  1908.    General  Review  of 

THE  Work.    By  Milton  Whitney,  Chiep  op  Bureau 29 

Progress  of  the  survey 29 

Cooperation  with  state  organizations 32 

Bequest  for  soil  surveys 33 

Survey  of  the  reclamation  projects 34 

Extension  of  the  soil  survey 34 

Soil  Survey  of  the  Caribou  Area,  Maine.   By  H.  L.  Westover  and  R.  W. 

RowE 35 

Description  of  the  area 35 

Climate 38 

Agriculture 39 

The  potato  industry 45 

Soils 49 

Caribou  loam 51 

Caribou  silt  loam 53 

Caribou  stony  loam 54 

Caribou  gravelly  loam 55 

Mapleton  gravelly  loam 56 

Easton  loam 58 

Chapman  loam. , 59 

Aroostook  silt  loam 61 

Aroostook  loam 63 

Aroostook  sandy  loam 63 

Washburn  loam 65 

Muck 67- 

Summary 68 

Soil  Survey  op  Livingston  County,  New  York.  By  M.  Earl  Carr  and 
George  A.  Crabb,  Assisted  by  P.  O.  Wood  and  H.  O.  Tippany  of  the  New 
York  State  College  op  Agriculture,  with  a  chapter  on  Orchard  Soils 

by  Henry  J.  Wilder  and  one  on  Drainage  by  E.  O.  Fippin 71 

Description  of  the  area , 71 

Climate 78 

Agriculture 82 

Soils 93 

Dunkirk  stony  clay 98 

Dunkirk  gravel 99 

Dunkirk  gravelly  sandy  loam 100 

Dunkirk  gravelly  loam 102 

Dunkirk  gravelly  sand 104 

Dunkirk  fine  sand 105 

Dunkirk  fine  sandy  loam 106 

Dunkirk  loam 109 

Dunkirk  silt  loam Ill 

Dunkirk  clay 113 

7 


Digitized  by 


Google 


8  CONTENTS. 

Soil  Survey  op  Livingston  County,  New  York,  etc. — Continued.  Page. 
Soils — Continued . 

Caneadea  gravelly  loam 117 

Caneadea gravelly  sandy  loam 118 

Caneadea  fine  sand 120 

Caneadea  loam 120 

Caneadea  silt  loam 122 

Caneadea  clay 124 

Volusia  gravelly  loam 126 

Volusia  loam 126 

Volusia  silt  loam 129 

Genesee  shale  loam 133 

Genesee  fine  sandy  loam 135 

Genesee  loam 136 

Genesee  silt  loam 137 

Genesee  clay  loam 1 39 

Clyde  fine  sand 141 

Clyde  loam 141 

Nunda  stony  loam 142 

Honeoye  stony  loam 143 

Warren  shale  loam 144 

Tuscarora  sandy  loam 145 

Livingston  loam 147 

Warners  loam 149 

Muck 150 

Rock  outcrop 152 

Swamp 153 

Adaptation  of  soils  for  orcharding 153 

Drainage 155 

Soil  Survey  op  Montgomery  County,  New  York.    By  Ora  Lee,  Jr., 
assisted  by  Clarence  Lounsbury,  op  the  New  York  State  College  op 

Agriculture 159 

Description  of  the  area 159 

Climate 161 

Agriculture 163 

Soils 168 

Palatine  fine  sandy  loam 170 

Palatine  silt  loam 171 

Nellisloam 173 

Mohawk  loam 174 

Mohawk  clay  loam 175 

Mohawk  silt  loam 177 

Volusia  silt  loam 179 

Dimkirk  gravelly  loam 182 

Dunkirk  coarse  sand 184 

Dunkirk  sandy  loam 185 

Dunkirk  clay 186 

Dunkirk  fine  sandy  loam 187 

Dunkirk  loam 189 

Clyde  loam 190 

Clyde  clay  loam 190 

Muck 191 

Genesee  fine  sandy  loam 192 

Rough  stony  land 194 

Summary 194 

Digitized  by  VjOOQIC 


CONTENTS.  9 

Page. 
A  Reconnoissance  Soil  Survey  op  Northwestern  Pennsylvania.    By 
Henry  J.  Wilder  and  Gustavus  B.  Maynadier,  Assisted  by  Charles  F. 

Shaw,  op  the  Pennsylvania  Agricultural  Experiment  Station  .......  197 

Introduction 197 

Soils 198 

Lake-front  soils 200 

Dunkirk  soils 200 

Upland  soils 204 

Volusia  soils 204 

Warren  soils 209 

Dekalb  soils 210 

Upshur  soils 217 

Terrace  and  bottom-land  soils 218 

Wheeling  soils 219 

Genesee  soils 220 

Huntington  soils 220 

Climate 220 

Review  of  the  development  of  agriculture  in  the  area 223 

Present  agricultural  practices 226 

General  agriculture 226 

Special  industries 236 

Summary 242 

Soil  Survey  op  Center  County,  Pennsylvania.    By  Charles  N.  Mooney, 
Charles  F.  Shaw,  Lawrence  A.  Kolbe,  Hugh  H.  Bennett,  and  Risden 

T.  Allen 245 

Description  of  the  area 245 

Climate 250 

Agriculture 252 

Soils : 258 

Hagerstown  clay  loam 261 

Hagerstown  loam 262 

Hagerstown  silt  loam 264 

Hagerstown  clay 265 

Hagerstown  stony  loam 266 

Colyer  silt  loam 267 

Morrison  sandy  loam 268 

Morrison  sand 269 

Morrison  stony  loam 269 

Morrison  loam 270 

Morriscm  clay  loam , 270 

Dekalb  clay  loam 271 

Dekalb  silt  loam 272 

Dekalb  stony  silt  loam 274 

Dekalb  shale  loam 276 

Dekalb  loam 278 

Dekalb  stony  loam 279 

Dekalb  fine  sandy  loam 280 

Dekalb  stony  sand 281 

Dekalb  sand 282 

Upshur  stony  loam 283 

Upshur  loam 285 

Huntington  clay  loam 286 

Huntington  gravelly  loam 286 


Digitized  by 


Google 


10  COKTENTS. 

Soil  Survey  of  Center  County,  Pennsylvania,  etc. — Continued.  pige. 
Soils — Continued . 

Moshannon  loam 287 

Moshannon  fine  sandy  loam 288 

Huntington  sandy  loam 289 

Meadow 289 

Swamp 290 

Rough  stony  land 290 

Madeland 290 

Summary 290 

Soil  Survey  op  Robeson  County,  North  Carolina.    By  W.  Edward 
Hearn,  Assisted  by  G.  M.  MacNider  and  J.  E.  Turunoton,  op  the 

North  Carouna  Department  of  AoRicrLTURE 293 

Description  of  the  area 293 

Climate 296 

Agriculture 297 

Soils 300 

Norfolk  sandy  loam 302 

Norfolk  fine  sandy  loam 303 

Norfolk  very  fine  sandy  loam 305 

Norfolk  sand 306 

Norfolk  fine  sand 308 

Portsmouth  sandy  loam 309 

Portsmouth  fine  sandy  loam 310 

Portsmouth  loam 311 

Orangeburg  fine  sandy  loam 312 

Swamp 312 

Sandhill 313 

Drainage 314 

Summary 315 

Soil  Survey  of  Caswell  County,   North  Carouna.    By  W.   Edward 
Hearn,  op  the  U.  S.  Department  op  Agriculture,  and  Frank  P.  Drane, 

OP  the  North  Carouna  Department  of  Agriculture 317 

Description  of  the  area 317 

Climate 319 

Agriculture 321 

Tobacco 324 

3oil8 326 

Cecil  sandy  loam 327 

Cecil  clay 329 

Hemdon  stony  loam 330 

Iredell  sandy  loam ^.  331 

Durham  coarse  sandy  loam 333 

Caswell  sandy  loam 335 

Congaree  loam 337 

Meadow 338 

Summary 339 

Soil  Survey  OP  Grady  County,  Georgia.    By  HughH.  Bennett  and  Party.  341 

Description  of  the  area 341 

Climate 344 

Agriculture 346 

Special  industries 353 

Trucking 353 

Fruits  and  nuts 365 


Digitized  by 


Google 


CONTENTS.  11 

Soil  Survey  op  Grady  County,  Georgia,  etc. — Continued.  Page. 
Special  industriee — Continued. 

Sugar  cane 356 

Tobacco 358 

Soils *..  362 

Tifton  sandy  loam 366 

Norfolk  sand 368 

Norfolk  sandy  loam 370 

Norfolk  fine  sand 372 

Norfolk  fine  sandy  loam 374 

Orangebuig  sand  y  1  oam 379 

Orangeburg  fine  sand 379 

Orangebuig  fine  sandy  loam 380 

Portsmouth  sandy  loam 383 

Portsmouth  fine  sand 383 

Portsmouth  fine  sandy  loam 384 

Susquehanna  fine  sandy  loam 385 

Chastain  fine  sandy  loam 387 

Grady  loam 388 

Meadow 389 

Summary 390 

Soil  Survey  op  Thomas  County,  Georgia.    By  Hugh  H.  Bennett  and 

Charles  J.  Mann 395 

Description  of  the  area 395 

Climate 398 

Agriculture 400 

Special  industries 41 1 

Trucking 411 

Fruit  and  nuts 415 

Sugar  cane 415 

Tobacco 417 

Soils 420 

Tifton  sandy  loam 424 

N  orfolk  sand 4  26 

Norfolk  sandy  loam •  428 

Norfolk  fine  sand 432 

Norfolk  fine  sandy  loam 434 

Orangeburg  sandy  loam 440 

Orangebuig  fine  sand ». 441 

Orangeburg  fine  sandy  loam 442 

Portsmouth  sandy  loam 445 

Portsmouth  fine  sandy  loam 445 

Portsmouth  fine  sand 447 

Susquehanna  fine  sand  loam 448 

Chastain  fine  sandy  loam 449 

Meadow 450 

Swamp 451 

Summary 451 

Soil  Survey  op  Lamar  County,  Alabama.  By  E.  R.  Allen,  Assisted  by 
W.  L.  Lett,  op  the  Alabama  Department  op  Agriculture  and  Indus- 
tries    455 

Description  of  the  area 455 

Climate 457 


Digitized  by 


Google 


12  CONTENTS. 

Soil  Survey  of  Lamar  County,  Alabama,  etc. — Continued.  Pag«. 

Agriculture 458 

Soils 464 

Guin  fine  sandy  loam 467 

Guin  sandy  loam 469 

Guin  stony  sandy  loam 470 

Susquehanna  fine  sandy  loam 471 

Ocklocknee  loam 472 

Waverly  loam 474 

Norfolk  loam 475 

Norfolk  silt  loam 476 

Orangeburg  sandy  loam 477 

Norfolk  fine  sandy  loam 479 

Guin  gravelly  sandy  loam 480 

Rough  stony  land 481 

Summary 481 

SotL  Survey  op  Henry  County,  Alabama.  By  Grove  B.  Jones,  op  the 
U.  S.  Department  op  Agriculture,  and  E.  S.  Pace,  op  the  Alabama 
Department  op  Agriculture  and  Industries,  Assisted  by  H.  L.  West- 
over 483 

Description  of  the  area 483 

Climate 485 

Agriculture 486 

Soils 492 

Orangeburg  sandy  loam 494 

Orangeburg  gravelly  sandy  loam 495 

Orangeburg  sand 497 

Norfolk  sandy  loam 498 

Norfolk  gravelly  sandy  loam 500 

Norfolk  fine  sandy  loam 500 

Norfolk  sand 501 

Cahaba  clay 503 

Cahaba  fine  sand 504 

Cahaba  sandy  loam 505 

•  Greenville  sandy  loam 506 

Portsmouth  sandy  loam 508 

Susquehanna  clay 509 

Ocklocknee  loam 510 

Swamp 511 

Summary 512 

Soil  Survey  op  Autauga  County,  Alabama.  By  L.  A.  Hurst,  op  the  U.  S. 
Department  op  Agriculture,  and   C.  S.  Waldrop,  op  the  Alabama 

Department  op  Agriculture  and  Industries 515 

Description  of  the  area 515 

Climate 517 

Agriculture 518 

Soils 522 

Orangeburg  fine  sandy  loam 523 

Orangeburg  sandy  loam 625 

Orangeburg  sand 527 

Orangeburg  clay 528 

Kalmia  fine  sandy  loam 529 

Norfolk  fine  sandy  loam 530 

Kalmia  sandy  loam 532 


Digitized  by 


Google 


CONTENTS.  13 

Soil  Survey  of  Autauga  County,  Alabama,  etc. — Continued.  Page. 
Soils — Continued. 

Norfolk  sandy  loam 533 

TTft-lmift.  sand 535 

Cahaba  fine  sandy  loam 536 

Myatt  sandy  loam 538 

Cahaba  silt  loam 539 

Greenville  fine  sandy  loam 540 

Greenville  sandy  loam 642 

Guin  gravelly  sandy  loam 543 

Norfolk  loamy  sand 545 

Huntington  loam 547 

Oktibbeha  clay  loam 548 

Houston  clay 549 

Houston  chalk 550 

Meadow 551 

Swamp 551 

Summary 552 

Soil  Survey  of  Colbert  County,  Alabama.  By  William  G.  Smith,  of  the 
U.  S.  Department  of  Agriculture,  and  C.  S.  Waldrop,  of  the  Alabama 
Department  of  Agriculture  and  Industries,  Assisted  by  J.  C.  Britton 

and  C.  R.  Zappone,  Jr 555 

Description  of  the  area 555 

Climate 557 

Agrictdture 558 

Soils 564 

Decatur  silt  loam 566 

Abemathy  silt  loam 567 

Clarksville  loam 568 

Colbert  fine  sandy  loam 569 

Clarksville  stony  loam 570 

Leighton  loam 571 

Guthrie  silt  loam 572 

Colbert  silt  loam 672 

King  clay  loam 573 

King  clay 574 

Dekalb  silt  loam 675 

Dekalb  stony  loam 577 

Glenn  loam 578 

Glenn  gravelly  loam 579 

Huntington  loam 580 

Summary 581 

Son.  Survey  of  Cullman  County,  Alabama.  By  W.  E.  Tharp,  of  the 
U.  S.  Department  of  Agriculture,  and  W.  L.  Lett,  of  the  Alabama 

Department  of  Agriculture  and  Industries 585 

Description  of  the  area 685 

Climate 688 

Agriculture 590 

Soils 595 

Dekalb  stony  loam 698 

Dekalb  shale  loam 601 

Dekalb  fine  sandy  loam 603 

Dekalb  loam 605 

Hanceville  loam , 607 


Digitized  by 


Google 


14  CONTENTS. 

Soil  Survey  op  Cullman  County,  Alabama,  etc. — Continued.  Page. 
Soils— Continued . 

Holston  fine  sandy  loam , 609 

Huntington  fine  sandy  loam 610 

Huntington  silt  loam 611 

Rough  stony  land 612 

Summary ; 612 

Soil  Survey  op  Calhoun  County,  Alabama.  By  Lewis  A.  Hurst, 
OP  the  U.  S.  Department  op  Agriculture,  and  Philip  H.  A  vary,  op  the 

Alabama  Department  op  Agriculture  and  Industries 615 

Description  of  the  area 615 

Climate 618 

Agriculture 619 

Soils 625 

Decatur  clay  loam 627 

Decatur  stony  loam 630 

Decatur  loam 632 

Montevallo  shale  loam 633 

Rough  stony  land 634 

ClarkBville  stony  loam 636 

Clarksville  gravelly  sandy  loam 638 

Clarksville  loam 640 

Dekalb  loam 641 

Dekalb  shale  loam 644 

Dekalb  stony  loam 646 

Dekalb  sandy  loam 647 

Conasauga  clay 648 

Hobton  fine  sandy  loam 649 

Holston  gravelly  sandy  loam 651 

Huntington  silt  loam 652 

Huntington  fine  sandy  loam 654 

Talladega  slate  loam 655 

Summary 657 

Soil  Survey  op  Bibb  County,  Alabama.  By  W.  E.  Tharp,  op  the  U.  S. 
Department  op  Agriculture,  and  W.  L.  Lett,  op  the  Alabama  Depart- 
ment OP  Agriculture  and  Industries 661 

Description  of  the  area 661 

Climate 664 

Agriculture 664 

Soils 669 

Greenville  fine  sandy  loam 672 

Orangeburg  fine  sandy  loam 674 

Orangebuig  gravelly  sandy  loam 675 

Susquehanna  gravelly  loam 677 

Susquehanna  fine  sandy  loam 679 

Susquehanna  clay 681 

Guin  gravelly  sandy  loam 681 

Norfolk  sandy  loam 682 

Guin  sandy  loam 683 

Guin  fine  sand 684 

Kalmia  fine  sandy  loam 685 

Dekalb  fine  sandy  loam 687 

Hanceville  fine  sandy  loam 689 

Montevallo  shale  loam 690 


Digitized  by 


Google 


CONTENTS.  15 

Soil  Survey  of  Bibb  County,  Alabama,  etc. — Continued.  Paga. 
Soils — Continued. 

Clarksville  stony  loam 692 

Decatur  loam 692 

Decatur  clay  loam 694 

Cahaba  silt  loam 695 

Cahaba  fine  sandy  loam 696 

Huntington  fine  sand 697 

Huntington  silt  loam 698 

Waverly  silt  loam 700 

Ocklocknee  fine  sandy  loam 702 

Ocklocknee  clay 703 

Rough  stony  land 704 

Meadow 705 

Summary 705 

Soil  Survey  op  Etowah  County,  Alabama.  By  W.  S.  Lyman,  of  the 
U.  S.  Department  of  Agriculture,  and  C.  S.  Waldrop,  op  the  Alabama 

Department  of  Agriculture  and  Industries 709 

Description  of  the  area 709 

Climate 711 

Agriculture 712 

Soils 715 

Dekalb  silt  loam 717 

Dekalb  shale  loam 718 

Dekalb  sandy  loam 719 

Dekalb  stony  silt  loam 720 

Dekalb  fine  sandy  loam : .  721 

Clarksville  stony  loam 722 

Clarksville  gravelly  loam 723 

Holston  fine  sandy  loam 724 

Holston  gravelly  sandy  loam 724 

Holston  silt  loam 725 

Huntington  silt  loam 726 

Huntington  sandy  loam 726 

Conasauga  clay 727 

Hagerstown  loam 728 

Hagerstown  stony  clay 729 

Decatur  clay  loam 729 

Hanceville  loam 730 

Locust  silt  loam 730 

Meadow 731 

Rough  stony  land 731 

Summary 731 

Soil  Survey  op  Jefferson  County,  Alabama.  By  Howard  C.  Smith,  of 
the  U.  S.  Department  of  Agriculture,  and  E.  S.  Pace,  of  the  Ala- 
bama Department  of  Agriculture  and  Industries 737 

Description  of  the  area 737 

Climate 739 

Agriculture 740 

Soils 748 

Upshur  loam 751 

Upshur  stony  loam 751 

Dekalb  fine  sandy  loam 752 

Dekalb  silt  loam 754 


Digitized  by 


Google 


16  CONTENTS. 

Soil  Subvby  of  Jsffbbson  County,  Alabama,  etc.— Continued.  page. 
Soils — Continued . 

Conasauga  clay 756 

Huntington  gravelly  loam 757 

Huntington  silt  loam 758 

Decatur  clay  loam •. 759 

Hagerstown  stony  loam 761 

Wabash  clay 762 

Clarksville  stony  loam 762 

Dekalb  shale  loam 764 

Hagerstown  loam 766 

Rough  stony  land 767 

Bock  outcrop 768 

Sununary 768 

Soil  Survey  op  Holmes  County,  Mississippi.    By  W.  J.  Geib 771 

Descript^ion  of  the  area 771 

Climate 773 

Agriculture 775 

Soils : 780 

Yazoo  fine  sandy  loam 783 

Yazoo  loam 784 

Wabash  clay 786 

Sharkey  clay ; 787 

Memphis  silt  loam 788 

Richland  silt  loam 791 

Orangeburg  fine  sandy  loam 793 

Lintonia  loam 793 

Waverly  silt  loam 794 

Norfolk  gravelly  loam 795 

Meadow 796 

Summary 796 

Soil  Survey  op  Monroe  County,  Mississippi.    By  R.  A.  Winston,  Ora  Lee, 

Jr.,  A.  W.  Mangum,  W.  J.  Latimer,  A.  E.  Kogher,  and  Howard  C.  Smith.  799 

Description  of  the  area 799 

Climate 802 

Agriculture 803 

Soils 807 

Houston  clay 810 

Houston  chalk 813 

Trinity  clay '. 814 

Oktibbeha  clay 816 

Oktibbeha  silt  loam 817 

Oktibbeha  clay  loam 818 

Oktibbeha  fine  sandy  loam 819 

Ocklocknee  loam 820 

Lufkin  clay 821 

Lufkin  silt  loam 822 

Myatt  fine  sandy  loam 824 

Orangeburg  fine  sandy  loam 824 

Orangeburg  clay 826 

Norfolk  fine  sandy  loam 827 

Cahaba  silt  loam 829 

Amory  fine  sandy  loam 830 

Guin  fine  sandy  loam 832 


Digitized  by 


Google 


CONTENTS.  17 

Soil  Survey  of  Monroe  County,  Mississippi,  etc.— Continued.  Page. 
Soils — Continued . 

Susquehanna  fine  sandy  loam 833 

Ocklocknee  clay  loam 834 

Cahaba  loam 835 

Ocklocknee  silt  loam 836 

Cahaba  fine  sandy  loam 837 

Summary 839 

Soil  Survey  of  Bienville  Parish,  Louisiana.    By  Thomas  A.  Cainb, 
E.  B.  Watson,  Thomas  D.  Rice,  W.  J.  Geib,  W.  S.  Lyman,  and  H.  L. 

Belden 843 

Description  of  the  area 843 

Climate 846 

Agriculture 848 

Soils 855 

Greenville  gravelly  sandy  loam 856 

Greenville  loam 859 

Bienville  fine  sandy  loam 860 

Norfolk  fine  sandy  loam 861 

Norfolk  sand ' 863 

Susquehanna  clay 864 

Susquehanna  fine  sandy  loam 866 

Orangebuig  fine  sandy  loam 868 

Orangeburg  sandy  loam 869 

Orangeburg  fine  sand 871 

Meadow 872 

Summary 873 

Soil  Survey  of  East  Carroll  and  West  Carroll  Parishes,  Louisiana. 

By  E.  L.  WoRTHEN  andH.  L.  Belden 875 

Description  of  the  area 875 

Climate 877 

Agriculture 879 

Soils 882 

Yazoo  fine  sand 883 

Yazoo  coarse  sand 883 

Yazoo  fine  sandy  loam 884 

Yazoo  loam 886 

Wabash  clay 887 

Sharkey  clay 889 

Richland  silt  loam 890 

Carroll  silt  loam ,. 893 

Waverly  silt  loam 894 

Boeuf  fine  sandy  loam 895 

Drainage 896 

Summary 897 

Soil  Survey  op  the  Corpus  Christi  Area,  Texas.    By  A.  W.  Manoum  and 

H.  L.  Westover 899 

Description  of  the  area 899 

Climate 902 

Agriculture 904 

Soils 910 

Lomaltaclay 912 

Nueces  fine  eand 913 

72352*»— 10 2 


Digitized  by 


Google 


18  CONTENTS. 

Soil  Subvey  op  the  Corpus  Christi  Area,  Texas,  etc. — Continued.  page. 
Soils — Continued . 

Victoria  clay 915 

Corpus  Christi  clay 917 

Coastal  beach 918 

Victoria  fine  sandy  loam 918 

Victoria  loam 920 

Summary 922 

Soil  Survey  of  Frankun  County,  Texas.  By  A.  E.  Kocher  and  W.  S. 

Lyman .• 925 

Description  of  the  area 925 

Climate 927 

Agriculture 928 

Soils 931 

Lufkin  fine  sand 932 

Lufkin  fine  sandy  loam 933 

Lufkin  silt  loam 935 

Susquehanna  fine  sandy  loam 936 

Susquehanna  clay 938 

Houston  clay ' 939 

Norfolk  fine  sand 940 

Norfolk  fine  sandy  loam 941 

Orangeburg  sand 942 

Sanders  clay  loam • 943 

Wabash  clay 944 

Wilson  loam 945 

Wilson  clay  loam 946 

Caddo  fine  sandy  loam 947 

Sanders  silt  loam 949 

Sanders  clay 950 

Meadow 951 

Summary 951 

Soil  Survey  of  Camp  County,  Texas.    By  W.  J.  Geib,  E.  B.  Watson, 

Thomas  D.  Rice,  and  Clarence  Lounsbury 953 

Description  of  the  area 953 

Climate 955 

Agricultiu^ 956 

Soils - 961 

Norfolk  fine  sandy  loam 962 

Norfolk  fine  sand 963 

Susquehanna  fine  sandy  loam 964 

Susquehanna  gravelly  loam 965 

Susquehanna  stony  loam 966 

Caddo  fine  sandy  loam 966 

Meadow 967 

Summary 968 

Soil  Survey  of  Overton  County,  Tennessee.    By  Orla  L.  Ayrs  and 

D.  H.  Hill 969 

Description  of  the  area 969 

Climate 971 

Agriculture 972 

Soils 976 

Hagerstown  stony  loam 977 

Clarksville  stony  loam 978 


Digitized  by 


Google 


CONTENTS.  19 

Soil  Subvey  op  Ovebton  County,  Tennessee,  etc. — Continued.  Pige. 
Soils — Continued . 

Clarksville  silt  loam 979 

Decatur  loam 980 

Decatur  stony  loam 982 

Guthrie  silt  loam 982 

Dekalb  silt  loam 983 

Dekalb  stony  loam 984 

Dekalb  sandy  loam 985 

Rough  stony  land 986 

Meadow 987 

Summary 987 

Soil  Subvey  op  Coppee  County,  Tennessee.    By  W.  E.  McLendon  and 

C.  R.  Zappone,  Jr 989 

Description  of  the  area 989 

Climate , 992 

Agriculture 993 

Soils 999 

Clarksville  silt  loam 1001 

Clarksville  stony  loam 1004 

Guthrie  silt  loam 1005 

Hagerstown  stony  loam 1006 

Hagerstown  silt  loam 1007 

Hillsboro  silt  loam 1009 

Decatur  clay  loam 1010 

Elk  loam 1011 

Rough  stony  land 1012 

Huntington  silty  clay 1013 

Holly  loam 1014 

Summary 1015 

Soil  Subvey  OP  the  Pabkebsbubo  Abea,  West  Vibginia.    By  F.  N.  Meeker 

and  W.J.  Latiheb 1019 

Description  of  the  area 1019 

Climate 1024 

Agriculture 1026 

Soils 1033 

Meigs  clay  loam 1035 

Dekalb  silt  loam 1037 

Upshur  clay 1039 

Brooke  clay  loam 1040 

Huntington  silty  clay 1041 

Wheeling  silt  loam 1043 

Wheeling  gravelly  loam 1044 

Tyler  silt  loam 1045 

Wheeling  fine  sand 1046 

Wheeling  fine  sandy  loam 1047 

Rough  stony  land 1048 

Summary 1048 

Soil  Subvey  op  Wbxpobd  County,  Michigan.    By  W.  J.  Geib 1051 

Description  of  the  area 1051 

Climate 1053 

Agriculture 1055 


Digitized  by 


Google 


20  CONTENTS. 

Soil  Survey  of  Wexford  County,  Michigan,  etc. — Continued.  pa^ 

Soils 1058 

Miami  sand 1059 

Hardwood  land  phase 1059 

Pine  plains  phase 1061 

Pine  hills  phase 1063 

Dunkirk  clay  loam 1064 

Clyde  clay  loam 1064 

Muck 1064 

Summary 1065 

Soil  Survey  of  Allen  County,  Indiana.    By  Grove  B.  Jones  and  Cor- 
nelius Van  Duyne 1067 

Description  of  the-area 1067 

Climate 1070 

Agriculture 1071 

Soils 1074 

Miami  clay  loam 1076 

Miami  black  clay  loam 1078 

Clyde  fine  sandy  loam ^ 1080 

Clyde  loam '..  1081 

Clyde  clay 1081 

Dunkirk  fine  sandy  loam 1083 

Dunkirk  fine  sand 1084 

Dunkirk  sandy  loam 1085 

Wabash  fine  sand 1086 

Wabash  silt  loam 1087 

Waverly  silt  loam 1087 

Muck 1088 

Peat 1089 

Meadow 1090 

Summary 1090 

Soil  Survey  op  Bates  County,  Missouri.    By  Charles  J.  Mann,  Allen 

L.  HiGOiNS,  and  Lawrence  A.  Kolbe 1093 

Description  of  the  area 1093 

Climate 1096 

Agriculture 1097 

Soils 1103 

Osw^^o  silt  loam 1104 

Summit  silt  loam 1108 

Bates  silt  loam 1110 

Crawford  silt  loam 1111 

Bates  loam 1112 

Boone  fine  sandy  loam 1114 

Summit  clay 1114 

Osage  clay 1116 

Osage  silt  loam 1117 

Sedgwick  black  clay  loam 1118 

Boone  silt  loam 1118 

Rough  stony  land 1119 

Summary 1119 

Soil  Survey  of  Richland  County,  North  Dakota.    By  Frank  Bennett, 

E.  L.  WoRTHEN,  Rex  E.  Willard,  and  E.  B.Watson 1121 

Description  of  the  area 1121 

Climate 1123 


Digitized  by 


Google 


CONTENTS.  21 

Soil  Subvby  of  Richland  County,  North  Dakota,  etc. — Continued.  page. 

Agriculture 1124 

Soils 1130 

Fargo  clay 1132 

Wabaahloam 1132 

Faigo  fine  sand 1134 

Duneeand 1135 

Faigo  clay  loam 1136 

Faago  sandy  loam 1138 

Marshall  gravelly  sandy  loam 1140 

Faxgo  fine  sandy  loam 1142 

Fargo  fine  sandy  loam,  heavy  phase 1143 

Marshall  loam 1144 

Meadow 1146 

Walcott  sandy  loam 1147 

Faxgo  silt  loam 1148 

Fargo  gravelly  loam 1149 

Lidgerwood  fine  sandy  loam 1150 

Fargo  loam 1151 

Summary 1152 

Soil.  Survey  of  Western  North  Dakota.    By  Macy  H.  Lapham  and 

Party 1155 

Description  of  the  area 1155 

Topographic  features  and  r^onal  drainage 1156 

Prairie  plains 1156 

Missouri  Plateau 1158 

The  Coteau  belt 1159 

Missouri  slope 1160 

Bad  Lands 1162 

Monadnocks . .  1162 

Outlying  remnants  of  the  Missouri  Plateau 1163 

Rel ations  to  agriculture 1163 

Character  and  source  of  population 1164 

Present  conditions  as  to  settlement 1164 

Chief  towns  and  transportation 1167 

Climate 1169 

Agriculture 1173 

Early  industries 1173 

Development 1174 

Present  status 1175 

Condition  of  the  ranching  industry 1185 

Future  of  the  grazing  industry 1189 

Probable  trend  of  agriculture 1190 

Soils 1190 

Transported  soils 1192 

Soils  of  the  glacial  drift— Williams  series 1192 

Soils  of  the  glacial  terraces — Williston  series 1194 

Soils  of  the  glacial  lakes— Fargo  series 1195 

Alluvial  soilB 1196 

Soils  of  the  Missouri  River  and  its  tributaries 1196 

Soils  of  the  Mouse  River  Valley 1197 

iEolian  soils — Duneeand 1197 

Residual  soils 1197 

Soils  of  the  shale  and  sandstone  districts— Morton  series 1198 

Soils  of  the  limestone  districts ^ 1199 

Digitized  by  VjOOQIC 


22  CONTENTS. 

Soil  Survey  of  Western  North  Dakota,  etc. — Continued.  Page. 
Soila — Continued . 

Description  of  individual  soil  types  and  type  groups 1200 

Williams  stony  loam 1200 

Williams  gravelly  loams 1201 

Williams  sandy  loams 1202 

Williams  loams 1203 

Williams  clay  loam  and  clay 1205 

Williston  gravelly  loams 1206 

Faigo  sands 1207 

Fargo  sandy  loams 1207 

Fargo  silt  loam 1208 

Fargo  clay  loam  and  clay 1209 

Alluvial  sands  and  sandy  loams 1210 

Alluvial  loams 1211 

Alluvial  clay  loams  and  clays 1213 

Wabash  loams 1213 

Wabash  clay  loam  and  clay. 1214 

Dunesand 1215 

Morton  stony  loam 1215 

Morton  sandy  loams 1216 

Morton  loams : 1218 

Morton  clay  loam  and  clay 1220 

Rough  broken  land  (Bad  Lands) 1221 

Kildeer  loam 1222 

Irrigation 1223 

Drainage  and  alkali 1225 

Summary 1227 

Soil  Survey  op  the  Modesto-Turlock  Area,  California,  with  a  Brief 
Report  on  a  Reconnoissance  Soil  Survey  of  the  Region  East  of 

the  Area.    By  A.  T.  Sweet,  J.  F.  Warner,  and  L.  C.  Holmes 1229 

Description  of  the  area 1229 

Climate 1232 

Agriculture 1236 

Soils 1240 

Fresno  sandy  loam 1243 

Fresno  fine  sandy  loam 1245 

Fresno  sand 1246 

Fresno  fine  sand 1247 

Fresno  loam 1247 

San  Joaquin  sandy  loam 1248 

San  Joaquin  loam 1249 

Arnold  sandy  loam 1250 

Arnold  fine  sandy  loam 1251 

Arnold  loam 1252 

Arnold  clay  adobe 1253 

Sacramento  silt  loam , 1253 

Sacramento  sandy  loam 1256 

Hanford  silt  loam 1266 

Stockton  clay  loam 1258 

Stockton  clay  adobe 1259 

Oakdale  coarse  sandy  loam 1260 

Oakdale  sandy  loam 1261 

Oakdale  sand 1262 

Stockton  loam .^ 1262 

Digitized  by  VjOOQIC 


CONTENTS.  23 

Soil  Survbt  of  thb  Modesto-Turlock  Area,  Caupornia,  etc. — Cont'd.  Pi«e. 
Soils — Continued . 

Modesto  loam 1263 

Riverwash 1266 

AlkaU 1265 

Drainage  and  hardpan 1268 

Relation  of  soils  to  crops * 1272 

Allalla  and  dairying 1272 

Grapes 1274 

Cantaloupes 1276 

Watermelons 1277 

Sweet  potatoes 1277 

Irish  potatoes - 1277 

Olives 1278 

Figs 1279 

Oranges 1279 

Almonds 1280 

Peaches 1280 

Other  tree  fruits 1281 

Small  fruitB : 1281 

Asparagus  and  other  vegetables 1282 

Forestry 1282 

Irrigation 1283 

Dry-fanning 1287 

R^on  east  of  the  Modesto-Turlock  area 1289 

Soils 1291 

Possibilities  of  the  foothill  fruit  belt 1292 

Summary 1294 

Soil  Survey  of  the  Portersville  Area,  California .    By  A.  T.  Strahorn, 

L.  C.  Holmes,  and  C.  W.  Mann 1296 

Description  of  the  area 1296 

aimate 1298 

Agriculture 1301 

Soils 1309 

Hanfordsand 1311 

Hanford  sandy  loam 1312 

Hanford  fine  sandy  loam 1313 

Exeter  sandy  loam 1315 

Poplar  fine  sandy  loam *. 1316 

Portersville  coarse  sandy  loam 1317 

Portersville  loam 1318 

Hanford  loam ■ 1318 

Lewis  clay  loam 1319 

San  Joaquin  sandy  loam 1320 

San  Joaquin  loam •! 1321 

San  Joaquin  clay  adobe 1322 

Portersville  clay  loam  adobe : 1323 

Portersville  clay  adobe 1325 

Rough  stony  land 1326 

Riverwash 1326 

Irrigation 1326 

Summary 1329 

Soil  Survey  of  the  Pajaro  Valley,  Californla.    By  W.  W.  Mackie 1331 

Description  of  the  area 1331 

aimate 1333 

Agriculture 1335 

Apple  industry 1338 


Other  fruits.. _,.,_.,. ..^^.^q^I^ 


'  DigltizVd'by'^ 


24  CONTENTS. 

Soil  Subvby  op  the  Pajaro  Valley,  California,  etc. — Continued.  Paje. 

Soils 1346 

Pajaro  series 1348 

Pajaro  sand 1349 

Pajaro  sandy  loam 1349 

Pajaro  fine  sandy  loam 1350 

Pajaro  light  silt  loam 1350 

Pajaro  loam 1351 

Pajaro  silt  loam 1352 

Pajaro  silt  clay 1353 

Pajaro  clay  loam  adobe 1354 

Santa  Cruz  series 1355 

Santa  Cruz  sand 1355 

Santa  Cruz  sandy  loam 1356 

Santa  Cruz  loam 1357 

Watsonville  series 1357 

Watsonville  sandy  loam 1358 

Watsonville  loam 1359 

Watsonville  clay  loam  adobe 1360 

Miscellaneous  soils 1361 

Salsipuedes  loam 1361 

Corralitoe  loam 1361 

Monterey  sandy  loam 1362 

Encina  sandy  loam 1363 

Peat 1364 

Alviso  clay 1365 

Dunesand 1366 

Irrigation  and  water  supply 1366 

Drainage 1370 

Sunmiary . , 1371 

Soil  Survey  op  the  Klamath  Reclamation  Project,  Oregon.    By  A.  T. 

Sweet  and  I.  G.  McBeth 1373 

Description  of  the  area 1373 

Climate 1378 

Agriculture 1379 

Soils 1385 

Yakima  series 1388 

Yakima  sandy  loam 1388 

Yakima  sand 1390 

Yakima  clay  loam 1391 

Yakima  fine  sandy  loam 1392 

Yakima  loam 1394 

Yakima  clay  adobe 1395 

Klamath  series 1395 

Klamath  fine  sandy  loam 1396 

Klamath  loam 1396 

Klamath  clay  adobe 1397 

Peat 1398 

Soil  of  Tule  Lake  bed 1402 

Irrigation 1404 

Irrigation  of  Peat  areas 1405 

Drainage 1406 

Alkali 1407 

Summary 1413 

Appendix .^^ ,  1415 

Digitized  by  VjOOQIC 


ILLUSTRATIONS. 


HAXF-TONE  PLATES. 

Page. 
Plate  A.  Fig.  1. — ^MouBe  River  at  Minot,  showing  tree-fringed  banks.    Fig. 
2. — Glacial   lake   in    the   morainic   district,    northern   Burleigh 
County 1160 

B.  Fig.  1. — ^Missouri  River  near  Bismarck,  showing  wooded  condition 

of  the  wide,  sandy  bottoms.    Fig.  2. — Missouri  River  at  Wash- 
bum 1160 

C.  Fi^.  1. — Barren  clay  buttes  of  the  Bad  Lands,  showing  lignite  seam 

^md  projecting  columns  capped  by  resistant  layers.  Fig.  2. — 
Characteristic  topographic  forms  in  the  Bad  Lands 1164 

D.  Fig.  1. — A  new  town  in  the  prairie.    Fig.  2. — Improved  farm  in  an 

older  settled  section  (McHenry  County),  showing  the  better  class 

of  farm  buildings.    Potatoes  in  the  middle  distance 1168 

E.  Fig.  1. — ^Wheat  on  the  sandier  soils  of  the  Williams  series,  showing 

character  of  crop  on  the  porous  sandy  soils  in  favorable  seasons. 
Fig.  2. — Pumping  barge  of  the  U.  S.  Reclamation  Service,  Willis- 
ton  irrigation  project 1204 

F.  Fig.  1. — Bad  Lands  district.    Fig.  2. — Barren  "gumbo"  spot  in  the 

Morton  clay  loam  and  clay 1220 

COLORED  PLATES. 

Plate  I.  Alkali  map,  Modesto  sheet : 1^64 

II.  Alkali  map,  Klamath  Reclamation  Project  sheet 1408 

FIOUBE8. 

Fig.  1.  Sketch  map  showing  location  of  the  Caribou  area,  Maine 35 

2.  Sketch  map  showing  location  of  the  Livingston  County  area,  New  York.        71 

3.  Sketch  map  showing  location  of  the  Montgomery  County  area.  New 

York 159 

4.  Sketch  map  showing  location  of  the  reconnoissance  survey,  northwest- 

em  Pennsylvania 197 

5.  Sketch  map  showing  location  of  the  Center  County  area,  Pennsylvania.      245 

6.  Sketch  map  showing  location  of  the  Robeson  County  area.  North  Caro- 

lina       293 

7.  Sketch  map  showing  location  of  the  Caswell  County  area.  North  Caro- 

lina        317 

8.  Sketch  map  showing  location  of  the  Grady  County  area,  Georgia 34x 

9.  Sketch  map  showing  location  of  the  Thomas  County  area,  Georgia 395 

10.  Sketch  map  showing  location  of  the  Lamar  County  area,  Alabama 455 

11.  Sketch  map  showing  location  of  the  Henry  County  area,  Alabama 483 

25 


Digitized  by 


Google 


26  ILLUSTRATIONS. 

Page. 

Fio.  12.  Sketch  map  showing  location  of  the  Autauga  County  area,  Alabama. . .  515 

13.  Sketch  map  showing  location  of  the  Colbert  County  area,  Alabama. . .  555 

14.  Sketch  map  showing  location  of  the  Cullman  County  area,  Alabama. .  585 

15.  Sketch  map  showing  location  of  the  Calhoun  County  area,  Alabama. .  615 

16.  Sketch  map  showing  location  of  the  Bibb  County  area,  Alabama 661 

17.  Sketch  map  showing  location  of  the  Etowah  County  area,  Alabama. .  709 

18.  Sketch  map  showing  location  of  the  Jefferson  County  area,  Alabama. .  737 

19.  Sketch  map  showing  location  of  the  Holmes  County  area,  Mississippi. .  771 

20.  Sketch  map  showing  location  of  the  Monroe  County  area,  Mississippi. .  799 

21.  Sketch  map  showing  location  of  the  Bienville  Parish  area,  Louisiana. .  843 

22.  Sketch  map  showing  location  of  the  East  Carroll  and  West  Carroll 

Parishes,  Louisiana 875 

23.  Sketch  map  showing  location  of  the  Corpus  Christi  area,  Texas 899 

24.  Sketch  map  showing  location  of  the  Franklin  County  area,  Texas 925 

25.  Sketch  map  showing  location  of  the  Camp  County  area,  Texas 953 

26.  Sketch  map  showing  location  of  the  Overton  Coimty  area,  Tennessee. .  969 

27.  Sketch  map  showing  location  of  the  Coffee  County  area,  Tennessee 989 

28.  Sketch  map  showing  location  of  the  Parkersbuig  area,  West  Virginia. .  1019 

29.  Sketch  map  showing  location  of  the  Wexford  County  area,  Michigan. .  1051 

30.  Sketch  map  showing  location  of  the  Allen  County  area,  Indiana 1067 

31.  Sketch  map  showing  location  of  the  Bates  County  area,  Missouri 1093 

32.  Sketch  map  showing  location  of  the  Richland  County  area.  North 

Dakota 1121 

33.  Sketch  map  showing  location  of  the  western  North  Dakota  area 1155 

34.  Sketch  map  showing  location  of  the  Modesto-Turlock  area,  California. .  1229 

35.  Region  east  of  the  Modesto-Turlock  area 1290 

36.  Sketch  map  showing  location  of  the  Portersville  area,  California 1295 

37.  Sketch  map  showing  location  of  the  Pajaro  Valley  area,  California 1331 

38.  Sketch  map  showing  location  of  the  Klamath  Reclamation  Project  area, 

Oregon 1373 

MAPS. 

1.  Soil  map.  Caribou  sheet,  Maine. 

2.  Soil  map,  Livingston  County  sheet.  New  York. 

3.  Soil  map,  Montgomery  County  sheet.  New  York. 

4.  Soil  map,  northwestern  Pennsylvania  sheet. 

5.  Soil  map.  Center  County  sheet,  Pennsylvania. 

6.  Soil  map,  Robeson  County  sheet.  North  Carolina. 

7.  Soil  map,  Caswell  County  sheet,  North  Carolina. 

8.  Soil  map,  Grady  County  sheet,  Georgia. 

9.  Soil  map,  Thomas  County  sheet,  Georgia. 

10.  Soil  map,  Lamar  County  sheet,  Alabama. 

11.  Soil  map,  Henry  County  sheet,  Alabama. 

12.  Soil  map,  Autauga  County  sheet,  Alabama. 

13.  Soil  map,  Colbert  County  sheet,  Alabama. 

14.  Soil  map,  Cullman  County  sheet,  Alabama. 

15.  Soil  map,  Calhoun  County  sheet,  Alabama. 

16.  Soil  map,  Bibb  County  sheet,  Alabama. 

17.  Soil  map,  Etowah  County  sheet,  Alabama.  * 

18.  Soil  map,  Jefferson  County  sheet,  Alabama. 

19.  Soil  map.  Holmes  County  sheet,  Mississippi. 

20.  Soil  map,  Monroe  County  sheet,  Mississippi. 

21.  Soil  map,  Bienville  Parish  sheet,  Louisiana. 


Digitized  by 


Google 


ILLUSTRATIONS.  27 

22.  Sml  map,  East  CanoU  and  West  Carroll  Pari^es  sheet,  Louiaiaiia. 

23.  Soil  map,  Corpus  Christi  sheet,  Texas. 

24.  Soil  map,  Franklin  County  sheet,  Texas. 

25.  Soil  map.  Camp  County  sheet,  Texas. 

26.  Soil  map,  Overton  County  sheet,  Tennessee. 

27.  Soil  map.  Coffee  County  sheet,  Tennessee. 

28.  Soil  map,  Parkersburg  sheet,  West  Virginia. 

29.  Soil  map,  Wexford  County  sheet,  Michigan. 

30.  Soil  map,  Allen  County  sheet,  Indiana. 

31.  Soil  map.  Bates  County  sheet,  Missouri. 

32.  Soil  map,  Richland  County  sheet,  North  Dakota. 

33.  Soil  map,  reconnoissance  survey  of  western  North  Dakota  sheet. 

34.  Soil  map,  Modesto-Turlock  sheet,  California. 

35.  Soil  map,  Portersville  sheet,  California. 

36.  Soil  map,  Pajaro  Valley  sheet,  California. 

37.  Soil  map,  Klamath  Reclamation  Project  sheet,  Oregon. 


Digitized  by 


Google 


Digitized  by 


Google 


FIELD  OPERATIONS  OF  THE  BUREAU  OF  SOILS. 

1908. 


By  MILTON  WHITNEY,  Chief. 


GENERAL  REVIEW  OF  THE  WORK. 

PBOOBESS   OP  THE   SURVEY. 

At  the  close  of  the  field  season  for  the  calendar  year  1907  an  area 
of  149,507  square  miles,  or  95,684,480  acres,  had  been  covered  by 
detailed  soil  surveys.  The  work  of  the  detailed  soil  survey  for  the 
calendar  year  1908  covered  22,280  square  miles,  or  14,259,200  acres, 
showing  an  increase  of  2,809  square  miles,  or  1,797,760  acres,  over  the 
area  covered  by  detailed  soil  surveys  in  1907,  and  bringing  the  total 
area  surveyed  up  to  171,787  square  miles,  or  109,943,680  acres. 
During  the  calendar  year  1908  from  ten  to  twenty-one  field  parties 
of  two  men  each  were  maintained  in  the  detailed  soil-survey  work, 
and  within  this  period  work  already  begun  in  seven  areas  was  com- " 
pleted  and  work  was  undertaken  in  thirty-six  additional  areas,  of 
which  twenty-eight  were  completed  before  the  end  of  the  year, 
making  thirty-five  areas  surveyed  in  detail  in  1908. 

The  average  cost  of  the  field  work  in  the  detailed  soil  surveys  in 
1908  was  $3.33  per  square  mile,  an  increase  of  4  cents  per  square 
mile  over  the  average  for  1907. 

In  addition  to  the  detailed  soil  surveys,  reconnoissance  soil  sur- 
veys were  conducted  in  the  Great  Plains  and  Appalachian  regions. 
An  area  of  39,240  square  miles,  or  25,113,600  acres,  was  thus  sur- 
veyed in  western  North  Dakota,  and  an  area  of  3,000  square  miles, 
or  1,920,000  acres,  was  covered  in  south  Texas.  Both  of  these 
surveys  are  in  the  Great  Plains  region.  In  the  Appalachian  region 
an  area  of  8,112  square  miles,  or  5,191,680  acres,  was  also  covered 
by  reconnoissance  soil  surveys  in  northwestern  Pennsylvania. 

The  tables  following  give  in  detail  the  location,  extent,  and  cost 
of  both  the  detailed  and  reconnoissance  soil  surveys  conducted  during 
the  calendar  year  1908,  the  work  previously  completed,  and  also  the 
total  area  thus  far  covered  by  soil  surveys  in  the  different  States  and 
Territories  of  the  United  States. 
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FIELD  OPERATIONS  op'  TAE  BtfE^SXVr.  (TF -^piLS,   1908. 


Areas  surveyed  during  the  year  ending  December  SI,  1908,  and  areas  previously  reported, 

DETAILED. 


state  or  Territory. 


Work 

during 

ig06. 


Work 

ppe- 

viously 

reported. 


Total. 


Alabama 

Artxona 

Arkansas 

California 

Colorado 

Connecticut. 
Delaware.  .. 

Florida 

Georgia 

Idaho 

Blinois 

Indiana 

Iowa 


Sq.  miles. 
6,189 


Kentucky 

Louisiana 

Maine 

Maryland 

Massachusetts.... 

Michigan 

Minnesota 

Mississippi 

Missouri 

Montana 

Nebraska 

NewHamiMhire. 

New  Jersey 

New  Mexico 

New  York 

North  Carolina... 
North  Dakota.... 

Ohio 

Oklahoma 

Oregon 

Pennsylvania — 

Porto  Rico 

Rhode  Island  — 
South  Carolina. . . 

South  Dakota 

Tennessee 

Texas 

Utah 

Vermont 

Virginia 

Washington 

West  Virginia.... 

Wisconsin 

Wyoming 


1,595 


1,000 


667 


1,319 
530 


Sq.miUt. 

10,071 

859 

2,677 

8,002 

2,428 

505 

814 

2,955 

2,425 

1,281 

5,921 

3,544 

2,303 

3,180 

2,078 

5,995 


572 


866 


Total., 


1,034 
1,157 
1,453 


249 
801 


425 


1,234 
858 


975 


3,576 

809 
3,788 
2,197 
5,705 
5,045 

432 
3,116 

923 
1,303 

129 
5,598 
8,613 
4,552 
4,143 
1,163 

442 
4,037 

330 
1,085 
6,346 

674 

4,751 

12,427 

1,501 

227 
5,963 
1,652 
1,576 
2,537 

309 


8q.mUe8, 
16,260 

859 
2,677 
9,597 
2,428 

505 

314 
2,955 
3,425 
1,281 
5,921 
4,211 
2,303 
3,180 
2,078 
7,314 

530 
8,576 

809 
4,360 
2,197 
7,061 
5,911 

432 
3.116 

923 
1,303 

129 
6,632 
9,770 
6,005 
4,143 
1,163 

691 
4,838 

330 
1,065 
6,771 

674 
5,985 
13,285 
1,501 

227 
5,983 
1,652 
2,551 
2,537 

309 


22,280 


149,507 


171,787 


Acre$. 
10,406,400 

649,760 
1,718,280 
6,142,060 
1,553,920 

323,200 

200,960 
1,801,200 
2,192,000 

819,840 
8,789,440 
2,695,040 
1.473,920 
2,035,200 
1,329,020 
4,680,960 

339,200 
2,288,640 

517,760 
2,790,400 
1,406,080 
4,519,040 
3,783,040 

276,480 
1,994,240 

590,720 

883.920 
82,560 
4,244,480 
6,252,800 
3,843,200 
2,651,520 

744,320 

442,240 
8,096,320 

211,200 

604,400 
4,333,440 

431.360 
3,830,400 
8,502,400 

960,640 

145,280 
3,829,120 
1,057,280 
1,632,640 
1,623,660 

197.760 


109,943,680 
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Anas  surveyed  during  the  year  ending  December  SI,  1908,  and  areas  previously  reported— 

Contiiiued. 

RECONNOISSANCE. 


State  or  Territory. 

Work 
during 
1908. 

Work 

viously 
reported. 

Total 

Nfflth  Pukoti'.. 

Sq.milet. 
89,240 
8,112 
3,000 

Sq.  miles. 

Sq.miUi. 
80,240 
8,112 
3,000 

Aeree. 
26,113,600 

Pmnsy  tvanf  a 

6,191,680 

Texas    

1,920,000 

Total 

50,352 

fi0,3G2 

32,226,280 

Areas  surveyed  and  mapped,  and  cost  of  field  work,  January  1  to  December  SI,  1908, 

inclusive. f^ 
DETAILED, 


State  or  Territory. 


Area.  * 


Area 
surveyed. 

Cost  per 
square 
mile. 

aq.  miles. 

m 

$4.84 

480 

6.80 

630 

3.80 

621 

3.24 

600 

3.96 

741 

2.67 

642 

3.43 

*420 

6.60 

1,124 

1.82 

*436 

2.65 

*368 

6.76 

108 

6.63 

829 

6.29 

600 

4.48 

300 

6.90 

460 

2.94 

640 

2.94 

667 

2.49 

812 

3.30 

*507 

2.62 

630 

2.94 

672 

.98 

141 

2.80 

*464 

1.30 

761 

6.03 

Total  cost. 


California. 


Georgia. 


Indiana... 
Louisiana. 


Maine 

Michigan.  . 
Mississippi. 


Autauga  County 

Baldwin  County 

Bibb  County 

Calhoun  County 

Colbert  County 

Cullman  County 

Etowah  County 

Henry  County 

JefTerson  County 

Lamar  County 

Modesto-Turloek  area 

Pajaro  area. 

Portersville  area 

Yolo  area 

Marysville  area 

Grady  County 

Thomas  County 

Allen  County 

Bienville  Parish 

East  and  West  Carroll  parishes. . 

Caribou  area 

Wexford  County 

Clay  County 

Holmes  County 

Monroe  County 


b  82, 877. 36 
£2,781.84 
d  2, 391. 12 

<  2, 009. 71 
2,373.46 

/1, 981. 19 
91,861.46 

<  2, 731. 60 
/  2, 043. 13 
A  1,113. 18 

2,416.80 

705.67 

2,068.00 

2,241.29 

1,768.67 

1,361.61 

1,686.67 

1,661.64 

2,676.80 

1,320.93 

1,667.93 

658.19 

306.17 

688.02 


a  This  Includes  the  salaries  of  the  men  while  in  the  area  and  their  subsistence  expenses,  but  not  cost  of 
tnn^KHtatlon  to  and  from  the  area. 
b  Of  this  amount  $1,320.49  was  paid  by  the  State  of  Alabama. 
«  Of  this  amount  $1,426.81  was  paid  by  the  State  of  Alabama. 
'  Of  this  amount  $469.80  was  paid  by  the  State  of  Alabama. 
«Of  this  amount  $960.48  was  paid  by  the  State  of  Alabama. 
/Of  this  amount  $1,011.60  was  paid  by  the  State  of  Alabama. 
9  Of  this  amount  $990.13  was  paid  by  the  State  of  Alabama. 
A  These  figures  do  not  include  sections  of  these  areas  surveyed  in  preceding  years. 
<  Of  this  amount  $1,003.60  was  paid  by  the  State  of  Alabama. 
>  Of  this  amount  $885.44  was  paid  by  the  State  of  Alabama. 
*  Of  tbJs  amount  $603.68  was  paid  by  the  State  of  Alabama. 
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Areas  surveyed  and  mapped,  and  cost  of  field  work,  January  1  to  December  31,  1908, 

inclusive — Continued . 


DETAILED— Continued. 


State  or  Territory. 


Area. 


Area 
surveyed. 


Cost  per 
square 
mile. 


Total  cost. 


8q. 


Missouri 

New  York 

North  Carolina. 

North  Dakota.. 

Oregon 

Pennsylvania. . 
South  Carolina. 

Tennessee 

Texas 

West  Virginia.. 


Bates  County 

Livingston  County 

Montgomery  County 

Caswell  County 

Pitt  County 

Robeeon  County 

Richland  County 

Klamath  reclamation  project 

Center  County 

Anderson  County 

Conway  area 

Coffee  County 

Overton  County 

Sunmer  County 

Camp  County 

Corpus  ChristI  area 

Franklin  County 

Parkersburg  area. 

Total 

REC0NN0IS8ANCE. 


mUet. 
866 
629 
405 
400 
122 

<635 

1,463 
249 

<801 
3fi0 
76 
441 
433 
360 
203 
363 
292 
076 


2.68 
8.77 
8.66 
4.66 
3.47 
3.73 
2.46 
6.32 
2.74 
1.40 
4.92 
2.46 
1.77 
2.32 
6.06 
3.86 
4.64 
1.74 


2,238.30 

a2,370.61 

M,  442. 67 

« 1,865. 76 

<(423.46 

/  2, 366. 45 

93,573.20 

1,672.81 

3,105.86 

490.87 

368.60 

1,078.63 

765.67 

836.45 

1,220.45 

1,400.42 

1.326.39 

A  1,606.40 


22,280 


74,139.67 


North  Dakota 

Western  section 

39,240 
8,112 
3,000 

•0.27 

.33 

1.00 

$10,462.97 

Pennsylvania 

Northwest  section. 

2,689.29 

Texas 

Southern  section 

3,001.14 

Total 

60,362 

.32 

16,163.40 

a  Of  this  amount  1853.66  was  paid  by  the  New  York  State  College  of  Agriculture. 

b  Of  this  amount  $620.43  was  paid  by  the  New  York  State  College  of  Agriculture. 

«  Of  this  amount  $392.46  was  paid  by  the  North  Carolina  department  of  agriculture. 

d  Of  this  amount  $119.06  was  paid  by  the  North  Carolina  department  of  agriculture. 

«  These  figures  do  not  include  sections  of  these  areas  surveyed  in  preceding  years. 

/  Of  this  amount  $600  was  paid  by  the  North  Carolina  department  of  agriculture. 

g  Of  this  amount  $1,000  was  paid  by  the  agricultural  and  economic  geological  survey  of  North  Dakota. 

*  Of  this  amount  $607.56  was  paid  by  the  West  Virginia  geological  survey. 

COOPERATION    WITH    STATE   ORGANIZATIONS. 

The  Bureau  of  Soils  has  continued  the  previous  cooperative  agree- 
ments and  has  entered  into  new  arrangements  for  the  conduct  of  soil- 
survey  work  in  cooperation  with  several  other  States. 

Thus  in  Alabama  the  state  department  of  agriculture  and  indus- 
tries has  cooperated  with  the  Bureau  of  Soils  throughout  the  cal- 
endar year  1908,  furnishing  four  state  assistants  and  allotting  from 
state  funds  to  carry  on  the  soil  survey  work  the  sum  of  $8,620.  As 
a  result  it  was  found  possible  to  complete  the  soil  surveys  of  two 
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oountieB  previously  undertaken,  and  in  addition  to  begin  soil-survej 
woric  in  ^ht  more  counties,  of  which  seven  were  completed.  As  a 
result  of  this  cooperative  soil  survey  work  a  total  area  of  6,189  square 
miles,  or  3,960,960  acres,  was  completed  in  Alabama  in  the  calendar 
year  1908. 

A  cooperative  soil-survey  agreement  with  the  New  York  State 
College  of  Agriculture  was  also  arranged  whereby  that  organization 
furnished  good  field  assistants  during  a  part  of  the  year  and  expended 
$1,374  in  the  conduct  of  soil-survey  work  in  New  York  State.  As  a 
result,  soil  surveys  of  two  counties,  covering  1,034  square  miles,  or 
661,760  acres,  were  completed. 

The  cooperative  soil-survey  work  in  conjunction  with  the  North 
Carolina  state  department  of  agriculture  was  continued,  and  that 
oi^anization  maintained  two  field  assistants  working  in  connection 
with  the  soil-survey  parties  and  expended  $1,111  in  soil-survey  work. 
As  a  result,  an  area  of  1,157  square  miles,  or  740,480  acres,  was 
surveyed  in  the  State  during  the  calendar  year. 

In  North  Dakota  the  cooperation  with  the  North  Dakota  agri- 
cultural and  economic  geological  survey  was  continued  during  the 
year,  and  an  area  of  1,453  square  miles,  or  929,920  acres,  was  com- 
pleted, the  state  organization  furnishing  the  sum  of  $1,000  toward 
the  expenses  of  the  work. 

During  the  same  period  cooperation  with  the  West  Virginia  geo- 
logical survey  was  conducted,  and  an  area  of  975  square  miles,  or 
624,000  acres,  was  covered  by  soil  surveys  in  the  State.  The  state 
organization  contributed  $607  toward  the  expense  of  this  work. 

Additional  arrangements  for  cooperative  soil-survey  work  are  now 
in  operation.  The  area  covered  by  soil  surveys  during  each  calendar 
year  is  being  considerably  extended  through  the  interest  of  the 
state  organizations  and  their  active  support,  both  in  the  furnishing 
of  men  and  funds. 

REQUB8TS  FOE  SOIL  SURVEYS. 

The  number  of  requests  for  soil  surveys  on  file  at  the  Bureau  of 
Soils  has  again  decidedly  increased.  There  were  on  file  on  December 
31,  1908,  requests  for  654  additional  areas,  covering  an  aggregate  of 
650,000  square  miles  of  country,  in  regard  to  which  it  had  been 
impossible  to  take  action.  There  are  thus  on  file  requests  for  addi- 
tional work  which  would  cover  an  area  nearly  four  times  as  great  as 
the  Bureau  has  been  able  to  cover  from  May,  1899,  to  January,  1908. 

The  requests  are  received  from  every  section  of  the  United  States 

and  represent  practically  all  of  the  great  agricultural  interests  of  the 

country.     There  is  an  increasing  demand  for  soil  surveys  which 

shall  investigate  soils  particularly  fitted  for  the  production  of  special 
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crops,  and  this  demand  indicates  the  present  tendency  of  American 
agriculture  toward  a  greater  degree  of  specialization  in  crop  produc- 
tion and  in  the  farming  practice  of  the  country. 

SURVEY  OF  THE   RECLAMATION   PROJECTS. 

As  far  as  practicable,  requests  for  detailed  soil  surveys  of  the  fed- 
eral reclamation  projects  have  been  met  during  the  year.  Work  on 
the  Hamath  reclamation  project  was  completed  by  the  soil  survey 
and  the  report  issued. 

EXTENSION  OP  THE   SOIL   SURVEY. 

The  systematic  extension  of  the  soil-survey  work  into  all  parts 
of  the  United  States  has  been  undertaken  by  the  Bureau  of  Soils, 
and  as  far  as  possible  new  areas  have  been  assigned  with  especial 
reference  to  studying  soil  conditions  in  representative  regions  not 
heretofore  investigated  by  the  Bureau.  Soil  surveys  have  now  been 
made  in  every  State  and  Territory  of  the  country,  and  one  or  more 
soil  surveys  have  been  made  in  practically  every  important  agricul- 
tural region.  In  this  way  a  fundamental  knowledge  has  been  gained 
of  all  of  the  more  important  soil  types  throughout  the  United  States 
and  of  the  most  important  soil  problems  affecting  these  types. 
With  the  progress  of  the  soil  surveys  this  knowledge  will  be  extended 
and  strengthened. 

During  the  calendar  year  1908  a  new  class  of  soil-survey  work 
was  undertaken  in  the  region  lying  west  of  the  one  hundredth  merid- 
ian, work  being  started  both  in  North  Dakota  and  Texas  to  determine 
the  character  of  the  soil  and  crop  adaptations  of  the  soils  in  the  Great 
Plains  region.  This  work  will  be  continued  until  a  reconnoissance 
survey  of  the  Great  Plains  section  from  the  Canadian  boundary  line 
to  the  Rio  Grande  River  has  been  made.  Similar  work  has  also 
been  begun  in  the  study  of  the  possible  extension  of  agriculture 
through  the  cut-over  timber  lands  of  the  Great  Lakes  section,  and 
arrangements  have  been  made  for  the  study  of  the  cut-over  timber 
lands  of  the  Puget  Sound  region  in  conjunction  with  the  state 
authorities  of  Washington.  Provision  should  be  made  at  an  early 
date  for  a  systematic  examination  of  the  large  areas  of  swamp  land 
which  constitute  the  reserve  supply  of  agricultural  land  of  greatest 
importance  east  of  the  one  hundredth  meridian. 
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SOIL  SURVEY  OF  THE  CARIBOU  AREA,  MAINE, 

By  H.  L.  WE8TOVER  and  R.  W.  ROWS. 


DE80BIFTION  OF  THE  AREA. 


The  survey  of  the  Caribou  area,  Maine,  covers  339,200  acres,  or  530 
square  miles,  situated  along  the  eastern  border  of  Aroostook  County, 
the  southernmost  point  extending  9  miles  south  of  parallel  46^  30', 
and  the  northern  border  to 
within  3  miles  of  parallel 
47  ®  north  latitude.  Merid- 
ian 68*^  west  of  Greenwich 
divides  the  area  into  two 
unequal  parts,  that  on  the 
east  being  9  miles  in  width 
and  that  on  the  west  ap- 
proximately 6  miles  in 
width.  The  area  extends 
a  distance  of  40  miles  north 
and  south  and  has  a  maxi- 
mum width  of  15  miles. 
The  irregularity  of  the 
southwest  comer  of  the 
area  is  due  to  the  absence 
of  roads  and  the  thickly 
forested  conditions  of  the 
county  in  thissection,  which 
made  it  impossible  to  carry 
the  work  as  far  west  as  was 
originally  intended. 

The  eastern  boundary  of 
the  area  is  formed  by  the 
Province  of  New  Brunswick 
and  the  southern  boundary 
by  the  township  of  Monti- 
cello,  Aroostook  County.  The  western  boundary  is  an  arbitrary  line 
that  separates  the  northern  half  of  New  Sweden  Township  into  two 
nearly  equal  parts  and  then  passes  south  through  the  middle  of  Wash- 
bum,  Woodland,  Mapleton,  and  Chapman  for  a  distance  of  28  miles. 
It  then  narrows  by  successive  steps  to  the  east,  until  at  the  southern 


Fio.  l.~6ketch  map  showing  locatloa  of  the  Caribou  area, 
Maine. 
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extremity  the  area  has  a  width  of  only  4  miles.  The  northern  bound- 
ary, also  an  arbitrary  Une,  passes  east  and  west  through  the  town- 
ships of  Caswell  and  Connor,  about  one-fourth  mile  north  of  the 
line  separating  them  from  Caribou  and  Limestone  townships  and 
continuing  west  through  the  eastern  half  of  New  Sweden.  As  com- 
pleted the  survey  included  the  full  townships  of  Limestone,  Easton, 
Mars  Hill,  and  the  greater  part  of  Bridgewater;  the  double  townships. 
Fort  Fairfield,  Presque  Isle,  and  Caribou;  the  half  township  Blaine; 
and  parts  of  Township  10,  Townships  D  and  E,  New  Sweden,  Cas- 
well, Connor,  Woodland,  Washburn,  Mapleton,  Chapman,  and 
Westfield. 

The  larger  part  of  the  area  is  a  rolling  plain,  having  an  average 
elevation  of  about  500  feet  and  consisting  of  a  series  of  broad  ridges 
and  swells  with  level  tops  and  with  slopes  that  descend  gradually  to 
the  streams.  With  few  exceptions  the  flat  country  is  occupied  by 
swamps,  which  in  many  cases  probably  represent  the  remains  of  old 
lakes  that  have  gradually  filled  up  with  accumulations  of  vegetable 
matter  and  with  soil  washed  in  from  adjoining  slopes.  These  swampy 
areas  are  found  in  aU  townships,  but  are  more  common  and  of  larger 
extent  in  the  southern  part  of  the  area,  where,  as  a  rule,  the  average 
elevation  is  somewhat  less  than  farther  north. 

The  hilly  portion  of  the  area  is  found  principally  west  and  south- 
west of  Presque  Isle.  Three  miles  southwest  of  this  village  there  is  a 
prominent  group  of  hills  known  as  Hobart  Hill,  which  rises  from  200 
to  300  feet  above  the  level  of  the  surrounding  country.  To  the  south 
there  is  a  chain  of  mountains,  with  an  elevation  of  300  to  400  feet 
above  the  general  level  of  the  country,  extending  several  miles  in  a 
southeasterly  direction.  Quaggy  Joe  (Quaquajo)  and  Green  Moun- 
tain are  the  most  prominent  points  of  this  chain.  The  most  noted, 
as  well  as  the  highest  point  in  the  area,  however,  is  Mars  Hill,  located 
just  east  of  the  village  of  that  name.  This  hill  has  an  elevation 
of  1,695  feet  above  tide  level  and  is  2  J  miles  long  and  1  mile  wide. 
Knolls  of  morainal  material  are  prominent  surface  features  in  sec- 
tions of  the  area. 

The  area  is  drained  by  tributaries  of  the  St.  John  River,  of  which 
the  most  important  is  the  Aroostook  River.  This  river,  with  its  three 
main  tributaries,  the  Presque  Isle  Stream  on  the  south  and  the  Cari- 
bou and  Limestone  streams  on  the  north,  drains  the  greater  portion 
of  the  area.  The  southeastern  part  is  drained  by  Prestile  (Presque 
Isle  of  the  St.  John)  Stream  and  the  River  du  Chute  and  confluent 
streams. 

Many  small  lakes  and  ponds  occur  throughout  the  area,  but  they 
are  very  shallow  and  are  being  gradually  filled  with  soil  and  vegetable 
matter.  The  largest  of  these  are  Caribou,  in  Washburn  Township, 
and  Quaggy  Joe,  at  the  foot  of  the  mountain  of  that  name. 
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The  settlement  of  the  region  now  mcluded  within  the  limits  of 
Aroostook  County  was  begun  at  Fort  Fairfield  in  1816  by  families 
from  New  Brunswick.  A  few  years  later  the  settlement  of  Presque 
Isle  b^an,  and  finally  about  twenty  years  later  the  first  real  settlers 
found  their  way  to  Caribou.  It  was  not  until  the  opening  of  the 
military  road  to  Presque  Isle  in  1837  that  people  began  coming  in 
from  the  southern  part  of  the  State.  The  building  of  this  road,  coup- 
led with  the  liberal  policy  of  the  State  in  allowing  the  settlers  to  take 
up  claims  of  160  acres  and  pay  for  them  at  the  rate  of  50  cents  an  acre 
within  three  years  in  work  on  their  own  roads  at  $1 .50  per  day,  encour- 
aged immigration  and  people  came  in  more  rapidly.  The  county  was 
organized  in  1839  and  enlarged  to  its  present  dimensions  in  1843.  It 
was  made  up  of  portions  of  Washington  and  Penobscot  counties  and 
the  later  addition  was  made  from  Piscataquis  and  Somerset  counties. 
At  the  tame  of  its  incorporation  the  population  numbered  approxi- 
mately 9,000  peoj^,  mostly  French,  with  a  few  English  traders. 
After  this  the  settlement  was  very  rapid  and  the  number  of  English 
settlers  increased  rapidly. 

In  1870,  through  the  efforts  of  the  commissioners  in  the  settl^nent 
of  public  lands,  a  colony  of  Swedes  was  induced  to  settle  in  the 
county,  the  section  where  they  took  up  land  being  made  a  township, 
with  the  name  of  New  Sweden.  Later  in  the  same  year  and  in  suc- 
ceeding years  other  immigrants  came  to  the  colony,  and  to-day  they 
have  one  of  the  finest  farming  sections  in  the  area.  In  1890  the  popu- 
lation of  the  county  had  reached  49,589  and  in  1900  it  was  60,744 — 
a  most  remarkable  growth. 

Thus,  with  the  Swedes  in  New  Sweden,  a  large  number  of  French  in 
the  northern  part  of  Caribou  Township,  and  with  a  mixture  of  French, 
Irish,  and  English  in  other  sections,  the  population  is  somewhat 
varied.  As  indicated  by  the  appearance  of  the  buildings  and  farms 
in  general,  the  county  is  prosperous.  Nowhere  in  New  England  does 
one  find  better  farm  buildings.  The  houses  are  usually  large  and  well 
built,  the  bams  and  potato  cellars  are  substantial,  commodious,  and 
warm,  and  an  unpainted  building  is  the  exception.  The  farms  are 
equipped  with  modem  machinery,  potato  diggers,  potato  planters, 
mowers,  and  reapers.  Good  driving  horses  and  carriages  are  found 
on  almost  every  farm.  The  greater  number  of  homes  have  telephones 
and  rural  free  delivery  of  mail.  In  most  sections  roads  are  numerous 
and  as  a  rule  kept  in  excellent  repair.  Comparatively  few  of  the 
farms  are  mortgaged,  and  on  these  the  debt  is  being  rapidly  lifted, 
while  at  the  same  time  the  land  and  buildings  are  being  improved. 

During  the  greater  portion  of  the  year  nearly  all  the  streams  afford 
abundant  water  power,  which  in  many  cases  has  been  devdoped  to 
nm  sawmills  and  grist  mills.  With  possibly  one  or  two  exceptions 
every  village  in  the  area  has  water  power. 
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Caribou,  located  in  the  northern  part  of  the  area,  on  the  Aroostook 
River,  is  probably  the  most  populous  town.  It  is  followed  closely 
by  Presque  Isle  and  Fort  Fairfield,  the  latter  being  located  in  the 
eastern  part  of  the  area,  on  the  Aroostook  River,  and  the  former  12 
miles  south  of  Caribou,  on  the  Presque  Isle  Stream,  just  1  mile  south 
of  its  junction  with  the  Aroostook  River.  Other  newer  towns  which 
are  developing  very  rapidly  are  Limestone,  Easton,  Westfield,  Rob- 
insons, Bridgewater  Center,  Mars  Hill,  and  Blaine. 

The  transportation  facilities  are  exceptionally  good,  and  no  point 
in  the  area  is  more  than  8  miles  distant  from  the  railroad.  The  main 
line  is  the  Bangor  and  Aroostook  Railroad.  From  Bangor  the  line 
runs  north  to  Van  Buren,  passing  through  the  heart  of  the  potato 
section  of  Aroostook  County.  At  Fort  Fairfield  Junction  it  divides, 
the  main  line  continuing  north  through  Presque  Isle  and  Caribou, 
and  finally  reaching  the  St.  John  River  at  Van  Buren,  outside  of  the 
area.  At  Caribou  another  branch  runs  to  Limestone.  In  addition 
to  these  a  branch  of  the  Canadian  Pacific  Railway  enters  the  area 
near  Fort  Fairfield,  and  follows  the  Aroostook  River  to  Caribou, 
terminating  at  Presque  Isle. 

Boston  is  the  principal  market  for  all  crops  except  potatoes.  The 
greater  part  of  this  crop  is  sold  direct  to  buyers  at  the  local  markets, 
very  few  potatoes  being  shipped  out  of  the  area  by  farmers. 

CLIMATE. 

As  there  is  no  Weather  Bureau  station  within  Aroostook  County 
with  complete  records,  no  climatic  data  can  be  furnished  for  the  area 
surveyed. 

The  winters  are  long  and  severe,  but  the  cold  is  less  noticeable  than 
in  the  southern  part  of  the  State,  where  the  humidity  is  considerably 
greater.  January  and  February  are*  the  coldest  months,  while  July 
and  August  are  the  hottest  months.  There  is  seldom  a  winter  when 
the  thermometer  does  not  at  some  time  drop  as  low  as  —40°  F.,  but 
at  such  times  the  cold  is  not  so  noticeable,  because  the  air  is  very 
still  and  dry. 

The  summers  are  comparatively  short  and  cool,  though  brief 
periods  of  extreme  heat  and  high  humidity  occur. 

Frosts  have  been  known  to  occur  every  month  in  the  year,  but 
they  are  very  rare  in  July.  Light  frosts  in  early  June  and  the  latter 
part  of  August  are  not  uncommon,  and  killing  frosts  have  been  known 
to  occur  in  these  months. 

Snow  usually  falls  before  the  ground  freezes  in  the  fall  and  remains 
as  a  heavy  covering  throughout  the  winter.  When  it  melts  the  fol- 
lowing spring  the  waters  drain  oflF  rapidly  and  the  land  can  be  worked 
almost  immediately. 

The  annual  precipitation  is  fairly  well  distributed  throughout  the 
year,  although  droughts  sometimes  occur  during  the  summer  months. 
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The  soils,  however,  withstand  these  droughty  periods  to  a  reasonable 
d^ree  and  crops  seldom  suffer  as  they  do  in  some  other  sections  of 
New  England. 

The  prevailing  winds  are  from  the  northwest.  Easterly  winds 
from  the  coast  usuaUy  bring  rain.  The  general  climatic  conditions 
are  said  to  be  very  healthful,  while  the  death  rate  is  somewhat  less 
than  in  other  sections  of  New  England. 

AQKICtTLTURB. 

Aroostook  County  at  the  time  of  its  first  settlement  was  covered 
with  a  dense  forest  of  evergreen  and  deciduous  trees.  The  former 
included  spruce,  fir,  cedar,  and  white  pine,  and  the  latter  a  great 
variety  of  species,  prominent  among  which  were  beech,  yellow  birch, 
elm,  ash,  maple,  tamarack,  white  birch,  and  poplar.  The  evergreen 
trees  then,  as  now,  were  confined  principaUy  to  the  low,  swampy 
lands,  while  the  hardwoods  occupied  the  ridges.  Immense  white 
pines,  however,  were  found  on  all  soils;  and  while  the  other  trees  are 
still  abundant,  this  most  valuable  tree,  which  gave  to  the  State  the 
name  "Pine  Tree  State,''  has  become  almost  extinct  ¥dthin  the  area 
surveyed. 

The  first  settlers  and  lumbermen  regarded  the  white  pine  as  the 
only  tree  worth  marketing.  Later  the  value  of' the  spruce  was  recog- 
nized, and  spruce  lumber  is  now  being  shipped  out  of  the  county  in 
immense  quantities.  There  is  no  present  danger  of  exhausting  the 
supply,  however,  as  the  owners  are  following  a  more  intelligent 
system  of  cutting  than  was  employed  in  the  earlier  days  of  lumbering. 

There  are  records  showing  that  pioneers  from  New  Brunswick 
settled  at  Fort  Fairfield  as  early  as  1816,  and  at  Presque  Isle  a  few 
years  later.  They  cleared  small  tracts  of  land  along  the  Aroostook 
River  and  farmed  on  a  small  scale  during  the  summer  months,  but 
the  greater  portion  of  the  year  was  devoted  to  lumbering.  These 
settlers  were  almost  entirely  dependent  on  the  timber,  which  they 
exchanged  for  the  necessaries  of  life. 

At  the  close  of  the  war  of  1812  the  boundary  line  between  Maine 
and  New  Brunswick  was  left  unsettled,  and  there  were  border  troubles 
between  the  United  States  and  England  for  several  years  later,  which 
resulted  ultimately  in  the  building  of  the  military  road  from  Bangor 
to  Houlton  soon  after  1830.  Liater  this  road  was  extended  to  Presque 
Isle  and  Caribou.  This  was  an  important  factor  in  the  development 
of  the  region,  as  it  gave  an  outlet  to  the  markets  of  the  southern  part 
of  the  State. 

Up  to  the  time  of  the  construction  of  this  highway  there  were  no 
large  areas  under  cultivation.  Small  tracts  had  been  devoted  to  the 
production  of  oats,  rye,  wheat,  buckwheat,  hay,  and  potatoes,  for 
local  consumption.  In  fact,  practically  all  the  food,  as  well  as  cloth- 
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ing,  was  produced  on  the  farm.  There  were,  however,  a  few  larger 
tracts  of  land  which  were  devoted  during  the  summer  to  the  grazing 
of  cattle  and  sheep.  In  the  winter  these,  together  with  some  hogs, 
were  fed  from  the  grain  and  hay  produced  on  the  farm,  as  it  was  found 
much  easier  to  get  the  hay  and  gram  to  the  distant  markets  in  the 
form  of  beef,  pork,  mutton,  and  butter.  Mills  had  already  been  estab- 
lished where  the  grain  could  be  ground  for  the  stock  and  for  family  use. 

The  various  lumber  camps,  which  were  operated  in  the  county 
during  the  winter  months,  furnished  a  market  for  a  large  part  of  the 
farm  products.  The  great  number  of  men  employed  in  these  camps 
consumed  much  of  the  meat  and  many  of  the  potatoes  and  other  vege- 
tables, while  the  horses  required  almost  all  the  oats  and  hay  produced 
in  the  area. 

Pioneers  were  drifting  into  the  area  from  the  provinces  and  from 
the  southern  part  of  the  State  all  the  time,  and  the  population  in- 
creased from  3,399  in  1830  to  15,527  in  1850. 

Just  prior  to  the  civil  war  settlers  came  into  the  coimty  in  large 
numbers,  and  naturally  there  arose  a  great  demand  for  a  railroad 
connecting  the  county  with  the  southern  part  of  the  State.  To  aid 
in  the  establishment  of  such  a  line,  the  State  gave  township  after 
township  to  the  European  and  North  American  Railroad,  until  in 
1865,  out  of  175  townships,  only  40  remained  to  the  State.  What  was 
still  worse,  after  giving  up  all  these  lands  the  county  never  received 
any  direct  benefit,  although  it  was  doubtless  intended  by  the  legis- 
lature and  expected  by  the  people  that  the  line  should  extend  as  far 
north  as  Houlton. 

But  the  civil  war  put.  a  stop  to  these  proceedings  and  at  the  same 
time  checked  the  development  of  the  county.  However,  after  recov- 
ering from  the  effects  of  the  war,  the  inhabitants  renewed  the  clamor 
for  a  railroad,  but  finally  despairing  of  getting  a  direct  line  to  Bangor, 
asked  the  New  Brunswick  Company,  which  was  constructing  a  line  up 
the  St.  John  Valley,  to  extend  branch  lines  to  Houlton  and  Fort 
Fairfield.  This  they  did,  completing  the  Houlton  branch  in  1862  and 
the  Presque  Isle  branch  in  1875.  In  1876  the  line  was  extended  to 
Caribou,  and  finally,  in  1881,  to  Presque  Isle.  This  road  served  the 
county  for  twenty  years,  and  although  the  line  of  shipment  was 
indirect,  it  afforded  an  outlet  for  the  products,  and  as  a  result  the 
acreage  under  cultivation  increased.  Up  to  this  time  the  type  of  agri- 
culture had  remained  practically  the  same,  the  leading  crops  being 
oats,  wheat,  buckwheat,  and  hay,  although  dairying  was  gradually 
coming  into  prominence. 

The  construction  of  the  first  starch  factory  in  1874  marks  the 
beginning  of  a  revolution  in  agriculture.  This  industry,  organized 
by  Albe  Holmes,  a  New  Hampshire  man,  is  probably,  though  indi- 
rectly, the  outcome  of  the  building  of  a  branch  line  of  the  New 
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Brunswick  Railroad  into  Houlton  aad  the  promise  of  such  a  line  into 
Fort  Fairfield;  thus  bringing  the  region  into  better  communication 
with  the  markets.  This  industry  proved  a  success,  and  in  a  short 
time  other  factories  were  established  at  various  points  in  the  area 
where  farmers  would  contract  to  grow  enough  potatoes  to  justify  the 
building  of  such  a  factory,  and  thus  the  acreage  devoted  to  potatoes 
rapidly  increased.  It  frequently  happened  that  more  potatoes  were 
grown  than  could  be  used  at  the  starch  factories,  and  as  a  result  the 
farmers  began  shipping  them.  In  a  short  time  a  demand  for  Aroos- 
took potatoes  was  created,  and  imder  this  stimulus  the  acreage 
showed  a  still  greater  increase,  until,  in  1891,  1,700,000  bushels  of 
potatoes  and  4,500  tons  of  starch  were  shipped  out  of  the  county. 

During  this  time  the  population  was  rapidly  increasing  and  the 
agricultural  products  were  multiplying.  As  a  result  the  clamor  for 
a  direct  route  to  Bangor  broke  out  afresh.  So  far  all  goods  that 
passed  over  the  New  Brunswick  Railroad,  now  the  Canadian  Pacific, 
had  to  be  shipped  under  manifest.  They  were  also  a  long  time  en 
route,  and  the  rates  were  high. 

Finally  the  construction  of  the  Bangor  and  Aroostook  Railroad 
was  begun  at  Bangor  in  1893.  That  fall  it  was  completed  to  Houlton, 
and  the  following  year,  1894,  it  reached  Caribou  and  Fort  Fairfield. 

Although  the  acreage  in  potatoes  showed  a  gradual  increase,  owing 
to  the  establishment  of  the  starch  industry,  it  was  not  until  the 
opening  of  this  road,  which  brought  the  area  into  direct  communi- 
cation with  some  of  the  southern  markets,  that  the  industry  entered 
upon  its  present  era.  Since  that  time  the  potato  has  been,  still  is, 
and  probably  will  continue  to  be  the  most  profitable  crop  in  Aroostook 
County.  Each  year  large  areas  of  new  lands  are  devoted  to  this  crop. 
It  is  to  be  regretted,  however,  that  large  areas  of  good  potato  soils 
in  the  county  are  held  by  lumber  companies  or  by  individuals,  who 
rrfuse  to  sell  them  at  any  price,  and  who  are  content  with  the  income 
realized  from  the  lumber  that  is  being  removed.  Land  held  in  this 
way  is  bound  to  check  the  agricultural  development  of  the  coimty. 

Next  to  potatoes  in  importance  is  the  hay  crop,  the  acreage  of 
which  is  considerably  larger  than  that  of  potatoes.  At  one  time 
large  quantities  of  grass  and  clover  seed  were  produced  for  sale,  but 
the  practice  has  graduaUy  been  replaced  by  other  forms  of  industry. 
Clover  and  timothy  are  now  grown  almost  exclusively.  The  first 
crop  from  a  newly  seeded  piece  of  land  is  principally  clover,  while 
the  succeeding  crops  consist  chiefly  of  timothy.  Large  quanti- 
ties of  the  latter  are  shipped  to  Boston  markets,  and  the  income  from 
this  source  is  a  very  important  item  to  the  fanner.  The  quality  is 
excellent,  and  the  crop,  as  a  rule,  commands  a  good  price.  The 
average  yield  is  from  1  to  2  tons  per  acre,  depending,  of  course,  on 
the  condition  of  the  land. 
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Oats  are  grown  on  almost  every  farm,  but  not  in  sufficient  quan- 
tities to  supply  the  local  demand,  and  each  year  large  quantities  are 
shipped  into  the  area.  There  seems  to  be  no  necessity  for  this,  as 
the  yield  of  oats  is  large,  the  average  being  50  bushels  per  acre,  and 
they  always  bring  a  good  price. 

Wheat  and  rye  were  formerly  grown  by  almost  every  farmer.  At 
present,  however,  no  crops  of  the  latter  are  seen,  while  only  small 
areas  are  devoted  to  the  former  for  home  consumption.  Spring 
varieties  are  grown  almost  exclusively,  the  White  Russian  being  the 
standard.    The  usual  yield  is  from  25  to  30  bushels  per  acre. 

Many  of  the  farmers  have  small  fields  of  buckwheat  and  barley. 
Both  crops  do  well  on  the  soils  of  the  area.  Barley  yields  from  40 
to  50  bushels  per  acre. 

Com  is  only  grown  in  the  garden,  as  the  season  is  too  short  for 
it  to  reach  maturity. 

In  the  early  days  the  climate  was  thought  to  be  too  severe  for 
the  growing  of  apples  and  small  fruits.  About  thirty-five  years 
ago,  however,  when  the  farmers  began  in  a  small  way  to  raise  a  few 
of  the  hardier  varieties  of  applies,  this  idea  was  found  to  be  erroneous. 
The  Fameuse  became  a  favorite,  and  as  it  was  early  and  matured 
rapidly  its  successful  culture  was  assured.  The  varieties  that  have 
proved  the  hardiest  and  best  suited  to  Aroostook  County  are  the 
Duchess,  the  Wealthy,  the  Fameuse,  and  Dudley's  Winter.  The 
townships  which  produce  the  larger  proportion  of  the  apples  are 
Presque  Isle,  Mapleton,  and  Washburn.  Blackberries,  strawberries, 
raspberries,  currants,  and  plums  can  also  be  successfully  grown,  but 
the  climate  is  too  severe  for  pears. 

Vegetable  and  truck  crops,  with  the  exception  of  potatoes,- do  not 
receive  the  attention  they  should,  and  practically  all  the  vegetables 
consumed  in  the  towns  are  shipped  in  from  Boston.  That  such  crops 
can  be  successfully  grown  is  shown  by  the  excellent  family  gardens, 
where  all  kinds  of  truck  products  are  found.  The  sandy  areas  along 
the  Aroostook  River  should  be  especially  well  suited  to  such  crops, 
and  on  the  muck  areas,  if  properly  drained,  onions  and  celery  should 
do  well. 

More  attention  is  being  paid  to  the  production  of  eggs  and  poultry 
than  formerly,  and  there  is  ample  opportunity  for  success  along  this 
line.  Except  for  a  short  time  in  summer,  not  enough  eggs  are  pro- 
duced to  supply  the  town  trade,  and  in  the  late  winter  and  spring 
many  chickens  and  turkeys  are  purchased  from  outside  markets  for 
home  use. 

Dairying,  which  was  at  one  time  an  important  industry  in  the  area, 
has  gradually  declined.  Formerly  several  cheese  factories,  produ- 
cing an  excellent  quality  of  cheese,  were  in  operation,  but  at  present 
none  of  these  are  in  existence.    Among  the  causes  tlmt  have  oper- 
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ated  to  bring  about  these  changes  may  be  mentioned  the  increased 
interest  in  potato  growing,  which  has  been  found  more  profitable 
and  less  confining  than  dairying.  At  present  the  only  tovoi  in  the 
area  supporting  a  milk  route  is  Caribou,  where  there  are  two  successful 
dairy  farms.  Almost  every  farmer,  however,  keeps  at  least  one  or 
two  cows,  which  furnish  the  family  with  milk  and  butter  for  a  part 
of  the  year,  and  give  a  surplus  for  sale  during  a  part  of  the  summer. 
During  the  winter  months  creamery  butter  is  shipped  in  from  south- 
em  points.  Many  of  the  farmers,  too,  buy  butter  for  family  use. 
With  milk  selling  at  6  cents  a  quart  and  good  butter  bringing  25  to 
35  cents  a  pound,  it  would  seem  that  a  few  well-regulated  dairy  farms 
in  the  area  would  pay  handsomely. 

The  production  of  beef  and  mutton  has  fallen  off  considerably, 
although  many  farmers  still  have  some  excellent  sheep,  and  there 
are  one  or  two  fine  herds  of  beef  cattle  in  the  area.  Enough  mutton  is 
produced  to  supply  the  home  trade  and  leave  some  for  export.  The 
towns,  however,  depend  principally  on  the  West  for  their  beef  supply. 

Special  attention  is  paid  to  the  raising  of  horses,  and  it  is  doubt- 
ful if  any  section  in  New  England  produces  finer  work  and  driving 
horses  than  are  found  in  the  area. 

The  value  of  forest  products,  while  not  large  for  the  area  surveyed, 
is  of  importance  to  the  county  as  a  whole,  the  total  value  in  1900 
being  $258,087.  C!onsiderable  lumbering,  however,  is  carried  on  in 
the  area  during  the  winter  months,  the  limiber  being  chiefly  obtained 
from  the  swamp  land.  At  this  time  of  the  year  many  of  the  farmers 
take  their  teams  to  the  large  lumber  camps. 

Potatoes  and  grass  are  grown  on  nearly  all  the  soils,  except  the 
swamp  lands,  but  it  is  a  generally  recognized  fact  that  while  the 
black  soils  are  especially  well  suited  to  grass,  they  are  not  so  well 
adapted  to  potato  production.  It  is  also  claimed  that  the  river  soils 
are  the  best  grass  lands  in  the  area,  and  that  potatoes  do  better  on 
the  hardwood  ridges. 

No  single  system  of  crop  rotation  is  followed.  The  general  prac- 
tice is  to  have  a  three-course  rotation  involving  three,  four,  five,  or 
six  years.  With  this  end  in  view  three  general  systems  have  devel- 
oped, as  follows:  (1)  Potatoes  two  years,  grain  one  year,  grass  two 
years;  (2)  potatoes  one  year,  grain  one  year,  grass  two  or  three  years; 
(3)  potatoes  one  year,  grain  one  year,  clover  one  year.  Each  of  these 
systems  has  its  advantages.  While  a  smaller  yield  of  potatoes  is 
apt  to  result  from  the  use  of  the  first  system,  many  farmers  have 
resorted  to  it  in  order  to  kill  out  the  couch  g^^ss.  The  first  and  sec- 
ond systems  have  a  distinct  advantage  over  the  last  where  it  is 
intended  to  sell  large  quantities  of  hay.  There  is  not  much  demand 
for  clover,  hay  in  the  Boston  market,  and  as  very  little  timothy 
can  be  secured  the  first  year  from  seeding,  it  is  necessary  to  leave 
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the  land  in  graas  two  or  three  years.  The  third  system  and  least 
used  should  be  the  one  most  generally  followed.  In  order  to  do 
this  successfully^  since,  as  has  been  stated,  th^:^  is  not  much  de- 
mand for  clover  hay  outside  of  the  local  markets,  the  farmers  should 
keep  more  sheep  and  dairy  cattle  and  feed  the  greater  part  of  the 
crop  on  the  farm. 

The  farmers  all  claim,  however,  that  there  is  more  nKmey  in  potato 
production  than  in  dairying,  and  practice  the  other  rotations  for 
this  reason.  There  is  no  apparent  necessity  for  any  decrease  in 
the  acreage  annually  devoted  to  potatoes  where  dairying  is  followed, 
as  the  two  industries  need  not  interfere  with  each  other.  Under 
such  a  system  of  farming  the  fertilizer  bill  could  be  greatly  decreased, 
for  with  the  large  amounts  of  stable  manure  used  as  a  top  dressing 
and  by  plowing  under  the  aftermath  that  always  sprii^  up  ^ere 
a  crop  of  clover  is  removed,  the  productivity  of  the  land  would  con- 
tinually increase,  and  the  same  production  of  potatoes  could  be 
secured  from  much  smaller  areas. 

Another  distinct  advantage  this  system  has  over  the  others  is 
that  the  farmers  would  not  be  so  entirely  dependent  on  the  potato 
crop,  and  in  years  of  poor  crops,  which  are  bound  to  come  occasion- 
ally, they  at  least  would  have  the  income  from  the  dairy. 

The  absence  of  bowlders  and  the  rolling  though  not  hilly  topog- 
raphy makes  possible  the  use  of  all  kinds  of  farm  machinery,  such 
as  diggers,  planters,  mowers,  hay  loaders,  and  manure  spreaders. 
The  preparation  of  the  land  is  deep  and  thorough,  the  two-horse 
sulky  plow  being  used  in  most  cases,  although  some  farmers  still 
use  the  walking  plow.  After  plowing  in  the  fall  the  small  stones  are 
picked  up  and  thrown  into  heaps  or  used  for  filling  swampy  holes. 

In  clearing  new  land  the  trees  are  cut  and  the  timber  removed 
during  the  winter,  and  the  following  luring  the  brush  is  burned 
and  the  land  plowed  and  seeded  to  clover  and  timothy.  It  is  then 
left  from  two  to  five  years,  being  used  largely  as  pasture,  although 
some  farmers  cut  the  grass  with  a  scythe.  At  the  end  of  this  time 
the  stumps  have  rotted  sufficiently  so  that  the  smaller  ones  can  be 
pulled  by  horse  power,  wiiile  the  larger  ones  are  blown  out  with  dyna- 
mite. The  land  is  then  planted  to  potatoes.  The  cost  of  clearing 
land  in  this  way  varies  from  $10  to  $15  an  acre,  and  can  usually 
be  paid  for  by  the  returns  from  the  timber  removed.  It  is  generally 
estimated  that  on  the  hardwood  ridges  there  is  from  1,000  to  2,000 
feet  per  acre  of  spruce,  which  is  the  most  valuable  timber.  In  addi- 
tion there  is  a  ready  market  for  a  limited  amount  of  the  beech  and 
birch  for  firewood,  and  some  of  the  mills  use  large  quantities  for 
various  purposes. 

Commercial  fertilizers  are  applied  only  to  the  potato  fields,  and  large 
amoimts  are  used  on  this  crop.    Very  little  attention  is  given  to 
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etmble  muiure,  and  by  the  time  it  reaches  the  field  it  has  lost  much 
of  its  strength  as  a  fertilizer.  Thus  the  productivity  of  the  soil 
d^>end8  almost  entirdiy  upon  the  use  of  commercial  fertilizers. 
It  is  claimed,  however,  that  under  this  treatment  the  productivity 
of  the  land  has  gradually  increased,  but  whether  this  will  continue 
indefinitely  or  not  is  an  unsolved  proUem. 

As  a  rule  little  difficulty  is  experienced  in  securing  efficient  labor 
when  needed.  By  the  use  of  all  kinds  of  farm  machinery  the  farm- 
ers with  large  families  have  need  of  Uttle  hired  help,  except  during 
the  potato-harvesting  season,  when  laige  numbers  of  laborers  come 
in  from  the  Provinces.  The  average  wage  paid  at  theae  times 
ranges  from  $2  to  $2.50  a  day  with  board.  By  the  month  laborers 
command  from  $20  to  $30  with  board. 

According  to  the  census  of  1900  the  average  size  of  farms  was 
114.3  acres,  and  01.7  per  cent  of  these  were  operated  by  the  owners, 
the  remainder  being  rented.  On  the  rented  farms  the  share  and  cash 
tenants  are  about  evenly  divided.  Where  land  is  rented  on  shares 
the  owner  and  tenant  each  receive  one-half  the  crop.  Cash  rents 
run  from  $10  to  $25  an  acre,  depending  on  the  nearness  to  market 
and  the  condition  of  the  farm. 

The  value  of  farm  lands  has  tripled  in  the  last  twelve  or  fifteen 
years,  and  instances  are  not  uncommon  where  farms  have  sold  for 
ten  times  what  they  brought  twelve  years  ago.  The  greater  part  of 
the  cleared  ridge  land,  with  improvements,  sells  for  about  $100  an  acre. 

It  is  recommended  that  better  care  be  tak«i  of  the  stable  manure. 
If  it  were  kept  under  cover  until  hauled  to  the  field,  and  if  the  straw 
and  rubUsh,  instead  of  being  burned,  as  is  commonly  done,  were 
incorporated  with  the  manure,  the  fertilizing  value  of  the  manure 
would  be  greatly  increased.  The  adoption  of  a  three-year  rotation 
and  the  keeping  of  more  live  stock  would  doubtless  prove  a  very 
satisfactory  system  of  fanning.  Under  such  a  plan  the  fertilizer 
bill  could  be  greatly  reduced.  This  could  also  be  accomplished  to  a 
certain  extent  if  the  home  mixture  of  fertilizers  were  more  generally 
practiced. 

THE   POTATO   INDUSTET. 

The  crop  of  paramount  importance  in  this  area,  and  the  one  to 
which  more  and  more  attention  is  being  given,  is  the  potato.  From 
a  very  small  beginning,  when  the  first  settlers  planted  a  few  for 
h<Mne  consumption,  the  production  has  increased  until  in  1908,  after 
a  lapse  of  a  period  of  ei^ty  years,  the  estimated  crop  of  the  county 
is  16,000,000  bushels,  a  large  proportion  of  which  was  produced  in 
the  area  surveyed.  As  has  been  stated,  the  introduction  of  the 
starch  factory  gave  the  first  great  impetus  to  this  industry.  This 
brought  the  farmers  to  a  realization  of  the  fact  that  large  yields  of 
an  excellent  quality  were  obtainable.    The  small  shipments  at  firsts 
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made  gradually  increased,  and  with  the  opening  up  of  a  direct  rail- 
road line  in  1894  the  acreage  in  potatoes  was  rapidly  extended. 

The  prominence  of  this  area  as  a  potato  section  is  due  to  the  fact 
that  the  farmers  have  taken  advantage  of  natiu'al  conditions  and 
improved  the  opportunities  for  growing  this  particular  crop.  Here 
the  soil  in  every  way  is  es]>eci8dly  suited  to  potatoes.  It  consists 
of  a  hazel-brown  silty  loam  containing  many  small  fragments  of 
shale  and  other  rocks.  At  a  depth  of  3  to  6  feet  this  is  underlain  by 
a  calcareous  shale  which  has  been  mingled  more  or  less  with  the  other 
soil  material.  The  soil  has  excellent  underdrainage,  so  the  crop  sel- 
dom suffers  from  an  excess  of  moisture,  while  on  the  other  hand  it 
will  stand  a  long  period  of  dry  weather  with  Uttle  if  any  injury  to  the 
crop.  Furthermore,  the  climate  is  conducive  to  a  quick  and  healthy 
growth  of  the  crop;  but  with  everything  that  is  desirable  in  the  way 
of  soil,  drainage,  and  climate  it  would  be  impossible  to  produce  large 
crops  unless  properly  managed,  and  the  farmers  as  a  rule  practice 
up-to-date  methods  in  cultivation,  harvesting,  and  handling  of  the 
crop.  No  systematic  rotation  is  closely  adhered  to,  but  the  general 
plan  is  as  follows:  Potatoes,  one  or  two  years;  grain,  usually  oats,  one 
year;  and  grass,  one,  two,  or  three  years.  Owing  to  the  short  grow- 
ing season  it  is  essential  that  the  land  be  plowed  in  the  fall  in  order 
that  planting  may  be  done  at  the  first  opportunity  in  the  spring.  On 
account  of  the  deep  covering  of  snow  there  is  little  if  any  frost  in  the 
ground,  so  it  is  possible  to  start  farm  work  almost  as  soon  as  the  snow 
melts  in  the  spring.  The  land  is  then  harrowed  two  or  three  times 
with  a  spring-tooth  harrow.  The  potatoes  are  planted  as  soon  as  the 
weather  will  permit,  which  is  usually  about  the  10th  of  May,  with 
some  improved  type  of  planter.  They  are  always  planted  in  drills 
2  feet  10  inches  apart,  the  seed  being  1  foot  apart  in  the  driU.  Even 
with  the  most  thorough  preparation  of  the  land  the  yield  from 
machine-planted  fields  is  from  one-fourth  to  one-third  less  than  the 
same  field  planted  by  hand.  This  is  due  to  the  number  of  skips  caused 
by  the  failure  of  the  seed  to  sprout  for  one  reason  or  another.  How- 
ever, where  large  areas  are  planted  hand  work  ia  not  practicable. 
For  seed  the  potatoes  are  nearly  always  cut,  the  rate  of  seeding  being 
from  4  to  5  barrels  per  acre.  The  varieties  planted  vary  with  the 
section,  but  the  three  most  generally  grovoi  are  the  Green  Mountain, 
Red  Bliss,  and  Irish  Cobbler. 

Large  amoimts  of  high-grade  fertilizers  are  used,  the  applications 
ranging  from  1,200  to  1,500  poimds  per  acre.  Special  mixtures  of 
fertilizers  are  used,  4-6-10,**  6-7-10,  and  6-8-10  being  the  usual 
formulas.  The  entire  amount  is  applied  at  the  time  of  planting, 
although  experiments  have  shown  that  the  yield  can  be  increased  by 

oln  this  and  the  following  formulas  the  ingredients  are  given  in  the  order  N,  PjOg, 
and  K3O.  /^~^  1 
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applying  a  part  of  this  fertilizer  at  the  time  of  planting  and  the 
remainder  at  the  first  two  cultivations.  Home-mixed  fertiUzers 
are  never  used,  as  the  farmers  claim  that  they  have  not  the  time  to 
do  the  mixing  and  that  there  is  frequently  difficulty  in  securing  the 
ingredients. 

Very  little  account  is  taken  of  stable  manure  for  the  potato  crop. 
It  is  very  important  where  manure  is  used  that  it  be  applied  as  a  top 
dressing  to  the  grass  land  after *the  hay  crop  has  been  removed,  as  it 
is  almost  certain  to  produce  rot  if  used  directly  on  the  potato  land. 
If  the  land  becomes  too  weedy  before  the  potato  sprouts  appear 
above  ground  a  weeder  is  used.  As  soon  as  the  plant  breaks  through 
the  surface  the  double-shovel  plow  is  brought  into  use.  This  throws 
the  dirt  over  the  young  plants,  covering  them  to  a  depth  of  1  inch, 
thus  protecting  them  against  late  frosts  and  at  the  same  time  killing 
the  weeds.  After  this  the  crop  receives  three  or  four  cultivations  with 
a  walking  or  riding  cultivator,  and  immediately  following  such 
cultivations  the  land  is  gone  over  with  a  double-shovel  plow,  throw- 
ing the  soil  in  ridges  around  the  plants.'  Level  cultivation  has  been 
tried  with  success,  but  most  of  the  farmers  claim  that  diggers  will 
not  do  satisfactory  work  unless  the  potatoes  are  ridged. 

The  only  weed  that  gives  any  trouble  is  couch  grass.  In  dry 
seasons  this  weed  bothers  very  little,  but  in  wet  seasons  persistent 
and  judicious  cultivation  is  required  to  keep  it  down. 

As  is  the  case  in  most  .other  sections,  the  greatest  problem  that 
the  farmers  have  to  contend  with  in  growing  the  potato  is  the  blight, 
which,  unless  kept  in  check,  greatly  reduces  the  yield.  As  a  rule, 
however,  the  farmers  are  able  to  control  the  disease,  and  almost  all 
the  growers  spray  the  vines.  Bordeaux  mixture  is  used,  the  usual 
formula  being  5  pounds  of  lime  and  5  poimds  of  copper  sulphate  to 
50  gallons  of  water.  The  solution  is  put  on  with  a  power  sprayer 
which  covers  six  rows  at  a  time  and  is  applied  every  two  or  three 
weeks  until  the  tops  stop  growing.  About  50  gallons  is  required  for 
an  acre.  Some  of  the  smaller  farmers  still  use  the  barrel  spray  hauled 
by  horse  and  worked  by  manual  labor.  As  a  rule  the  Colorado 
beetle  does  not  give  much  trouble,  but  when  they  do  appear  they  are 
killed  by  mixing  2^  pounds  of  Paris  green  to  2  barrels  of  Bordeaux. 
Many  farmers  apply  the  Paris  green  in  powder  form  with  a  blower, 
but  the  method  first  mentioned  is  more  satisfactory  and  at  the  same 
time  saves  considerable  labor. 

The  harvesting  of  the  early  varieties  begins  as  soon  as  the  potatoes 
have  attained  a  marketable  size,  which  is  usually  about  the  20th  of 
August,  and  continues  with  the  later  varieties  through  September  and 
well  into  October.  All  the  digging  is  done  with  a  mechanical  digger 
drawn  by  two  or  three  horses.  TVith  this  machine  from  4  to  6  acres 
.can  be  dug  in  a  day  and  from  8  to  16  hands  are  required  to^ick  un. 
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The  cost  of  producing  a  barrel  of  potatoes  varies  from  55  to  75  cents. 
The  yield  of  course  depends  somewhat  on  the  soil,  .but  the  average 
is  probably  about  75  to  85  barrels  per  acre.  In  good  years,  however, 
100  to  125  barrels  is  not  an  uncommon  yield  on  the  better  farms, 
"while  150  and  160  barrels  are  frequently  reported. 

A  part  of  the  crop  is  sold  directly  from  the  field,  but  at  the  time  of 
harvesting  many  of  the  farmers  are  too  busy  to  haul  their  potatoes' 
to  market,  so  they  have  constructed  potato  cellars  in  which  the 
greater  part  of  the  late  crop  is  stored.  These  cellars  are  made  with 
cement  walls;  only  the  roof  is  above  ground  and  special  attention  is 
given  to  ventilation.  The  potatoes  may  be  kept  here  without  danger 
of  freezing  except  in  the  coldest  weather,  when  small  fires  are  built. 
Later  in  the  season,  when  the  fall  work  is  done,  the  potatoes  are 
carted  to  the  towns,  where  they  are  sold  to  buyers  who  ship  them 
directly  or  else  store  them  in  the  large  warehouses  with  which  each 
town  is  supplied.  Taken  together,  these  storehouses  hold  thousands 
of  bushels,  and  here  the  crop  is  held  and  distributed  whenever  and 
wherever  the  dealer  sees  fit.  Through  the  introduction  of  the  Eastman 
heater  car  it  has  become  possible -to  ship  potatoes  even  in  the  coldest 
weather  without  danger  of  freezing.  These  dealers  buy  only  the 
merchantable  tubers  which  are  sold  for  table  use  or  for  seed  purposes. 
The  former  comprise  by  far  the  larger  proportion  of  the  crop.  The 
price  ranges  from  $1  to  $2  a  barrel,  depending  on  the  quality  of  the 
crop  and  the  supply  in  other  sections. 

The  production  of  potatoes  for  seed  purposes  is  quite  an  important 
industry  in  some  sections  of  the  area,  and  each  year  a  number  of 
buyers  from  Virginia,  the  Carolinas,  New  Jersey,  Long  Island,  and 
other  potato-growing  sections  to  the  south  come  here  to  obtain  seed 
stock.  Many  of  the  farmers  grow  potatoes  with  this  end  in  view  and 
sell  direct  to  these  buyers.  In  many  cases  the  dealers  contract  with 
the  farmers  to  raise  a  certain  number  of  barrels  at  a  stated  price,  the 
dealers  often  furnishing  the  seed  for  the  crop  in  order  to  keep  it  pure. 
The  price  obtained  for  these  potatoes  is  about  the  same  as  for  table 
potatoes. 

All  the  unmerchantable  and,  in  times  when  the  market  price  is 
exceptionally  low,  many  of  the  merchantable  tubers  are  disposed  of 
at  the  starch  factories,  of  which  there  are  a  large  number  operating 
in  the  area.  The  average  capacity  of  a  factory  is  75,000  bushels 
during  the  usual  working  season,  which  is  from  the  middle  of  Sep- 
tember to  the  middle  of  November.  On  the  average,  200  bushels  of 
potatoes  make  a  ton  of  starch.  The  process  is  quite  simple.  The 
factories  are  located  on  a  clear  stream  of  water  and  consist  of  store- 
houses, a  building  with  steam  power  machinery  for  washing  and 
grating  the  potatoes,  and  a  building  for  drying.  The  potatoes  are 
washed  thoroughly,  then  grated,  the  pulp  falling  on  large  wire  sieves. 
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Clear  water  is  turned  on  and  washes  the  starch  out  of  the  pulp,  carry- 
mg  it  through  the  ^ve  into  a  large  vat.  When  the  vat  is  full  of 
water  holding  starch  in  solution,  it  is  allowed  to  stand  twenty-four 
hours,  when  the  starch  has  settled  to  the  bottom.  Only  a  portion  of 
the  starch  is  clear.  This  clear  starch  is  removed,  while  the  residue 
undergoes  a  second  washing.  After  two  or  three  washings  the  starch 
is  takffli  to  the  drying  house,  where  it  is  dried  by  means  of  steam  pipes. 
It  is  thea  barrded  and  sold  to  cotton  manufactories,  where  it  is  used 
in  the  manufacture  of  cotton  cloth.  The  average  price  paid  for  the 
potatoes  that  are  convertible  into  starch  is  40  to  50  cents  a  barrel. 

SOILS. 

During  the  Grlacial  epoch  all  of  Maine  was  covered  with  a  slowly 
moving  sheet  of  ice  of  great  thickness.  This  mass,  by  crushing  and 
grinding,  rounded  off  the  ridges  and  filled  in  the  valleys  with  trans- 
ported material.  As  the  ice  melted  it  left  an  unassorted  mass  of 
coarse  and  fine  material  over  the  entire  region.  The  lower  till,  or 
that  carried  beneath  the  ice,  remains  as  a  very  compact  grayish  silty 
layer  containing  many  rounded  stones  in  great  variety,  with  some 
coarse  gravel  and  shale  fragments.  Besting  upon  this  is  a  stratum 
which  was  carried  upon  and  within  the  ice  sheet,  and  this  is  known 
as  the  upper  till.  This  in  places  contains  a  large  nimiber  of  small, 
rounded  stones,  while  in  oUiers  it  is  comparatively  free  from  them. 
It  is  much  darker  in  color  and  more  friable  than  the  lower  till,  the 
difference  probably  having  been  brought  about  by  differences  in 
d^ree  of  oxidation  and  by  the  greater  amounts  of  organic  matter 
in  the  upper  till,  as  a  result  of  the  growth  and  decay  of  plants.  The 
depth  of  the  upper  till  varies  from  1  to  3  feet,  although  in  a  few  cases 
it  is  apparently  absent.  At  the  close  of  the  Glacial  epoch  the  land 
is  believed  to  have  subsided,  uid  the  climate  to  have  become 
warmer.  At  this  time  the  Aroostook  Valley  was  partly  filled  and 
swift  flowing  streams  laid  down  the  second  terraces.  Then  followed 
an  elevation  of  the  country  and  the  stream  continued  cutting  its 
channel  until  the  present  level  was  reached,  where  the  first  bottoms 
or  last  terraces  are  still  in  the  process  of  formation.  These  two  t^- 
rac€»  are  the  only  ones  that  show  along  the  Aroostook  River. 

The  soils  in  Aroostook  County  are  thus  of  glacial  origin,  b^ng  de- 
rived from  glacial  debris  as  originally  deposited  or  from  similar  mate- 
rial modified  to  some  extent  by  water  agencies.  Since  deposition 
these  soils  have  imdergone  some  very  important  changes  through  the 
influence  ot  weathering  and  as  a  result  of  the  growth  and  decay  of 
plants.  These  processes  have  in  most  cases  changed  the  surface  1  or 
2  feet  from  a  compact  gray  soil  to  a  friable  yellow  loam. 

Unlike  most  glacial  soils,  these  soils  give  evidence  of  having  been 
transported  but  a  short  distance  and  have  in  most  cases  been  derived 
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from  the  underlying  rock  or  from  a  similar  rock  a  short  distance  to  the 
north.  The  rock  from  which  the  most  of  these  soils  are  derived  is  the 
shaly  Aroostook  limestone.  This  rock  is  foimd  at  depths  ranging 
from  a  few  inches  to  25  or  30  feet,  the  average  being  from  2  to  6  feet, 
although  small  areas  of  outcrop  are  frequently  encouiitered.  There 
are,  however,  small  bodies  in  the  Aroostook  volcanic  area,  underlain 
by  other  rocks  of  which  small  outcrops  also  occur.  Such  rocks  are 
the  conglomerate  and  diabase  of  Mars  Hill,  the  Mapleton  conglom- 
erates, sandstones,  and  granites;  the  Chapman  sandstones;  the  tra- 
chytes of  Edmund  and  Hobart  Hill;  and  the  quartz-trachytes  of  the 
Quaggy  Joe  region.  Of  these  the  only  ones  that  have  influenced  the 
character  of  the  soil  to  any  noticeable  degree  are  the  sandstones  and 
conglomerate,  which,  where  they  are  near  the  surface,  not  only  change 
the  texture  but  also  the  color  of  the  overlying  material.  In  addition, 
there  is  a  small  area  in  Chapman  and  Mapleton  townships  underlain 
by  arenaceous  limestones,  a  belt  of  which  extends  nearly  north  and 
south  just  outside  and  to  the  west  of  the  area.  The  area  as  a  whole 
is  remarkably  free  from  large  glacial  bowlders,  although  occasfonally 
one  may  be  foimd  in  any  part  of  the  survey,  while  in  the  immediate 
vicinity  where  outcroppings  occur  bowlders  are  very  abundant. 

Twelve  distinct  soil  types  have  been  recognized  and  mapped  in 
the  area.  According  to  topography,  these  may  be  divided  into  two 
general  groups — those  derived  from  unmodified  drift,  or  upland  soils, 
and  those  derived  from  modified  drift,  or  lowland  soils.  Of  the  latter 
four  types  were  recognized.  The  other  and  the  most  important  group 
includes  all  the  other  soils.  When  classified  according  to  origin,  the 
soils  fall  into  three  groups — alluvial  soils,  including  those  which  are 
at  present  in  the  process  of  formation  and  those  formed  before  the 
river  had  cut  its  present  level;  glacial  soils,  representing  the  sheet  of 
unmodified  drift  which  covers  the  greater  part  of  the  area;  and,  finally, 
the  organic  soils,  which  have  resulted  from  the  accumulation  and  de- 
cay of  plants  and  trees.  In  most  cases  these  groups  have  been  sub- 
divided into  classes,  such  as  silts,  loams,  silt  loams,  and  sandy  loams, 
according  to  their  texture  as  determined  by  mechanical  analyses  of 
typical  samples.  These  classes  h^ve  further  been  divided  into  types 
and  grouped  in  series  where  the  similarity  in  origin,  color,  topography, 
and  agricultural  value  was  sufficient  to  warrant  such  a  grouping. 

Following  such  a  plan,  those  soils  derived  from  unmodified  glacial 
drift  have  been  separated  into  eight  distinct  types.  The  similarity 
in  four  of  these  types  was  sufficient  to  warrant  the  grouping  of  them 
in  the  Caribou  series.  These  are  the  Caribou  loam.  Caribou  stony 
loam.  Caribou  gravelly  loam,  and  Caribou  silt  loam.  The  other  four 
types — ^Easton  loam,  Mapleton  gravelly  loam,  Washburn  loam,  and 
Chapman  loam — were  placed  in  separate  series. 

Those  soils  derived  from  modified  glacial  drift  have  been  separated 
into  three  types  representing  the  Aroostook  series.    These  are  Aroos- 
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took  silt  loam,  Aroostook  sandy  loam,  and  Aroostook  loam.  Of  these 
the  Aroostook  silt  loam  is  the  most  important  type.  None  of  them, 
however,  cover  any  great  area. 

Under  the  organic  soils  there  is  one  type — ^Muck.  This  type  has 
resulted  from  the  decay  of  vegetable  matter  which  has  become  mixed 
¥ath  soil  washed  in  from  adjacent  slopes. 

The  larger  number  of  these  types  are  very  productive,  and  with  the 
exception  of  the  Caribou  stony  loam  and  Muck  areas  admit  of  the  use 
of  any  kind  of  labor-saving  machinery. 

The  following  table  gives  the  actual  and  relative  extent  of  each  of 
the  soil  types: 

Areas  of  different  aoils. 


Sofl. 

Acres. 

Percent. 

Boll. 

Acres. 

Percent. 

Otflboa  loam 

220,672 
66,206 
27,648 
10,176 
0,024 
6,504 
3,004 

66.1 
1&3 

ai 

3.0 
2.6 
L6 
LI 

3,328 

2,432 

060 

102 

64 

1.0 

Muck 

Aroostook  silt  loam 

Aroostook  auidy  loam 

Aroostook  loam 

Caribou  ailtloftm 

Baston  loam 

Total 

WaauDUTu  HWIIl 

330,200 

Otffbou  sraveUy  loam 

CARIBOU  LOAM. 


The  Caribou  loam,  to  an  average  depth  of  10  inches,  consists  of  a 
hazel-brown  silty  loam.  Beneath  this  is  a  yellow  silty  loam  of  about 
the  same  texture,  which  ranges  in  thickness  from  a  few  inches  to  2 
feet,  where  it  rests  on  the  gray  or  grayish-yellow  silty  loam  of  the 
lower  till.  In  places  this  lower  till  comes  within  a  few  inches  of  the 
surface,  in  which  case  the  yellow  stratum  is  lacking.  Small  rounded 
stones,  consisting  of  sandstone,  gneiss,  granite,  and  quartzite,  are 
found  in  both  the  soil  and  subsoil,  but  are  more  numerous  in  the 
latter.  In  many  eases,  especially  in  the  northern  part  of  the  area, 
these  stones  are  so  numerous  that  it  is  impossible  to  bore  to  depths 
greater  than  15  to  20  inches.  Along  many  of  the  stream  slopes  small 
stones  are  so  abundant  as  to  give  the  soil  the  appearance  of  a  gravelly 
loam,  although  the  texture  of  the  interstitial  material  is  little  differ- 
ent from  the  rest  of  the  type.  Almost  the  entire  type  is  underlain 
at  a  depth  ranging  from  a  few  inches  to  several  feet  by  a  calcareous 
shale,  many  small  fragments  of  which  are  distributed  throughout 
the  soil  and  subsoil.  These,  fragments  are  especially  numerous  in 
the  southern  part  of  the  area,  where  the  rock  as  a  rule  is  somewhat 
nearer  the  surface.  Small  outcropping  areas'  of  these  rocks  have 
been  designated  on  the  map  by  symbol.  In  virgin  forests  there  is 
usually  a  thin  layer  of  a  white  floury  silt  just  beneath  the  covering 
of  the  leaf  mold. 
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As  mapped  the  type  includes  many  small  depiessions  of  Eaatoa 
loam  and  Washburn  loam.  That  part  of  the  type  along  the  fllbpes 
of  the  northern  half  of  Mars  Hill  is  somewhat  darker  in  color  and  con- 
tains more  moisture.  A  freshly  plowed  field  of  Caribou  loam  presents 
a  mottled  appearance,  showing  white,  brown,  and  blai^k  area& 

As  a  rule  the  soil  is  friable,  free  from  laige  bowlders^  well  drained^ 
and  seldom  bakes,  thus  rendering  the  use  of  all  kinds  of  improved  farm 
machinery  both  easy  and  profitable. 

The  Caribou  loam  occurs  in  all  parts  of  the  area  as  praotioally  one 
continuous  body,  dissected  by  strips  and  small  areas  of  other  types. 
In  the  low  country  around  Mars  Hill  it  gives  way  to  the  Caribou  silt 
loam,  a  similar  soil  in  every  respect,  though  containing  about  10  per 
cent  more  silt.  The  townships  containing  the  greatest  proportion 
and  the  most  typical  bodies  of  the  type  are  Limestone,  Presque  Isle, 
Easton,  Fort  Fairfield,  and  Caribou. 

This  is  an  upland  type  occupying  the  swells  and  ridges  and  extend- 
ing down  the  stream  slopes  nearly  or  quite  to  the  streams.  Its  posi- 
tion insures  good  surface  drainage,  white  the  compactness  of  the 
Subsoil  aids  in  making  the  soil  retentive  of  moisture.  The  type 
withstands  long  dry  periods  to  a  remarkable  degree. 

The  Caribou  loam  is  glacial  in  origin,  having  been  derived  from 
unmodified  drift.  The  soil  gives  evidence  of  having  been  trans- 
ported but  a  short  distance  and  has  originated  from  the  underlying 
Aroostook  limestone.  The  upper  bright-yellow  layer  is  that  part 
borne  in  and  on  the  ice,  while  the  grayish  compact  material  was 
carried  beneath  the  ice. 

The  native  vegetation  consists  of  hardwoods,  as  maple,  ash,  yellbw 
birch,  and  beech,  with  a  scattering  growth  of  spruce  and  fir.  At  one 
time  white  pine  abounded  on  this  type,  but  this  has  long  sinoe 
disappeared. 

All  farm  crops  do  well  on  this  soil,  and  it  produces  by  far  the  greater 
part  of  the  potatoes  grown  in  the  area.  It  seems  especially  adapted 
to  potatoes,  and  to  grass  and  all  kinds  of  grain,  vegetaUes,  and 
fruits.  The  yield  of  potatoes  depends  on  the  variety  grown-  and  the 
attention  given  the  crop.  The  average  probably  runs  from  80  to  85 
barrels.  In  good  years,  however,  as  many  as  150  barreb  per  acre 
have  been  reported,  while  100  barrels  is  not  at  all  uncommon.  Hay 
yields  from  1  to  1^  tons,  oats  50  bushels,  wheat  25  to  30  bushels,  ttid 
barley  40  to  50  bushels  per  acre. 

Cultural  methods  do  not  differ  from  those  given  ot^r  soils.  The 
rotation  is  potatoes  one  or  two  years;  oats  one  year;  grass  one,  two, 
or  three  years.  If  this  rotation  were  shortened  and  more  stock  kept, 
the  soil  could  be  improved  and  the  fertilizer  bill  reduced.  The 
fertilizer  application  is  1,200  to  1,500  pounds  per  acre. 
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The  best  farms  m  the  area  are  located  on  the  Caribou  loam.  The 
greater  part  of  the  type  is  under  cultivation  and  the  remainder  is 
being  rapidly  cleared.  Timbered  areas  sell  for  $12  to  $16,  while  the 
cultivated  land  brings  from  $75  to  $100  an  acre  with  improvements, 
the  price  depending  somewhat  on  nearness  to  market. 

Average  results  of  mechanical  analyses  of  fine-earth  samples  of 
soil  and  stibsoil  are  given  in  the  following  table: 

Mechanical  analy$e9  of  Caribou  loam. 


Number. 


Descrip- 
tion. 


Fine 
graveL 


Cearae 
■and. 


Medium 


Fine 
sand. 


Veryflne 
sand. 


Slit. 


Clay. 


18688, 19009, 1S6U.. 
18689,19610,19612.. 


Sou 

SBbsoU.... 


Percent. 
3.0 
4.2 


Percent. 
&5 
8.9! 


Percent. 
4.1 


PereenL 
U.0 

lao 


Percent. 
10.0 
9.4 


Percent. 
SO.  9 
46.9 


Percent. 
16.5 
U.S 


CABIBOU  SILT  LOAM. 


The  Caribou  silt  loam  consists  of  10  inches  of  a  yellowish-brown  to 
hazel-brown  silt  loam,  underlain  by  a  brighter  yellow  giHy  loam  which 
may  continue  throughout  the  hmits  of  the  soil  profile  or  else  pass  into 
the  grayish  silty  loomdf  the  lower  till  in  the  lower  depths.  This  in 
turn  is  underlain  at  depths  rangii^  from  1  to  several  feet  by  a 
calcareous  shale.  M«aiy  small  shale  fragments  and  a  few  small  stones 
ftre  found  in  both  soil  and  Bnbeoil,  but  the  latter  are  much  less  abun- 
dant than  in  tiie  other  soils  of  the  area.  Unlike  the  condition  in 
the  other  soil  types,  nearly  all  of  the  stones  in  the  silt  loam  subsoil 
«re  fragments  of  Aroostook  timestone.  Similar  fr^ments  occur  in 
the  surface  soil,  but  there  are  ako  a  few  fragments  of  foreign  origin. 
The  type  is  so  similar  to  and  changes  into  the  Caribou  loam  so  gradu- 
^y  that  at  times  the  separation  of  these  types  becomes  very  difficult. 
The  Caribou  silt  loam,  however,  contains  fewer  stones  and  runs  a 
Uttle  higher  in  silt  oonient.  As  the  type  is  well  drained  and  contains 
GiHnparatively  few  stones,  it  is  «very  easily  cultivated. 

The  type  occurs  in  four  bodies,  ranging  in  size  from  one-fourth  to 
several  square  miles  in  extent,  in  the  townships  of  Easton,  Mars  Hill, 
Blaine,  and  Bridgewater.  The  largest  body  is  found  in  that  part  of 
the  valley  of  the  Prestile  Stream  and  its  branches  lying  between 
the  villages  of  Mars  Hill  and  Bridgewater  Center.  It  occurs  on 
ridges,  slopes,  and  as  jQat  areas.  The  elevation  as  a  whole  is  some- 
what leas  than  that  of  the  Caribou  loam. 

At  present  practically  all  of  the  type  k  under  cultivation.  The 
vii^gin-fonssts  consisted  of  such  hardwoods  as  beech,  yellow  birch,  and 
maple,  with  a  sprinkling  of  spruce  and  fir. 

Like  the  Caribou  loam,  this  soil  is  noted  for  the  yield  and  quality 
of  its  potatoes.  The  yields  range  from  75  to  85  barrek,  although 
in  exceptional  cases  as  high  as  140  barrels  per  acre  may  be  secured. 
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Orass;  grain,  fruit,  and  vegetables  do  well.  Hay  yields  from  1  to 
•1)  tons  and  oats  about  50  bushels.  The  cultural  methods  do  not 
differ  from  those  employed  on  other  types,  and  the  fertilizer  appUca- 
tion  is  about  1,200  to  1,500  pounds  to  the  acre. 

As  most  of  the  type  is  conveniently  located  as  to  markets,  the  land 
with  improvements  sells  on  the  average  for  about  $100  an  acre. 

The  following  table  gives  the  average  results  of  mechanical  analyses 
of  fine-earth  samples  of  the  soil  and  subsoil: 

Mechanical  analyses  of  Caribou  silt  loam. 


Number. 

Deeoriptlon. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

sut. 

Clay. 

10820,19619 

Soil 

Percent. 
2.8 
3.4 

Percent. 
6.7 
7.6 

Percent. 
2.7 
2.6 

Percent. 
6.8 
6.4 

Percent. 
8.6 
12.2 

Percent. 
52.4 
46.4 

Percent. 
20.9 

19321,19620. 

Subooll. 

2L8 

CARIBOn  STONY  LOAM. 

In  its  typical  development  the  Caribou  stony  loam  consists  of  8 
inches  of  a  yellowish-brown  silty  loam,  underlain  by  a  yellowish- 
gray  silty  loam  which  persists  throughout  the  limits  of  the  soil  pro- 
file or  until  the  underlying  rock  is  encountered.  That  part  of  the 
type  found  on  Mars  Hill  is  somewhat  more  gravelly  than  the  typical 
soU  and  has  a  reddish  cast.  Small  areas  of  a  sindlar  soil  were  also 
encountered  on  Hobart  Hill.  On  Green  Mountain  the  soil  consists 
of  a  shallow  mantle  of  the  yellow  till,  covered  by  a  deep  vegetable 
mold  and  underlain  by  quartz-trachyte.  As  mapped,  the  type 
includes  small  rock  outcrop  areas  of  conglomerates  and  diabase  on 
Mars  Hill,  andesite  on  Hobart  and  Edmund  hills,  and  of  quartz- 
trachyte  on  Quaggy  Joe  and  Green  Moimtain.  In  all  cases  the 
slopes  are  strewn  with  large  glacial  bowlders  of  granite,  gneiss, 
trachyte,  andesite,  and  conglomerates.  Because  of  the  large  num- 
ber of  glacial  bowlders,  the  shallowness  of  the  soil,  and  the  steep 
slopes,  the  type  is  rather  difficult  to  cultivate. 

The  Caribou  stony  loam  is  found  in  bodies  varying  in  size  from  a 
few  acres  to  1  square  mile  or  more,  and  is  confined  entirely  to  that 
part  of  the  survey  south  of  Presque  Isle  in  what  is  known  as  the 
Aroostook  volcanic  area.  The  largest  area,  2i  miles  long  by  1  mile 
wide,  is  just  east  of  Mars  Hill  village  and  comprises  the  greater  por- 
tion of  the  hill  of  that  name.  The  next  most  Important  area  occurs 
as  a  narrow  belt  along  the  range  of  moimtains,  of  which  Quaggy  Joe 
and  Green  Mountain  are  the  most  important  peaks.  This  body 
is  about  one-fourth  mile  wide  and  extends  in  a  nearly  north  and 
south  direction  for  3  miles.  In  addition  there  is  a  smaller  area  on 
Hobart  Hill  in  Chapman  and  Mapleton  townships  and  one  in  the 
western  part  of  Bridgewater.  All  other  areas  mapped  are  of  minor 
importance. 
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As  the  type,  without  exception,  occupies  high  ridges,  peaks,  and 
steep  slopes,  the  drainage  is  veiy  thorough  and  would  probably  be 
excessive  if  the  forest  growth  were  removed. 

The  Caribou  stony  loam  is  derived  from  glacial  till,  but  in  some 
cases  has  since  been  changed  by  the  decomposition  of  the  under- 
lying rock  or  by  accumulations  of  organic  matter.  The  character- 
istic forest  growth  consists  of  yellow  birch,  beech,  and  maple,  with  a 
sprinkling  of  spruce  and  fir. 

None  of  the  type  is  under  cultivation.  While  the  glacial  bowlders 
might  easily  be  removed  from  most  of  the  area,  yet  owing  to  the 
shallowness  of  the  soil  and  steepness  of  the  slopes,  it  is  best  that  they 
remain  in  forest  as  at  present  or  else  be  used  for  pasturage. 

The  value  of  the  Caribou  stony  loam  depends  almost  entirely  on 
the  timber  growth  and  ranges  from  $2  to  $8  an  acre. 

CARIBOU  GRAVBLLT  LOAM. 

The  soil  of  the  Caribou  gravelly  loam  consists  of  a  gravelly  loam 
containing  a  high  percentage  of  silt  and  varying  in  color  from  a  yel- 
lowish brown  to  a  dark-chocolate  brown,  being  much  darker  when 
wet  than  when  dry.  At  10  inches  this  grades  into  a  bright  yellow 
gravelly  loam  containing  somewhat  more  gravel  and  small  stones 
than  the  soil.  Underlying  this  at  a  depth  of  about  20  inches  there 
is  usually  a  dark-colored  coarse  gravel,  although  in  a  few  cases  there 
is  a  compact  yellowish-gray  gravelly  loam,  which  corresponds  to  the 
lower  tiU  of  the  Caribou  loam,  overlying  the  gravel.  Sectional  expo- 
sures show  this  dark  gravel  stratum  to  vary  in  depth  from  1  to  3  feet, 
beneath  which  are  several  distinct  though  somewhat  irregular  strata 
of  coarse  sand,  gravelly  sand,  and  medium  sand.  Both  soil  and 
subsoil  contain  from  40  to  50  per  cent  of  rounded  and  angular  glacial 
gravel  from  one-fourth  of  an  inch  to  4  inches  in  diameter. 

A  freshly  plowed  field  has  a  decidedly  mottled  appearance,  having 
small  patches  of  blackish  and  whitish  soil  mingled  with  the  various 
shades  of  brown  and  yellow  as  the  predominating  colors.  The  soil  is 
very  mellow,  and  although  there  are  many  small  stones  only  a  few 
are  large  enough  to  offer  any  resistance  to  the  plow  or  cultivator. 

The  Caribou  gravelly  loam  is  found  in  all  parts  of  the  area  in  bodies 
varying  in  size  from  1  acre  up  to  1  square  mile,  the  largest  occurring 
on  the  east  and  southwest  slopes  of  Mars  Hill.  Usually  the  type 
occurs  as  morainal  knolls  or  as  lai^er  bodies  in  which  the  morainal 
knolls  are  a  prominent  feature.  It  is,  however,  necessary  to  make 
some  exceptions  to  this  general  rule,  as  the  largest  body  mapped, 
namely,  the  area  at  the  east  foot  of  Mars  Hill,  is  conspicuously  devoid 
of  these  hummocks.  Frequently  small  areas  are  found  along  the 
streams,  but  the  type  is  of  more  general  occurrence  in  the  larger 
bodies  of  the  Caribou  loam.     Many  small  knolls  of  the  gravelly  loam 
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are  included  in  the  Caribou  loani;  as  they  are  too  small  to  be  mapped 
separately. 

On  account  of  the  loose,  porous  nature  of  the  soil  and  subsoil  one 
would  expect  the  crops  grown  to  suffer  from  drought,  but  although 
the  type  does  not  withstand  long  dry  periods  as  well  as  the  more 
retentive  soils  the  crops  are  seldom  injured  by  lack  of  moisture. 

The  Caribou  gravelly  loam  is  of  glacial  origin,  and  though  the 
underlying  gravel  shows  the  effect  of  swift-flowing  waters  the  surface 
soil  indicates  Uttle  if  any  such  effect,  with  the  possible  exception  that 
some  of  the  finer  material  was  carried  by  waters  from  the  melting  ice. 

Practically  all  of  the  type  is  imder  cultivation.  The  character- 
istic timber  growth  consists  of  beech,  birch,  and  mapk,  with  some 
scattered  spruce,  fir,  and  cedar.  All  these  have  replaced  the  white 
pine  with  which  this  country  was  once  forested. 

The  Caribou  gravelly  loam  is  well  suited  to  potatoes,  the  yield 
varying  from  70  to  90  barrels  per  acre.  Grass,  buckwheat,  and  oats 
do  fairly  well,  but  usually  show  the  effects  of  too  thorough  drainage. 
As  a  whole  the  type  is  better  suited  to  potatoes  than  to  any  other  crop. 
The  soil  requires  somewhat  larger  appUcations  of  fertilizers  than  the 
Caribou  loam  in  order  to  maintain  its  productivity.  like  all  other 
soils  of  a  porous  nature,  it  is  very  probable  that  the  Caribou  gravelly 
loam  would  be  greatly  benefited  by  heavy  applications  of  barnyard 
manure. 

The  value  of  this  type  is  dependent  on  the  nearness  to  market,  but 
as  a  rule  it  sells  for  $90  to  SlOO  an  acre  with  the  improvements. 

The  results  of  mechanical  analyses  of  typical  fin&*earth  samples  of 
soil  and  subsoil  are  given  in  the  following  table: 

Mechanical  analyses  of  Caribou  gravelly  loam. 


Number. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

sut. 

Clay. 

19615 

Soil 

Percent. 
7.5 

9.6 

Percent. 
11.5 

20.9 

Percent. 
4.4 

6.6 

Percent. 
8.3 

10.5 

Percent. 
8.4 

7.8 

Percent. 
43.1 

S9.4 

Percent. 
16.5 

19616 

SubaolL 

14.4 

Sample  No.  19615  oontained  52.1  per  cent  of  coarse  gravel,  and  No.  19616, 72.8  per  cent. 

MAPLETON  GRAVELLY  LOAM. 

• 

The  soil  of  the  Mapleton  gravelly  loam  is  a  rather  coarse  gravelly 
loam  12  inches  or  less  in  depth  and  containing  a  rather  high  percent- 
age of  silt.  When  wet  the  soil  is  a  very  dark  brown  with  a  reddish 
cast,  but  when  dry  it  becomes  a  purplish  color.  Below  12  inches  it 
is  a  reddish-yellow  gravelly  loam  of  uniform  texture  throughout  the 
soil  profile.  As  a  rule,  the  rock  is  encountered  anywhere  from  6  to  20 
inches  below  the  surface,  while  in  some  cases  small  outcrops  occur. 
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The  gravelly  material  in  both  soil  and  subsoil  consists  of  angular  and 
waterwom  fragments  of  sandstone  and  quartz. 

The  Mapleton  gravelly  loam  is  of  very  limited  extent.  Only  four 
bodies  were  mapped,  their  combined  area  being  less  than  one-half 
square  mile.  With  the  exception  of  one  small  body  in  Presque  Isle 
Township,  near  Spragueville,  all  the  type  is  confined  to  the  northeast 
comer  of  Mapleton  Township,  occurring  as  long,  narrow  ridges  on 
what  is  known  as  Creasy  Bidge.  These  ridges,  which  mark  places 
where  the  underlying  conglomerates  come  near  the  surface,  in  many 
instances  are  only  a  few  feet  wide.  As  it  was  impossible  to  show  the 
smaller  areas  on  the  map,  they  were  included  with  the  Caribou  loam. 
Since  the  type  occupies  ridges  and  slopes,  and  is  of  it  loose  texture, 
it  is  usually  well  drained.  Except  in  those  cases  where  the  rock  is 
exposed  or  else  covered  with  a  thin  layer  of  soil,  there  is  nothipg  to 
interfere  with  cultivation. 

The  Mapleton  gravelly  loam,  partly  glacial  and  partly  residual  in 
origin,  owes  its  present  characteristics  to  the  underlying  red  con- 
glomerates and  sandstones,  from  which  it  has  been  derived  through 
glacial  and  weathering  agencies.  It  is  undoubtedly  true  that  at  one 
time  some  of  these  areas  consisted  of  the  same  soil  as  the  Caribou 
loam,  but  through  the  decomposition  of  the  coarse  conglomerates, 
where  near  the  surface,  the  original  texture  and  color  of  the  soil  have 
imdergone  a  decided  change,  while,  as  a  result  of  the  breaking  down 
of  the  conglomerate  rock,  the  type  has  become  a  gravelly  loam. 

The  native  vegetation  consisted  principally  of  such  hardwoods  as 
beech,  birch,  and  maple.  At  present,  however,  all  the  type  is  cleared 
and  under  cultivation.  Potatoes,  grass,  and  grain  are  grown,  and 
where  the  soil  covering  is  not  too  shallow  very  good  yields  are  secured, 
although  perhaps  not  quite  equal  to  those  on  the  Caribou  loam. 
This  soil  seems  to  be  well  adapted  to  fruits,  and  especially  apples. 
The  fertilizer  applications  are  the  same  as  for  all  the  other  soils  in  the 
area. 

No  areas  made  up  exclusively  of  this  type  are  on  the  market.  Its 
value  is  largely  determined  by  the  value  of  surrounding  bodies  of  the 
Caribou  loam. 

Results  of  mechanical  analyses  of  fine-earth  samples  of  the  soil 
and  subsoil  are  given  in  the  following  table: 

Meikaniical  a7ialy§es  of  Mapleton  grtnelly  loam. 


Nnmber. 

Description. 

Fine 
greveL 

Coone 
sand. 

Hedlnm 
sand. 

Fine 
sand. 

V«ryflne 
sand. 

BBt 

Clay. 

19K5. 

SoU 

Per$ent, 
9.6 

n.2 

PtremU. 
25.0 
16.9 

PertenL 
8.2 
5.7 

Percent, 
12.9 
9.1 

Pereent. 
11.7 
12.6 

Percent. 
16.2 
13.4 

Percent. 
18.2 

n&M 

SabsoiU 

13.2 

No.  19635  contained  46.7  per  cent  of  coarse  grevel  and  No.  19626, 52.0  per  cent. 
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BA8TON  LOAM. 

The  Eastou  loam  consists  of  10  inches  of  ashy-gray  or  nearly  white 
silty  loam,  underlain  by  a  mottled  gray  and  yellow  silty  loam  or  silt 
loam  in  which  there  is  a  gradually  increasing  amount  of  yellow  soil 
imtil  at  36  inches  only  slight  mottlings  of  the  gray  material  are  dis- 
cernible. Very  frequently  a  layer  of  sticky  yellow  clay  is  encoimtered 
at  20  to  30  inches.  As  a  rule,  both  soil  and  subsoil  contain  a  large 
number  of  angular  glacial  bowlders  and  rock  fragments  up  to  1  foot  in 
diameter,  seldom  larger,  and  a  noticeable  quantity  of  fine  sandstone 
and  shale  gravel.  When  very  dry  the  surface  has  a  whitish  appear- 
ance and  a  floury  texture,  indicating  the  presence  of  a  large  proportion 
of  *'rock  flour,"  the  result  of  the  grinding  up  of  the  rocks  by  glacial 
action.  The  rock  and  shale  fragments  have  a  white  coating  which, 
in  the  newly  plowed  field,  increases  the  whitish  appearance  of  the  soil. 

In  its  natural  state  the  type  has  a  thin  coating  of  leaf  mold,  but 
under  cultivation  this  becomes  incorporated  with  the  white  soil  and 
in  a  short  while  all  traces  of  it  disappear.  On  accoimt  of  the  poor 
drainage  and  stiff  nature  of  the  type  it  is  a  rather  difficult  soil  to 
handle  imtil  artificially  drained. 

The  Easton  loam  occurs  in  bodies  of  varying  sizes,  from  a  fraction 
of  an  acre  up  to  three-fourths  of  a  square  mile  in  extent,  the  largest 
being  foimd  in  the  northern  part  of  the  area  in  the  townships  of 
Caribou,  Presque  Isle,  and  Limestone.  Only  a  few  areas  large 
enough  to  map  were  foimd  south  of  Easton  and  Presque  Isle  town- 
ships. The  type  occurs  as  flat  or  depressed  areas  in  larger  bodies  of 
Caribou  loam  and  presents  a  very  marked  contrast  to  the  dark-brown 
color  of  the  latter  type.  Not  infrequently  it  occurs  as  narrow  strips 
bordering  larger  areas  of  muck.  Because  of  its  position  the  soil  is 
inclined  to  be  poorly  drained  and  good  crops  can  not,  as  a  rule,  be 
grown  imtil  artificial  drainage  has  been  established. 

The  Easton  loam  is  of  glacial  origin  and  owes  its  strikingly  light 
color  either  to  a  less  advanced  stage  of  weathering  or  to  an  alteration 
of  the  upper  till.  It  is  possible  that  these  areas  may  have  been  cov- 
ered by  water  or  may  have  been  subject  to  wet  and  dry  stages,  con- 
ditions hindering  oxidation  by  preventing  aeration. 

The  characteristic  native  vegetation  consists  of  a  thick  growth  of 
small  tamarack,  spruce,  fir,  cedar,  poplar,  and  white  birch.  Where 
the  growth  is  not  too  thick  there  is  a  heavy  covering  of  moss  over  the 
soil.  Old  pine  stumps  are  frequently  encoimtered,  showing  that  this 
most  valuable  tree  at  one  time  grew  on  this  soil. 

When  properly  drained  fair  yields  of  potatoes  are  secured, 
although  nothing  like  the  yields  obtained  on  adjoining  areas  of  the 
Caribou  loam.  There  is  some  difficulty  in  securing  a  good  stand,  as 
the  soil  is  inclined  to  be  cold  and  wet,  conditions  which  prevent  or 
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hinder  the  sprouting  of  the  tubers.  Potatoes  produced  on  this  soil 
are  somewhat  inferior  in  quality,  as  there  is  a  tendency  toward  scab- 
biness.  Oats  and  grass  do  fairly  well,  although  the  latter  is  inclined 
to  winterkill. 

What  this  soil  needs  is  a  thorough  system  of  drainage.  This,  to- 
gether with  the  incorporation  of  oi^anic  matter  in  the  form  of  barn- 
yard manure,  would  improve  the  texture  of  the  soil  and  increase  the 
productivity.  The  fertilizer  application  is  about  the  same  as  that 
for  other  soils  of  the  area. 

The  agricultural  value  of  this  individual  soil  type  can  not  be  given, 
as  it  is  always  included  in  larger  areas  of  the  Caribou  loam  and  other 
types. 

Results  of  mechanical  analyses  of  fine-earth  samples  of  the  soil 
and  subsoil  are  given  in  the  following  table: 

Mechanical  analyseg  of  Eatton  loam. 


Number. 

Description. 

Fine 
greveL 

Coane 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

sut. 

Clay. 

looei 

SoQ 

Percent. 
6.0 
6.8 

Percent, 
0.6 
10.6 

Percent. 
4.0 
4.0 

Percent. 
11.8 
14.7 

Percent, 
0.0 
14.6 

Percent. 
40.8 
36.3 

Percent, 
10.4 

19822 

SubsoU. 

13.7 

CHAPMAN  LOAM. 


The  Chapman  loam  is  an  extremely  variable  soil,  and  no  general 
characteristics  of  texture  and  color  hold  for  the  entire  type.  For 
this  reason  it  is  necessary  to  consider  the  different  phases  separately. 
The  type  as  a  whole  has  a  ^ry  hummocky  surface,  the  hummocks 
being  4  or  5  feet  in  diameter  and  a  foot  or  two  above  the  iutervening 
depressions.  For  the  most  part  the  soil  of  these  himimocks  consists 
of  a  bright-yellow  to  brown,  rather  coarse  loam,  sometimes  gravelly, 
and  frequently  containing  pockets  of  fine  white  silt  or  medium-tex- 
tured dark-colored  sand.  At  or  about  12  inches  this  gives  place 
to  a  sticky  loam,  somewhat  lighter  in  color  and  containing  appreciable 
amounts  of  clay.  The  subsoil  becomes  heavier  with  depth,  imtil  at 
24  to  30  inches  it  grades  into  the  compact  silt  loam  or  silty  loam  of 
the  lower  till.  In  some  places  this  phase  grades  into  a  bright-yellow 
sQt  loam,  in  which  there  is  enough  clay  to  make  the  soil  decidedly 
sticky.  On  other  mounds  the  unweathered  white  or  light-gray  till 
is  found  at  the  surface;  while  in  still  other  cases  the  soil  may  consist 
of  a  light-gray  or  yellowish-gray  silty  loam  mottled  with  brown  iron 
stains.  This  phase  usually  contains  coniuderable  clay,  and  it  is 
because  of  this  characteristic  that  the  different  phases  of  the  type 
have  received  the  local  name  ''clayey  lands." 

In  the  hollows  the  type  may  consist  of  a  grayish  silt  loam,  similar 
to  the  lower  till,  covered  with  6  to  8  inches  of  vegetable  mold  or  muck, 
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or  it  may  be  merely  a  mass  of  rock,  while  as  a  rule  few  stoiies  are 
encountered  in  the  hummocks.  '  All  these  phases  were  frequently 
found  in  an  area  of  200  square  feet,  but  in  all  oases  they  were  under- 
lain by  the  grayish-white  silty  loam  or  silt  loam  of  the  lower  tilL 

The  type  as  maptped  includes  many  bodies  and  stripe  of  Muck, 
some  of  which  were  too  small  to  outline  ai^l  otthers  it  was  impossible 
to  locate  because  -of  the  dense  forest.  A  £eld  of  this  type  plowed  for 
the  first  time  ahoiws  the  varioiB  shades  of  yeUow,  white,  greenish- 
gray,  and  black,  and  usually  contains  some  smaill  angular  bowlders. 
When  the  stumps  and  stones  have  been  removed  the  soil  is  easily 
cultivated,  although  in  wet  iseasons  it  is  more  difficult  to  handle  thw 
the  Caribou  loam  because  of  its  sticky  nature. 

The  areas  ot  the  Qhajunan  loam  rai^  from  a  iew  acres  to  several 
square  miles  in  extent.  Th&y  are  found  in  «?7ery  township  included 
in  the  survey,  but  the  largest  occurs  in  the  northwest  comer  of 
Limestone,  and  also  another  large  body  in  tbe  northeast  comer  of  this 
same  township.  Both  of  these  are  termed  '* blueberry  bogs,"  from 
the  fact  that  they  support  a  growth  of  bhieberry  l)ushes.  Other 
large  bodies  are  found  in  the  eastern  part  of  Chapman,  the  south- 
eastern comer  of  Mapleton,  and  along  the  Easton-t'ort  Fairfield  Kbc. 
In  addition  to  these,  there  are  many  smaller  bodies  scattered  through- 
out the  area.  As  a  rule,  the  larger  bodies  of  the  type  occupy  a  low 
plain  country  at  the  source  of  several  streams  or  along  stream 
courses.  Some  of  tlie  amcdler  ^ireas,  howe^9>er,  have  a  more  sloping 
topography.  That  part  of  the  type  occurring  as  plains  is  inclined  to 
be  poorly  drained. 

The  Chapman  loam  is  of  glacial  origin,  but  its  original  character- 
istics have  been  changed  through  the  influence  of  several  agencies. 
The  hummoi^y  surface  has  probably  been  produced  in  three  ways: 
First,  by  the  upturning  of  trees,  leaving  mounds  of  dirt;  -second,  by 
burning  out  of  old  stumps,  leaving  depressions;  third,  by  heaving  of 
the  soil  through  the  action  of  frosts. 

The  neiive  forest  growth,  which  in  many  cases  is  still  standing,  con- 
sists of  ^ruce,  fir,  cedar,  tamarack,  white  birch,  poplar,  and  alder, 
with  a  sprinkling  of  other  hardwoods.  The  vegetation  on  those  areas 
known  as  '^ blueberry  bogs''  consists  of  blueberry  bushes,  alders, 
dwarf  cornel,  and  moss,  while  many  of  the  hummocks  are  haxe.  This 
difference  is  imdoubtedly  due  to  the  fact  that  every  year  or  two  the 
bogs  are  burned  ov^  to  inor^ise  the  jdeld  of  the  blueberries,  of  which 
thousands  of  bushels  «jre  sold  each  season. 

On  account  of  the  ccldj  wet  nature  of  the  soil  and  the  hummocky 
topography,  the  greater  part  of  the  type  is  still  uncultivated.  When 
once  cleared,  however,  the  better  drained  portions  produce  fair  yields 
of  grass  Mid  grain  but  are  not  so  well  suited  to  potatoes.  Other  areas 
will  require  artificial  drainage  betere  crops  can  be  successfully  grown. 
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The  Talue  of  the  type  dependa  on  the  timfaar  growth  aad  the  neaiv 
ness  to  market.  Where  the  growth  is  light  from  $6  to  SIO  an  acre  is 
the  usual  pim^  but  where'  there  is  &  good  stand  of  spiruce  and  fir  on 
areas  near  the  raikoad  ihe  vahie  may  run  as  high  as  S25'an  acre. 

Because  of  tiie  variability  of  the  type  no  samples  were  taken  for 
mechanical  analyses. 

ABOOSTOOK  BH/r  LOAM. 

The  Asoostook.  silt  loam  to  a  depth  of  about  10  inches  is  a  dark- 
bfown  friable  silt  loam.  Beneath  this  there  is  foimd  a  lighter  brown 
silt  loam,  slightly  mottled  with  gray  and  chocolate  brown,  which 
usually  becomes  sandier  as  the  depth  increases.  The  sandy  material 
is  underlain  at  3  to  5  feet  by  a  stratum  of  dark-colored  gravel.  When 
wety  the  surface  soil  has  a  very  dark  appearance,  but  the  dry  surface 
becomes  grayish.  The  soil  in  slight  depressions  is  a  heavy  silt  loam, 
underlain  by  a  mottled  gray  and  yellow  silt  loam,  the  proportion  of 
gray  color  increasing  with  depth  imtil  at  36  inches  the  color  becomes 
ne^diy  solid  gray,  slightly  mottled  with  brown.  In  the  higher  lying 
areas  and  near  the  river  the  soil  contains  a  greater  percentage  of  fine 
sand.  Pockets  and  thin  strata  of  fine  sand  are  not  infrequently 
found  in  the  subsoil,  while  small  mica  flakes  occur  in  both  soil  and 
subsoil. 

A  phase  which  occurs  to  a  limited  extent  along  Presque  Isle  Stream 
is  darker  in  color  and  has  a  slightly  higher  content  of  ^It  and  clay. 

The  soil  as  a  whole  being  very  mellow,  free  from  stones,  and, 
with  the  exception  of  the  phase  just  described,  well  drained,  presents 
no  obstacles  to  the  plow  or  cultivator. 

Excepting  a  small  area  of  a  few  acres  found  along  the  Prestile 
Stream  just  as  it  leaves  the  county  and  some  narrow  bodies  along  the 
Presque  Isle  Stream  just  west  of  the  village,  all  the  Aroostook  silt 
loam  mapped  occiu:a  along  the  Aroostook  River.  Narrow  strips  are 
foimd  on  one  or  both  sides  of  the  river  along  the  greater  part  of  its 
course  through  the  area,  but  there  are  frequent  breaks  where  high 
bluffs  rise  directly  from  the  stream  bed.  The  largest  bodies,  however, 
occupy  a  chain  of  islands  extending  from  a  point  in  the  river  directly 
north  of  Presque  Isle  to  a  point  about  H  miles  east  of  Crouaeville. 
The  smallest  of  these  covers  only  a  few  acres,  while  the  largest  com- 
prises nearly  one-half  square  mile.  These  islands  are  really  a  part  of 
the  first  bottoms  of  the  river,  but  have  been  separated  from  adjoining 
bodies  of  land  by  the  cutting  of  new  chaimels  in  times  of  high  wat^. 
At  all  other  times  the  water  moves  very  slowly  through  these  old 
channels. 

Without  exception  the  type  occupies  the  first  bottoms,  which  are 
from  8  to  10  feet  higher  than  the  river.    The  surface  is  flat  or  gently 
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undulating  and,  being  underlain  by  gravel,  the  drainage  is  as  a  rule 
good,  although  not  excessive. 

The  Aroostook  silt  loam  is  of  alluvial  origin  and  represents  the  most 
recent  flood  plains  of  the  streams  along  which  it  occurs.  The  type 
is  subject  to  overflow,  but  this  seldom  happens  except  during  the 
spring  freshets,  and  by  the  time  it  is  desirable  to  cultivate  the  land, 
the  waters  have  drained  away  suflSciently  and  do  not  retard  planting 
to  any  great  extent,  though  farm  work  may  be  delayed  a  few  days. 

That  phase  which  occurs  along  the  Presque  Isle  Stream  is,  however, 
very  poorly  drained  and,  unlike  the  rest  of  the  type,  owes  its  occur- 
rence to  artificial  rather  than  natural  means.  Across  the  Presque 
Isle  Stream  at  Presque  Isle  there  is  a  dam  which  has  been  in  existence 
many  years.  This  dam  backs  up  water  for  4  miles  and  it  is  along  the 
pond  thus  formed  that  this  phase  occurs.  During  high  water  the 
streams,  bearing  loads  of  fine  soil  in  suspension,  enter  this  pond  and 
encountering  the  quiet  waters  are  compelled  to  dispose  of  this  mate- 
rial. The  deposits  thus  formed  gradually  increase  in  thickness  until 
they  reach  a  point  just  above  the  normal  level  of  the  water.  In  times 
of  high  water,  however,  the  soil  is  overflowed. 

The  characteristic  Vegetation  of  this  phase  is  a  coarse  swamp  grass. 
It  is  very  doubtful  if  a  successful  system  of  artificial  drainage  could  be 
installed  under  present  conditions.  If,  however,  the  dam  should 
be  removed,  it  is  very  likely  that  these  areas  would  become  naturally 
well  drained.  On  all  other  parts  of  this  type  the  original  forest  growth 
was  ash  and  elm,  but  at  present  nearly  every  acre  is  under  cultivation. 

Because  of  the  annual  addition  of  fresh  soil  and  decayed  humus 
brought  down  by  the  spring  floods,  this  is  one  of  the  most  fertile  types 
of  soil  in  the  area.  Large  crops  of  potatoes  of  excellent  quality  are 
secured,  the  yield  not  infrequently  runnmg  more  than  100  barrels 
per  acre,  although  the  average  is  considerably  less  than  this,  and  the 
yield  and  quality  are,  as  a  rule,  somewhat  lower  than  on  the  Caribou 
loam.  It  is  especially  well  suited  to  grain  or  grass  and  any  other 
farm  crop  that  will  grow  in  this  section.  Oats  yield  from  40  to  60 
bushels  per  acre,  while  1  to  2  tons  of  hay  is  not  an  unusual  crop.  The 
fertilizer  application  is  about  the  same  as  for  the  other  types,  being 
from  1,200  to  1,500  pounds,  although  larger  increases  in  yield  result 
from  the  same  application  than  on  the  other  soils. 

At  present  none  of  the  type  is  on  the  market.  It  is  doubtful  if  any 
of  this  land  with  the  improvements  could  be  purchased  for  less  than 
$100  an  acre,  while  the  price  for  the  greater  part  of  it  would  run  some- 
what higher.  As  is  the  case  with  several  other  soils  of  limited  extent, 
no  farms  are  made  up  entirely  of  this  one  type,  so  it  is  a  difficult  matter 
to  get  at  the  actual  value. 

Average  results  of  mechanical  analyses  of  fine-earth  samples  of  the 
soil  and  subsoil  are  given  in  the  following  table: 
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Mechanical  analyses  of  Aroostook  sUt  loam. 


Number. 

Desoriptloa. 

Fine 
giftTel. 

Coane 
aand. 

Medlcun 

HUld. 

Fine 
sand. 

Very  fine 
sand. 

BUt. 

Clay. 

19003,19007 

Soil 

Percent. 

0.1 

.0 

PereetU. 

0.7 

.7 

Percent. 

0.4 

.8 

Percent. 
0.1 
8.7 

Percent. 
15.7 
13.8 

Percent. 
82.7 
63.7 

Percent. 
14.6 

19604,19008 

Sabeon 

14.4 

AROOSTOOK  LOAM. 


The  soil  of  the  Aroostook  loam  consists  of  a  dark-brown  or  some- 
times yellowish-brown  heavy  loam  8  to  10  inches  deep^  containing 
perceptible  amounts  of  medium  to  fine  sand  with  a  percentage  of 
clay  high  enough  to  give  the  soil  a  sticky  texture  in  wet  weather. 
For  the  first  10  inches  the  subsoil  is  a  mottled  gray  and  brown  silty 
loam  to  silt  loam.  At  about  20  inches  it  changes  to  a  mottled 
gray  and  brown  very  compact  silt  loam  in  which  the  gray  color 
predominates.  Owing  to  the  fact  that  the  type  contains  more  clay 
than  the  other  soils  in  the  area  it  has  received  the  name  "clayey 
land"  from  many  of  the  fanners.  Very  few  stones  occur  and  these 
are  small.  The  type  as  a  whole  is  easily  handled,  although  it  is 
somewhat  more  sticky  than  most  of  the  soils. 

Only  three  bodies  of  the  type  were  mapped  and  the  combined 
area  of  these  is  not  over  one-fourth  square  mile.  Many  bodies, 
however,  too  small  to  map  were  encountered.  All  of  the  t3rpe  is 
found  along  the  Aroostook  River,  and  those  areas  mapped  occur 
about  3  miles  northeast  of  Presque  Isle.  The  type  occupies  terraces 
and  indistinctly  developed  terraces  at  the  foot  of  slopes  bordering 
the  Aroostook  River  and  is  usually  well  drained,  although,  owing 
to  the  compact  nature  of  the  underlying  layer  of  silt,  it  is  somewhat 
more  retentive  than  the  other  river-bottom  soils. 

The  Aroostook  loam  belongs  to  the  group  derived  from  modified 
glacial  drift.  The  underlying  silt  was  laid  down  in  quiet  waters, 
but  the  surface  soil  has  been  influenced  to  some  extent  by  washings 
from  the  adjoining  slopes  of  the  Caribou  loam.  Though  all  the  type 
is  now  cleared  and  under  cultivation,  it  is  very  probable  that  at 
one  time  it  was  covered  with  a  thick  forest  of  spruce,  fir,  poplar, 
and  white  birch,  mixed  with  a  few  other  hardwoods.  Grain,  grass, 
and  potatoes  are  the  crops  grown,  and  while  all  do  well  it  is  generally 
acknowledged  that  this  soil  is  not  quite  as  well  suited  to  potatoes 
as  the  more  loamy  and  gravelly  soils.  Grass  yields  from  1  to  li 
tons  of  hay  and  oats  from  40  to  50  bushels  per  acre.  The  fertilizer 
practice  is  about  the  same  as  for  the  other  river  soils. 

On  account  of  the  small  extent  and  the  variability  of  the  type  no 
samples  were  taken  for  mechanical  analyses. 


AROOSTOOK  SANDY  LOAM. 


The  soil  of  the  Aroostook  sandy  loam  to  a  depth  of  6  to  12  inches 
consists  of  a  brown  or  yellowish-brown  medium  to  fine  sandy  loam 
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containing  a  perceptible  amount  of  silt.  The  suDsoil  to  a  depth  of 
36  inches  is  a  grayish-black  or  greenish-gray  medium  sand,  containing 
small  particles  of  quartz,  calcite,  and  mica,  but  consisting  principally 
of  dark-colored  shale,  slate,  and.  sandstone  fragments.  Pockets  of  a 
light-colored  silty  sand  are  of  frequent  occurrence  in  the  subsoil. 
At  about  36  inches  the  soil  as  a  rule  is  underlain  by  a  more  or  lees 
impervious  stratum  which  in  the  low-lying  areas  is  a  compact  yellow- 
ish-brown clay  or  sometimes  a  bluish-gray  silty  clay,  while  in  the 
more  elevated  portions  the  compact  silty  lower  till  is  often  found  at 
a  depth  of  less  than  36  inches.  On  the  upland  side  the  type  may 
grade  into  the  Caribou  loam,  the  line  of  demarcation  in  some  cases 
being  very  indistinct.  On  the  other  hand  a  steep  bluff  marks  the 
boundary  between  the  two  types.  Immediately  after  a  rain  the 
soil  has  a  very  dark  brown  appearance,  but  as  it  dries  the  surface 
becomes  lighter  in  color  and  approaches  more  nearly  a  yellow.  As 
is  usually  the  case  with  sandy  soils,  the  type  is  loose  and  friable  and 
therefore  easily  cultivated. 

The  Aroostook  sandy  loam  occurs  only  along  the  Aroostook  River 
and  almost  invariably  occupies  the  second  terraces,  although  in  one 
or  two  cases  it  is  found  on  what  is  apparently  a  first,  though  really  a 
second  terrace.  The  largest  bodies  of  this  type  are  found  a  few  miles 
northwest  of  Presque  Isle  and  across  the  river  from  Fort  Fairfield. 

As  a  rule,  the  type  occupies  comparatively  level  areas.  In  a  few 
of  the  smaller  bodies,  where  the  soil  occurs  as  long  narrow  ridges,  as 
is  the  case  near  Beans,  the  surface  is  slightly  rolling. 

Notwithstanding  the  structure  is  rather  loose  and  incoherent  and 
the  soil  is  underlain  by  a  stratum  of  sand,  it  retains  water  to  a  marked 
degree  and  cultivated  crops  seldom  suffer  from  drought  to  any  great 
extent.  This  can  probably  be  accounted  for,  in  a  measure  at  least, 
by  the  presence  within  3  feet  of  the  surface  of  the  compact  stratum 
which  retards  the  water  in  its  downward  course,  while  the  surface 
mulch  that  results  from  thorough  cultivation  prevents  rapid  evapora- 
tion. Such  crops  as  oats  and  grass,  however,  which  can  not  be  culti- 
vated, are  apt  to  suffer  to  some  extent  from  drought  during  dry 
seasons. 

The  Aroostook  sandy  loam  is  derived  from  modified  glacial  drift. 
The  terraces  which  this  type  forms  were  the  old  flood-plains  of  the 
Aroostook  Valley,  along  which  the  reworked  glacial  material  was 
deposited. 

Elm  and  ash  were  the  native  tree  growths.  At  present  practically 
all  of  the  type  is  under  cultivation,  and  like  all  other  soils  of  the  area 
it  is  devoted  to  the  production  of  potatoes,  oats,  and  grass.  The 
yield  of  potatoes  is  from  70  to  80  barrels.  Oats  and  grass  produce 
fair  yields,  but  the  soil  is  not  so  well  adapted  to  these  crops  as  the 
heavier  soils.    The  drainage  is  thorough  and  the  soil  warm  and  early 
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for  this  locality,  and  for  this  reason  it  would  probably  make  a  good 
trucking  soil.  At  present  nearly  all  the  vegetables  consumed  in  the 
area  are  shipped  from  Boston  and  other  southern  points.  As  most 
of  the  Aroostook  sandy  loam  lies  near  the  larger  towns,  it  would  seem 
to  oflFer  good  opportunities  for  the  production  of  market-garden  crops 
to  take  the  place  of  the  imported  products. 

From  1,200  to  1,500  pounds  of  commercial  fertilizer  is  the  usual 
application  on  this  type.  There  is  a  slight  tendency  toward  leachiness 
in  this  soil,  and  the  effects  of  this  fertilizer  are  not  as  lasting  as  on 
other  soils.  The  addition  of  organic  matter  m  some  form  would 
doubtless  prove  very  beneficial  to  the  type. 

Since  the  areas  are  small,  it  is  dijficult  to  estimate  the  individual 
value  of  the  soil  tjrpe.  When  included  with  other  soils  and  with  such 
improvements  as  fences  and  buildings  the  land  sells  for  $100  an  acre. 

Average  results  of  mechanical  analyses  of  fine-earth  samples  of  the 
soil  and  subsoil  are  given  in  the  following  table : 


Mechanical  analyses  of  Aroostook  sandy  loam. 

Number. 

Description. 

Fine 
gravel. 

1 
Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

Silt. 

Clay. 

19509,10001 

Soil 

Percent. 

0.6 

.6 

Percent. 
6.1 
10.8 

Percent. 
11.6 
20.7 

Percent. 
35.8 
48.0 

Percent. 
13.1 
0.8 

Percent. 
11.4 
6.1 

Percent. 
12.0 

1»00, 19802 

SubsoU 

3.7 

WASHBURN  LOAM. 


The  soil  of  the  Washburn  loam  is  a  very  dark  brown  or  black  silty 
loam  12  inches  deep.  The  subsoil  is  a  grayish-yellow  silty  loam, 
mottled  with  brown  and  yellow,  becoming  a  yellowish  sandy  clay  at 
or  near  36  inches.  In  a  wet  condition  the  soil  is  much  blacker  than 
when  dry.  In  general  the  dark  color  is  due  to  a  high  content  of 
oiganic  matter.  The  surface  is  strewn  with  granite,  gneiss,  and  sand- 
stone rocks,  varying  in  size  from  6  to  18  inches,  and  a  few  larger  glacial 
bowlders.  In  fact,  this  one  characteristic  distinguishes  it  from  the 
other  soils  of  the  area. 

Like  all  other  glaciated  soils  in  the  area,  the  type  contains  many 
small  shale  and  slate  fragments,  thus  giving  a  gravelly  eflFect  to  the 
soil,  the  gravel  as  a  rule  being  more  abundant  in  the  subsoil  than  in 
the  soil.  The  covering  of  soil  over  the  underlying  calcareous  shale  is 
deeper  than  in  the  case  of  the  Caribou  loam.  After  the  larger  bowl- 
ders have  been  removed  the  type  is  not  a  difficult  one  to  cultivate, 
although  the  poorly  drained  areas  are  not  so  easily  managed. 

The  Washburn  loam,  which  is  found  in  every  township,  is  of  more 
common  occurrence  in  the  southern  part  of  the  area  in  the  towns  of 
Easton,  Presque  Isle,  Mars  Hill,  Blaine,  and  Bridgewater,  where  it  is 
closely  associated  with  large  swamp  or  muck  areas.     There  are  no 
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large,  continuous  bodies,  but  it  is  found  as  narrow  strips  along  some 
of  the  smaller  streams  and  branches  and  in  the  hollows  through 
which  the  drainage  waters  flow  as  small,  isolated  depressions  and 
as  narrow  areas  bordering  bodies  of  Muck.  In  the  last  case  the  areas 
mark  what  was  at  one  time  Muck,  but  after  the  removal  of  the  forest 
growth  the  soil  dried  out  suflBciently  to  make  cultivation  possible. 
As  cultivation  continued  the  amount  of  organic  matter  gradually 
decreased,  while  there  was  a  proportionate  increase  in  the  amount  of 
earthy  material,  resulting  in  a  gradual  change  from  Muck  to  Washburn 
loam.  In  every  case  the  type  is  f oimd  in  those  places  where  the  con- 
ditions were  favorable  to  heavy  accumulations  of  humus,  which  gives 
the  type  its  chief  characteristic.  In  position  and  origin,  as  well  as  in 
texture,  the  type  is  intermediate  between  the  Caribou  loam  and 
Muck,  and  to  a  certain' extent  has  the  characteristics  of  each. 

As  a  rule,  the  type  is  fairly  well  drained,  although  the  drainage  is 
not  as  thorough  as  in  the  case  of  the  Caribou  loam,  and  in  a  few  places 
artificial  drainage  would  undoubtedly  prove  very  beneficial. 

The  Washburn  loam  is  of  glacial  origin,  but  the  true  character- 
istics of  the  glacial  material  have  been  marked  to  a  large  extent  by 
the  accumulation  of  organic  matter  and  by  the  washing  in  of  the  soils 
from  the  surrounding  areas. 

The  native  vegetation  of  the  type  is  what  is  locally  known  as 
''black  growth^'  and  consists  of  a  dense  forest  of  spruce,  fir,  cedar, 
and  tamarack,  with  a  few  beech,  birch,  poplar,  and  white  birch. 

The  Washburn  loam  is  especially  adapted  to  the  production  of 
grass,  of  which  large  yields  are  obtained.  Oats  and  buckwheat  also 
do  well.  Large  yields  of  potatoes  are  secured,  but  in  quality  they  are 
inferior  and  usually  scabby,  so  it  is  not  advisable  to  grow  them  on  this 
soil.  Hay  yields  from  1^  to  2  tons,  oats  40  to  50  bushels,  and  pota- 
toes 70  to  90  barrels  per  acre. 

The  fertilizer  appUcation  is  about  the  same  as  for  other  types  of  the 
area.     At  present  there  is  no  need  for  the  addition  of  organic  matter. 

The  type  as  a  rule  is  not  much  in  demand  for  general  farm  pur- 
poses, and  where  $10  to  $12  an  acre  is  paid  for  uncleared  hardwood 
soils  this  type  brings  only  $2  to  $5,  the  value  depending  largely  on  the 
timber  growth. 

The  results  of  mechanical  analyses  of  fine-earth  samples  of  soil  and 
subsoil  are  given  in  the  following  table: 

Mechanical  analyses  of  Washbttm  loam. 


Number. 


19627. 
19628. 


Description.     g^'^"« 


SoU 

Subsoil. 


Percent. 
'  1.4 

3.2 


'I 


Coarse    ,  Medium        Fine       Very  fine 
sand.     !    sand.         sand.         sand. 


Percent. 
6.5 
7.2 


snt. 


Clay. 


Percent. 
3.4 
4.4 


Percent. 
11.7 
21.1 


Percent. 
ia4 
19.7 


Per  cent.  ',  Per  cent. 
50.3  16.8 


4ai 


12.9 
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MUCK. 


The  Muck  consists  of  black,  thoroughly  decomposed  vegetable 
matter,  mixed  with  soil  that  has  washed  in  from  adjacent  uplands 
and  ranging  in  depth  from  8  inches  to  3  feet  or  more.  The  subsoil 
is  quite  variable,  depending  somewhat  on  the  position  in  which 
the  type  occurs.  Along  some  of  the  smaller  streams,  and  where 
the  covering  of  muck  is  shallow,  it  consists  of  a  grayish  silty  material 
resembling  the  lower  till,  while  in  other  cases  the  top  soil  may  be 
underlain  by  a  very  stony  loam,  so  stony  in  fact  that  it  is  seldom 
possible  to  bore  into  it  with  the  soil  auger.  The  larger  flat  areas 
may  have  either  one  of  these  subsoils,  or,  as  is  more  often  the  case, 
they  may  be  underlain  by  a  bluish  clay.  When  properly  drained 
the  type  is  easily  cultivated. 

The  Muck  is  foimd  in  bodies  ranging  in  size  from  a  few  acres  to  1 
square  mile  or  more.  It  occurs  as  strips  of  varying  width  along 
nearly  all  the  streams,  except  the  Aroostook  River,  and  from  all  of 
the  larger  bodies  narrow  projections  extend  into  the  adjacent  upland, 
indicating  the  source  of  a  small  brancli  which  may  be  dry  the  greater 
portion  of  the  year.  In  addition  to  this  there  are  many  large  flat 
areas  in  which  several  streams  have  their  sources  and  others  where 
several  small  streams  unite. 

The  type  is  of  very  common  occurrence  throughout  all  of  the 
townships  in  the  area,  but  the  largest  and  most  numerous  bodies  are 
found  in  Easton,  Mars  Hill,  Blaine,  Bridgewater,  and  the  southern 
part  of  Presque  Isle,  while  Caribou,  limestone.  Fort  Fairfield, 
and  the  northern  half  of  Presque  Isle  have  the  least.  The  type  as 
a  whole  is  low  and  level,  and  during  a  part  of  the  year,  at  least,  is 
covered  with  water.  Streams  flowing  through  it  have  no  well- 
defined  channels,  and  during  high  water  spread  out  over  the  adjoining 
Muck  areas. 

The  subsoil  of  the  Muck  is  of  glacial  origin  and  consists  of  both 
modified  and  unmodified  drift.  The  soil,  however,  is  of  more  recent 
formation,  and  where  it  occurs  along  streams  and  in  the  smaller 
depressions  is  the  result  of  decaying  vegetable  matter  which  has 
become  mixed  to  a  greater  or  less  extent  with  soils  washed  in  from 
adjacent  uplands.  Many  of  the  large,  flat  areas  probably  repre- 
sent old  lake  basins,  filled  with  organic  remains  and  soil  wash. 
This  same  process  is  gradually  extinguishing  many  of  the  existing 
lakes,  and,  as  the  water  is  usually  very  shallow,  the  encroachment  is 
relatively  rapid.  The  vegetation  on  these  newly  formed  muck  areas 
along  the  lakes  consists  of  a  coarse  swamp  grass,  pitcher  plants, 
and  a  few  tamarack  trees.  All  other  areas  are  covered  with  an  almost 
impenetrable  growth  of  cedar,  spruce,  tamarack,  and  fir. 

On  accoimt  of  its  poorly  drained  condition  and  the  difficulty 
encountered  in  clearing  the  type  comparatively  little  of  it4sund«r 
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cultivation,  although  the  farmers  are  making  clearings  of  narrow 
strips  on  the  outer  edges  from  time  to  time.  In  addition  to  the 
thick  growth  of  evergreen  the  ground  is  usually  covered  to  a  depth 
of  2  or  3  feet  with  old  cedar  bogs  buried  imder  decaying  oi^anic 
matter  and  overgrown  with  moss.  When  the  trees  are  cut,  the 
rubbish  removed,  and  the  muck  exposed  to  the  sun  many  of  the 
areas  dry  sufficiently  to  permit  cultivation  without  drainage  and  pro- 
duce excellent  hay.  Many  areas,  however,  lie  so  low  that  the  land  can 
never  be  used  for  agricultural  purposes  until  artificial  drainage 
has  been  established.  Most  of  these  areas  are  so  situated  as  to 
make  the  drainage  problem  a  rather  simple  one,  as  there  would  be 
little  difficulty  in  finding  an  outlet  for  the  water. 

The  yield  of  grass,  to  which  crop  the  soil  is  especially  adapted, 
b  from  1  to  2  tqiis  of  hay  per  acre,  and  the  quality  excellent.  It  is 
very  probable  that  celery  would  do  well,  and  it  is  advised  that  experi- 
ments be  made  along  this  line,  as  excellent  results  have  been  obtained 
from  growing  celery  on  similar  soils  in  other  parts  of  the  United 
States.  The  type  is  not  suited  to  potatoes,  as  they  are  almost 
certain  to  be  scabby  and  of  inferior  quality. 

None  of  these  lands  are  sold  for  agricultural  purposes.  The 
price  they  bring  depends  entirely  on  the  timber  growth  and  ranges 
from  S2  to  as  high  as  $25  an  acre,  the  latter  price  applying  where 
there  is  a  good  stand  of  pulp  woods  near  the  market. 

SUMMARY. 

The  Caribou  area  is  situated  in  the  eastern  part  of  Aroostook 
County  and  extends  north  and  south  along  the  New  Bnmswick  line 
for  a  distance  of  40  miles.  Its  greatest  width  east  and  west  is  15 
miles.     The  total  area  is  530  square  miles,  or  339,200  acres. 

The  three  largest  towns  in  the  county  are  Caribou,  Presque  Isle, 
and  Fort  Fairfield.  Other  important  and  growing  towns  are  Mars 
Hill,  Blaine,  Robinson,  Bridgewater  Center,  and  Westfield. 

The  surface  of  the  area  is  neither  level  nor  hilly,  though  there  are 
some  high  hills.  There  are  many  ridges  and  swells,  and  along  the 
Aroostook  River  there  are  two  distinct  terraces.  With  the  exception 
of  the  southeastern  comer,  all  of  the  area  is  drained  by  the  Aroostook 
River  and  its  branches.  The  small  streams  furnish  fine  water  power, 
which  in  many  cases  has  been  developed. 

The  transportation  facilities  are  very  good.  Besides  the  main  line 
of  the  Bangor  and  Aroostook,  there  are  branch  railroads  extending 
to  Limestone  and  Fort  Fairfield  and  a  line  of  the  Canadian  Pacific 
following  the  river  to  Presque  Isle.  No  point  in  the  area  is  more 
than  10  miles  distant  from  the  railroad. 

The  winters  are  long  and  cold,  while  the  summers  are  comparatively 
short  and  hot.     Frosts  have  occurred  every  month  in  the  year,  but 
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are  rare  in  July.  Li^t  frosts  frequently  occur  in  June  and  August. 
The  rainfall  is  distributed  throughout  the  year.  Snow  falls  before 
the  ground  freezes  and  remains  throughout  the  winter.  As  there  is 
no  frost  in  the  ground  and  as  the  waters  drain  off  rapidly,  the  land 
can  be  worked  almost  as  soon  as  the  snow  melts. 

The  first  settlement  was  made  at  Fort  Fairfield  in  1816  by  pioneers 
from  New  Brunswick.  Later  on  Dutch,  English,  Irish,  Swedish,  and 
French  inmiigrants  came  into  the  county  through  the  Provinces  and 
settled  at  Caribou,  Presque  Isle,  and  New  Sweden.  After  the  con- 
struction of  the  "military  road"  in  1830,  settlers  began  coming  in 
from  the  southern  part  of  the  State.  The  first  settlers  grew  some 
hay,  oats,  wheat,  buckwheat,  and  a  few  potatoes  for  home  consump- 
tion, but  depended  principally  on  forest  products. 

Introduction  of  starch  manufacture  in  1874  resulted  in  increased 
attention  being  given  to  the  potato  crop,  and  some  potatoes  were 
shipped  over  the  Canadian  Pacific.  Not  until  the  opening  of  the 
Bangor  and  Aroostook  road  in  1894  did  potato  growing  begin  in 
earnest.  From  that  time  grain  and  beef  production  and  dairying 
declined  and  potato  production  became  the  leading  industry.  In  1908 
the  estimated  crop  of  Aroostook  County  was  16,000,000  bushels. 
The  greater  proportion  of  this  immense  output  is  used  for  the  table 
and  for  seed.  The  inferior  tubers  are  sold  to  starch  factories.  The 
leading  varieties  grown  are  Irish  Cobbler,  Green  Mountain,  and  Bliss 
Red.  Large  quantities  of  hay  are  shipped  to  Boston.  These  are 
the  only  money  crops.  Not  enough  grain  is  produced  in  the  area  to 
supply  the  home  demand. 

Potatoes,  grass,  and  ^ain  are  grown  on  all  the  soil  types.  No 
single  system  of  rotation  is  adhered  to  closely,  but  the  general  plan 
is  a  three-course  rotation  embracing  four  to  six  years,  made  up  as 
follows:  Potatoes  one  or  two  years,  grain  one  year,  grass  one,  two,  or 
three  years. 

The  price  of  ridge  land  with  improvements  and  cleared  of  hardwood 
is  about  SlOO  an  acre.  Land  is  rented  to  share  tenants  for  one-half 
the  crop  and  to  cash  tenants  for  $10  to  S25  an  acre.  About  91  per 
cent  of  the  farms  are  operated  by  owners.  The  rented  lands  are 
about  evenly  divided  between  share  and  cash  tenants. 

Exclusive  of  Muck,  eleven  soil  types  have  been  mapped  in  the  area. 
These  vary  in  texture  from  sand  to  heavy  silt  loams,  but  the  greater 
proportion  of  the  area  is  made  up  of  a  friable  silty  loam.  The  ab- 
sence of  large  facial  bowlders  makes  the  use  of  farm  machinery  prac- 
ticable. 

The  topography  of  the  Caribou  loam  is  rolling  and  the  type  is  well 
drained.  It  withstands  long  dry  periods  to  a  remarkable  degree.  It 
is  suited  to  all  farm  crops,  especially  to  potatoes. 
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The  Caribou  silt  loam  is  similar  in  many  respects  to  the  Caribou 
loam  and  is  adapted  to  the  same  crops.  It  contains  a  somewhat 
higher  percentage  of  silt. 

The  Caribou  gravelly  loam  occurs  as  piles  of  morainal  material  in 
strips  along  streams  and  in  one  case  as  a  large  and  comparatively 
level  area.     The  type  is  well  drained  and  produces  excellent  potatoes, 
but  is  not  quite  so  well  suited  to  grass  and  grain. 

The  Caribou  stony  loam  contains  many  large  bowlders  and  is 
marked  by  small  areas  of  rock  outcrop.  None  of  the  type  is  culti- 
vated. It  is  better  that  it  remain  in  forest,  although  some  areas 
would  probably  aflford  good  pasturage. 

The  Chapman  loam,  as  a  rule,  occupies  low,  plain  country  and  is 
inclined  to  be  cold  and  poorly  drained.  This  type  is  poorly  adapted  to 
the  production  of  potatoes,  but  on  the  better-drained  areas  grass  and 
grain  do  well. 

The  Easton  loam  occurs  in  depressions  and  as  narrow  strips  along 
swamp  areas.  It  is  not,  as  a  rule,  well  drained,  and  while  grass  and 
grain  do  well  the  type  is  not  suited  to  potatoes. 

The  Washburn  loam  is  found  in  depressions  and  along  stream 
slopes.  This  type  produces  large  crops  of  grass  and  oats,  but  the 
potatoes  are  inclined  to  be  scabby. 

The  Mapleton  gravelly  loam  is  of  very  limited  extent.  It  is  well 
drained,  and  where  the  rock  is  not  too  near  the  surface  fair  crops  of 
grass,  grain,  and  potatoes  are  produced.  The  type  is  well  suited  to 
apples. 

The  Aroostook  silt  loam  is  the  most  extensive  of  the  river  soils,  and 
though  of  level  topography  and  subject  to  overflow  during  the  spring 
freshets  is  well  drained.  This  is  an  excellent  grass  and  grain  soil,  and 
potatoes  do  fairly  well. 

The  Aroostook  sandy  loam  is  found  on  the  second  terraces  and  is 
well  drained.  Potatoes  do  well,  but  the  yields  of  grass  and  grain  are 
not  quite  equal  to  those  of  the  heavier  soils.  Vegetables  should  do 
well  on  this  type. 

The  Aroostook  loam  is  of  very  limited  extent.  It  is  well  drained 
and  suited  to  general  farm  purposes. 

Muck  represents  large  accumulations  of  vegetable  matter  mixed 
with  soil.  Where  drained,  good  crops  of  grass  are  secured.  Celery 
should  do  well  on  this  type. 

The  farmers  are  in  general  very  prosperous.  They  have  substan- 
tial dwellings,  warm  bams,  and  good  horses.  As  a  rule  they  practice 
up-to-date  methods  of  farming.  They  could,  however,  improve  their 
land  and  decrease  their  fertilizer  bills  by  keeping  more  live  stock  and 
by  following  a  three-year  rotation  of  potatoes,  grain,  and  clover. 
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By  M.  EARL  CARRa  and  GEORGE  A.  CRABB,  Assisted  by  P.  O.  WOOD 
and  H.  O.  TIFFANY,  of  the  New  York  Sute  College  of  Agriculture,  with  a 
chapter  on  Orchard  Soils  by  HENRY  J.  WILDER,  and  one  on  Drainage  by 
E.  O.  FIPPIN. 

DESORXPriON  OF  THE  AREA. 

Livingston  County  lies  in  the  west-central  part  of  the  State,  mid- 
way between  the  Pennsylvania  border  and  Lake  Ontario.     The  total 


Fio.  2^— Sketch  map  showing  location  of  the  Llyingston  County  area,  New  York. 

area  of  its  land  surface  is  402,560  acres,  or  629  square  miles.     It  has 
a  water  surface  of  some  8.6  square  miles. 

The  coimty  is  bounded  on  the  north  by  Monroe  County,  on  the 
east  by  Ontario  County,  on  the  south  by  Steuben  and  Allegany  coun- 

oThe  author  wishes  to  acknowledge  his  indebtedness  to  Prof.  H.  L.  Fairchild, 
University  of  Rochester,  for  information  in  regard  to  Pleistocene  geology  and  the 
origin  of  soil-forming  material,  and  to  Prof.  Samuel  Fraser,  Geneseo,  N.  Y.,  for  other 
valuable  information  fiimished.  Historical  facts  are  from  various  histories  of  Liv- 
ingston County. 
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ties,  and  on  the  west  by  Wyoming  and  Genesee  counties.  The  county 
is  in  general  a  rectangle,  though  none  of  the  four  sides  have  right 
lines. 

The  range  in  elevation  in  the  county  is  considerable,  amounting  to 
1,740  feet,  the  highest  point  (2,260  feet  above  sea  level)  being  located 
in  the  northeastern  comer  of  Springwater  Township.  The  lowest 
point  (520  feet  above  mean  sea  level)  is  along  the  Genesee  River,  be- 
tween Caledonia  Township  of  Livingston  County  and  Rush  Township 
of  Monroe  County.  The  whole  southern  portion  of  the  county  con- 
sists of  high  rounded  hills  separated  by  narrow  valleys.  It  is  in  this 
section  that  the  highest  points  are  found.  From  this  high  hill  coun- 
try there  is  a  gradual  slope  to  the  north  to  a  comparatively  low  coun- 
try characterized  by  rounded  hills  of  the  drumlin  type,  whose  mean 
elevation  above  sea  level  is  from  600  to  1,000  feet.  There  is  no  level 
land,  except  the  floor  of  the  Great  Valley  of  the  lower  Canaseraga 
Creek  and  Genesee  River. 

The  whole  of  the  county  except  the  extreme  northern  portion  was 
greatly  carved  by  preglacial  stream  erosion,  and  there  has  been  con- 
siderable erosion  subsequent  to  glacial  times,  particularly  along  the 
Genesee  River  between  Portage  and  Mount  Morris.  At  Mount  Morris 
the  river  emerges  from  the  hills  and  flows  northward  in  an  old  pre- 
glacial valley.  Along  this  upper  portion  or  canyon  section  of  the 
course  of  the  river  there  are  steep  and  vertical  cliffs,  varying  in 
height  to  a  maximum  of  about  600  feet.  Waterfalls  and  rapids  are 
conspicuoys  along  this  portion  of  the  river  in  contrast  to  the  low 
gradient  and  slack  waters  farther  down  its  course.  In  the  three  falls 
at  Portage  the  level  of  the  river  changes  something  like  250  feet, 
nearly  half  of  which  is  in  one  fall. 

Two  of  the  narrow  valleys  in  the  high  hill  country  are  now  in  part 
occupied  by  ** finger"  lakes — Hemlock  Lake,  on  the  eastern  edge  of 
Conesus  Township,  and  Conesus  Lake,  a  few  miles  to  the  west  on  the 
western  edge  of  Conesus  and  Livonia  townships.  The  slope  on  the 
Livingston  County  side  of  Hemlock  Lake  is  especially  steep,  rising 
from  896  feet,  the  level  of  the  lake,  to  1,900  feet  at  the  edge  of  the 
flat  top  of  Marrowback  Hill,  or  1,004  feet  in  less  than  three-fourths  of 
a  mile  horizontal  distance.  Conesus  Lake  occupies  a  slightly  wider 
valley  and  is  bordered  by  hills  of  considerably  less  slope  and  altitude. 
At  the  heads  of  these  two  lakes  there  are  low,  rather  flat  valleys  or 
fillings,  that  of  Hemlock  Lake  opening  out  to  the  south  to  the  Cohoc- 
ton  Valley  in  Steuben  County  and  furnishing  an  entrance  for  the  Erie 
Railroad,  which  traverses  that  part  of  the  county,  and  that  at  the 
head  of  Conesus  Lake  extending  south  and  then  southwest,  opening 
into  the  Great  Valley  at  Groveland  Station. 

Probably  the  most  conspicuous  and  marked  physiographic  feature 
of  the  county,  aside  from  the  gorge  of  the  Genesee  River  and  the 
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Portage  Falls,  is  what  is  popularly  known  as  the  Genesee  Valley, 
This  is  not  the  Genesee  Valley  proper,  but  a  preglacial  valley  which 
has  been  appropriated  by  the  Genesee  River  northward  from  where  it 
breaks  out  from  the  upland  through  the  *'High  Banks"  near  Moimt 
Morris.  The  head  of  this  valley  is  at  Dansville,  some  15  miles  from 
where  the  Grenesee  River  enters  it,  and  is  occupied  by  the  Canaseraga 
Creek,  a  tributary  of  the  Genesee.  From  its  head  this  valley  extends 
northwestward  to  Mount  Morris,  thence  north  and  northeast,  and 
leaves  the  county  at  a  point  almost  due  north  of  its  head.  Its  general 
shape  is  that  of  an  Indian  bow  or  an  arc  of  a  circle  of  great  radius. 
Its  length  in  Livingston  County  is  about  35  miles  and  it  has  an  average 
•  width  of  about  2  miles.  The  floor  of  the  valley  is  practically  level, 
there  being  no  changes  of  more  than  a  few  feet  in  any  cross  section, 
except  for  some  second-bottom  levels  in  western  Avon  Township. 
Though  there  is  a  difference  in  elevation  of  about  180  feet  between  the 
Monroe  County  line  and  Dansville,  more  than  100  feet  of  it  is  in  the 
upper  few  miles.  The  general  altitude  is  around  550  to  575  feet  above 
mean  tide  level.  This  great  valley  was  very  likely  at  some  former 
time  occupied  by  a  ** finger''  lake  similar  to  those  occurring  to  the 
eastward,  in  the  central  part  of  the  State,  and  occupying  a  similar 
physic^aphic  position. 

The  drainage  of  Livingston  County  is  accomplished  by  three  differ- 
ent systems,  the  Genesee-Ontario-St.  Lawrence,  the  Finger  Lake-Os- 
wego-Ontario-St.  Lawrence,  and  theCohocton-Chemung-Susquehanna- 
Chesapeake.  The  first  of  these  is  by  far  the  greatest;  in  fact  it  prob- 
ably drains  at  least  97  per  cent  of  the  total  area  of  the  county,  the 
remaining  3  per  cent  being  divided  between  the  two  latter  systems. 
The  principal  stream  of  the  coimty  is  the  Genesee  River,  which  forms 
a  portion  of  the  boundary  between  Livingston  and  Wyoming  coun- 
ties. Along  this  part  of  its  course  it  receives  no  streams  of  consid- 
erable size,  except  the  Silver  Lake  Outlet.  From  Portage  to  Mount 
Morris  the  river  flows  in  a  meandering  course,  much  of  the  way 
between  rock-walled  banks  several  hundred  feet  high,  and  has  a  fall 
of  515  feet,  the  most  of  which  is  within  the  few  first  miles,  where 
there  are  a  series  of  scenic  waterfalls  and  rapids,  the  highest  water- 
fall being  107  feet.  From  Mount  Morris  northeastward  the  river 
has  captured  and  flows  through  an  old  river  bottom  or  narrow  drained 
lake  bed.  Along  this  part  of  its  course  it  meanders  back  and  forth 
across  the  valley  in  loops  and  ox-bow  bends,  traveling  many  miles 
to  gain  a  few.  The  distance  in  a  straight  line  between  the  Mount 
Morris  bridge  and  the  Monroe  County  line  on  the  west  side  of  the 
river  is  only  about  21  miles,  but  the  channel  of  the  river  is  at  least 
45  miles  in  length,  thus  going  more  than  2  miles  to  get  1  mile.  The 
banks  along  this  part  of  the  course  of  the  river  are  not  rock,  but  a 
silty  alluvium  which  lends  itself  readily  to  the  will  of  the  river 
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waters,  which  easily  cut  away  the  banks  and  often  change  its  course. 
Abandoned  channels  and  ox-bow  bends  are  not  infrequent. 

The  gradient  of  this  part  of  the  stream  is  very  small,  not  being 
more  than  60  feet  in  46  miles,  or  IJ  feet  per  mile.  Although  the 
channel  here  is  cut  10  to  20  feet  deep  in  the  soft  alluvium  and  dur- 
ing ordinary  water  flow  is  sufficiently  large  to  carry  all  the  water 
received  by  it,  the  low  gradient  and  long,  winding  course  prevent 
the  passage  of  flood  waters  quickly  enough,  and  the  whole  bottom  is 
then  inundated.  These  high  waters  sometimes  happen  during  the 
growing  season  and  result  in  great  damage  to  the  growing  crops  in 
the  valley  fields.  However,  each  overflow  has  in  a  measure  a  com- 
pensating beneficial  effect.  With  the  slackening  of  the  velocity  of 
the  flood  water  after  it  leaves  the  main  river  channel  coimBs  its  ina- 
bility to  carry  farther  all  of  its  load  of  fine  detritus,  and  a  considerable 
portion  is  dropped,  thus  silting  up  the  surface  inundated  to  a  greater 
or  less  extent.  This  not  only  makes  new  soil,  but  is  slowly,  though 
surely,  building  up  the  bottom  and  making  it  less  liable  to  damage 
from  the  overflow  waters. 

The  Oenesee  River  has  but  one  lai^e  tributary  in  Livingston 
County,  the  Canaseraga  Creek.  This  creek  has  its  source  in  the 
southeastern  part  of  Nunda  Township,  and  after  flowing  south  and 
eastward,  crossing  the  comers  of  both  Allegany  and  Steuben  coun- 
ties, it  swings  northeastward  and  crosses  the  southeastern  comer  of 
Ossian  Township  and  passes  by  Dansville  and  to  the  northwest, 
occupying  the  upper  end  of  the  Great  Valley  and  joining  the  Oenesee 
on  the  opposite  side  of  the  valley  from  Mount  Morris  and  the  High 
Banks.  In  all  of  its  course,  until  it  reaches  the  vicinity  of  Dans- 
ville, the  Canaseraga  has  a  high  gradient  and  flows  through  the  shale 
hill  country,  some  of  the  way  in  a  bed  worn  from  the  country  rock. 
Where  the  small  streams  join  to  form  this  creek  at  Barkertown  the 
altitude  is  about  1,500  feet,  but  opposite  Dansville  it  is  only  620 
feet.  Like  the  Genesee,  however,  the  lower  course  of  the  Canase- 
raga is  through  the  silty  floor  of  the  Great  Valley,  and  its  gradient 
is  very  small.  From  Dansville  to  its  junction  with  the  Genesee  it 
has  a  fall  of  only  50  feet,  and  more  than  half  of  this  is  in  the  first 
few  miles  below  Dansville. 

All  along  this  part  of  its  course  the  Canaseraga  has  an  even  more 
winding,  tortuous  channel  than  the  Genesee.  In  time  of  high  water 
the  channel  of  the  (Jenesee,  not  being  able  to  carry  its  own  waters, 
can  much  less  carry  those  deUvered  to  it  by  this  tributary.  Conse- 
quently the  Canaseraga,  not  being  able  to  discharge  its  waters  into 
the  Genesee,  is  more  Uable  to  overflow  than  the  river  itself,  causing 
considerable  damage;  besides,  much  of  the  section  adjacent  to  the 
lower  course  of  the  Canaseraga  is  slightly  lower  than  the  section 
adjacent  to  the  river. 
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These  conditions  are  also  augmented  by  the  waters  of  the  Cana- 
seraga's  main  tributary,  the  Keshequa  Creek,  which  rises  in  the 
northeastern  comer  of  Allegany  County,  flows  northwest,  then  north- 
east by  Nunda,  Tuscarora,  and  Sonyea,  and  empties  into  the  Cana- 
seraga  a  few  miles  above  its  junction  with  the  Genesee.  It  has, 
throughout  its  whole  length,  except  from  Sonyea  to  its  mouth,  a 
swift  course,  the  gradient  being  high.  Some  of  its  cburse  is  in  a 
rock  bed  and  between  high  rock-walled  banks.  The  waters  of  this 
creek  fall  something  like  875  feet  in  18  miles,  or  neariy  50  feet  to  the 
mile.  It  is  said  that  in  time  of  flood  the  water  actually  pHes  up 
where  this  creek  joins  the  Canaseraga,  it  not  being  able  to  spread 
out  as  rapidly  as  it  comes  down  from  the  uplands,     x 

Sugar  Creek,  having  Ossian  Township  for  its  watershed,  is  the 
second  lai^est  tributary  of  the  Canaseraga.  There  are  also  several 
other  small  streams  which  flow  into  the  Canaseraga.  The  run-off  of 
this  creek  is  so  slow  and  the  bottom  along  a  part  of  its  course  in  the 
Great  Valley  is  so  low  and  level  that  over  a  considerable  area  the 
lands  are  swampy  and  difficult  to  drain  and  reclaim.  It  is  believed 
that  if  the  course  of  the  Canaseraga  Creek  were  straightened  it  would 
be  able  to  deliver  its  flood  water  to  the  Genesee  more  quickly,  which 
could  then  carry  them  on  downward  before  the  upper  part  of  the  river 
sends  its  surplus  waters  thus  far  downstream  and  thus  prevent  at 
least  some  of  the  flooding. 

The  Genesee  River  receives  a  number  of  small  streams  from  the 
west  below  where  the  Canaseraga  joins  it,  the  largest  being  Beards 
Creek,  which  is  made  up  of  several  small  brooks,  having  their  sources 
in  the  northeastern  comer  of  Wyoming  County.  From  the  east  the 
river  receives  only  one  stream  of  any  size,  Conesus  Creek,  the  outlet 
of  Conesus  Lake. 

Portions  of  Sparta,  Groveland,  Geneseo,  Conesus,  and  Livonia 
townships  lie  in  the  basin  of  Conesus  Lake,  a  small  lake,  having  about 
5.5  square  miles  of  surface.  The  outlet  of  this  lake,  Conesus  Creek, 
flows  north,  then  west  and  north  again  through  Ashantee  and  into  the 
Genesee  River  at  a  point  about  300  feet  below  the  lake  level,  which  is 
818  feet. 

Hemlock  Lake  lies  on  the  eastern  boundary  of  the  county  and 
Conesus  Township,  receiving  the  largest  share  of  the  drainage  of 
Springwater  Township  and  some  from  Conesus  Township.  Hemlock 
Outlet  flows  to  the  northeast  into  Ontario  County,  where  it  empties 
into  Honeoye  Creek,  which  is  a  tributary  of  the  Genesee  River. 
Honeoye  Creek  forms  the  eastern  boundary  of  Lima  Township  and 
receives  a  considerable  portion  of  its  drainage. 

A  few  square  miles  of  the  eastern  part  of  Springwater  Township  are 
drained  by  small  brooks,  wl^ose  waters  eventually  reach  Lake  Ontario 
at  Oswego.    The  waters  of  the  northeastern  comer  of  the  township 
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flow  into  Honeoye  Lake,  and  the  Cohocton  River,  a  tributary  of  the 
Chemung,  has  its  source  within  the  township  and  shares  in  its  drainage. 

The  first  white  people  living  in  Livingston  County  were  24  white 
prisoners  of  the  Indians.  A  missionary  to  the  Senecas  visited  the 
** Genesee  country''  in  1765  and  found  these  prisoners  and  Mary  Jemi- 
son,  the  ''White  woman,"  who  had  come  there  in  1759.  No  settle- 
ments were  attempted  prior  to  the  Revolutionary  war,  but  immedi- 
ately thereafter  many  of  the  men  who  were  with  Sullivan  in  his 
expedition  to  the  region  in  1779  returned  and  secured  land  and  began 
the  pursuits  of  agriculture,  which  has  always  been  the  chief  source 
of  wealth  of  the  county.  The  New  England  States  and  Pennsylvania 
did  most  toward  peopling  the  Genesee  country  in  the  early  days  of 
its  settlement.  The  land  was  first  exploited  and  sold  by  capitalists 
from  Connecticut  and  Massachusetts,  but  later  Robert  Morris,  the 
great  financier  of  Revolutionary  times,  became  interested,  a  township 
and  village  taking  his  name. 

In  1790  William  and  James  Wadsworth  came  to  Big  Tree,  now 
Geneseo,  the  county  seat,  from  Connecticut,  and  bought  2,000  acres 
of  Livingston  County  soil.  Later  the  same  season  they  added  4,000 
acres  more  to  their  holdings.  The  population  at  this  time  (1790) 
consisted  of  37  families,  numbering  in  all  189  people. 

April  9,  1791,  a  town  meeting,  the  first,  was  held  at  Canawaugus 
for  the  district  of  Geneseo. 

A  few  Scotch  settled  at  Caledonia  or  ''Big  Spring"  in  1799.  The 
first  post-office  of  the  county  was  established  at  Geneseo  in  1806. 
The  settlement  of  the  county  continued  rapidly,  and  February  23, 
1821,  Livingston  County  was  organized  from  parts  of  Ontario  and 
Genesee  counties,  with  a  population  of  19,800.  It  was  named  for 
Robert  R.  Livingston,  an  American  statesman  and  jurist  and  Member 
of  the  Continental  Congress.  For  the  next  decade  and  a  half  the 
increase  in  population  was  approximately  1,000  per  year;  then  there 
was  a  falling  off  of  2,000  in  the  following  five  years.  During  the  next 
five  years,  from  1845  to  1850,  there  was  a  rapid  growth,  the  county 
attaining  its  maximum  population  of  40,875  at  the  end  of  this  five- 
year  period.  From  that  time  to  the  present  there  has  been  as  a  whole 
a  constant  decline  in  population,  though  of  course  there  have  been 
periods  of  temporary  increases.  In  1905  the  population  of  the  county 
was  only  36,450,  or  nearly  4,500  less  than  its  maximum  population 
fifty-five  years  before. 

Upon  comparing  the  census  figures  for  1895-1905  with  the  soil 
map  and  the  description  of  the  different  soil  types  it  will  be  observed 
that  in  the  townships  where  the  higher-priced  soils  occur  the  popula- 
tion has  either  held  its  own  or  gained,  and  that  in  the  townships 
which  are  occupied  by  the  lower-priced  soils  the  decrease  in  popula- 
tion is  most  noticeable. 
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The  present  population  consists  largely  of  the  descendants  of  the 
original  settlers,  though  in  recent  years  there  has  been  a  large  influx 
of  Italians,  particularly  in  the  villages  of  Geneseo  and  Mount  Morris. 

Much  of  the  land  has  been  held  from  generation  to  generation  by 
the  same  family,  and  is  now  owned  and  operated  by  the  grandsons 
and  great-grandsons  of  the  first  settlers  and  owners.  Practically  all 
of  the  people  of  the  county  are  engaged  or  interested  in  agriculture, 
which  is  the  chief  industry  and  source  of  wealth.  There  is  but  Uttle 
manufacturing  in  the  county. 

The  largest  villages  are,  in  order  of  their  size,  Dansville,  Mount 
Morris,  Geneseo,  and  Avon,  all  located  along  the  Great  Valley. 
Other  important  villages  are  Nunda,  Caledonia,  Lima,  Livonia, 
Springwater,  and  Conesus. 

For  the  first  half  century  of  the  history  of  Livingston  County 
transportation  of  its  products  was  accomplished  only  by  team  and 
wagon.  Li  1840  the  Genesee  Canal  was  completed  from  Rochester  to 
Mount  Morris  and  extended  to  Dansville  the  following  year.  This 
waterway  was  the  first  improved  transportation  facility  offered  to 
the  farmers  of  the  region  and  was  hailed  with  much  rejoicing.  It  was 
extended  through  the  southwestern  comer  of  the  county  and  to  Olean, 
on  the  Allegheny  River,  in  1856,  but  never  proved  a  success  and  was 
abandoned  in  1878. 

The  first  railroad  transportation  afforded  the  coimty  was  in  1852, 
but  this  was  of  little  importance,  as  it  aflfected  only  a  limited  section 
of  the  southwestern  part  of  the  county.  In  1854  a  railroad  was  built 
between  Avon  and  Rochester,  which  was  extended  to  Geneseo  and 
Mount  Morris  five  years  later,  and  still  later  to  Dansville.  This  rail- 
road furnished  the  first  efficient  transportation  for  the  products  of 
Livingston  County  soil.  In  the  last  few  years  this  railroad  has  been 
electrified  between  Rochester  and  Mount  Morris,  giving  frequent  and 
fast  passenger  service  in  addition  to  freight  service.  The  trunk  line 
of  the  Delaware,  Lackawanna  and  Western  Railroad  from  Buffalo  to 
New  York  was  completed  across  the  county  in  1883,  affording  excel- 
lent freight  and  passenger  service  to  and  from  these  cities.  The 
Pennsylvania  Railroad  now  operates  a  branch  between  Rochester  and 
Olean  over  the  route  of  the  old  Genesee  Canal,  and  the  Erie  a  line  in 
the  eastern  part  of  the  county — a  division  of  the  Buffalo,  Rochester 
and  Pittsburg  Railroad — cuts  across  the  northwestern  comer  of  Cale- 
donia Township.  A  branch  of  the  New  York  Central  lines  extends 
across  Caledonia  Township  from  east  to  west,  and  the  main  line  of  the 
Lehigh  Valley  Railroad  traverses  the  same  territory  and  has  a  branch 
extending  across  lima  and  Livonia  townships. 

The  present  transportation  faciUties  of  the  county  are  made  up  of 
roads  of  six  different  systems — the  Erie,  the  Lackawanna,  the  Pennsyl- 
vania, the  New  York  Central,  the  Buffalo,  Rochester  and  Pittsburg, 
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and  the  Lehigh  Valley.  There  are  several  other  local  railroads,  m- 
cluding  the  Dansville  and  Mount  Morris  and  the  Genesee  and  Wyo- 
ming. An  electric  road,  the  Rochester,  Coming,  Elmira  Traction 
Company,  is  projected  and  construction  under  way  to  connect  the 
Conesus  Lake  region  and  eastern  part  of  the  county  with  the  main 
lines  of  transportation  on  both  the  north  and  south. 

The  county  highways  are  fair,  though  not  nearly  as  good  as  they 
should  be.  Some  of  the  main  roads  have  been  macadamized  and 
further  work  along  that  line  is  under  way  and  other  work  contem- 
plated. 

Rochester  is  the  nearest  large  market,  being  only  about  20  miles 
north  of  the  northern  boundary  of  the  county.  This  city  is  now  re- 
ceiving more  than  one-third  of  its  supply  of  fresh  milk  from  Liv- 
ingston County  farms  and  demanding  more.  The  Buffalo  market  is 
not  far  away,  measured  by  fast-train  service,  and  there  is  direct  com- 
munication with  it.  Much  of  the  produce  of  the  region,  however,  is 
sent  to  New  York  City  and  the  mining  towns  of  eastern  Pennsylvania. 

Altogether  Livingston  County  is  well  supplied  with  markets,  which 
are  consuming  enormous  quantities  of  all  the  products  suited  to  the 
soils  and  climate  of  the  region.  There  is  not  only  room  to  extend  the 
production  of  all  of  the  crops  grown,  especially  those  of  a  perishable 
character,  such  as  milk  and  other  dairy  products,  fresh  vegetables 
and  orchard  fruits,  but  the  markets  supplied  are  constantly  consum- 
ing and  demanding  more  and  more  of  these  products. 

CLIMATE. 

The  prevailing  climatic  conditions  of  Livingston  County  are  typ- 
ical of  the  section  in  which  the  county  is  located.  There  is  a  wide 
range  in  temperature  between  the  winter  and  the  summer  months. 
The  winter  season  is  usually  from  four  to  five  months  in  duration,  and 
generally  there  are  short  periods  of  extreme  cold,  the  absolute  mini- 
mum being  —25°  F.  Very  often  mild  temperatures  prevail  for 
short  periods  in  the  winter.  The  absolute  maximum  for  the  winter 
season  is  69°  F.,  showing  a  range  of  94°  F.  for  the  season.  The  mean 
temperature  of  the  winter  months  is,  however,  about  25°  F.  Heavy 
snows  sometimes  occur,  the  snowfall  being  always  somewhat  greater 
for  the  higher  lying  southern  portion  of  the  county  than  for  the  low- 
lying  northern  portion.  According  to  the  record  the  average  snow- 
fall at  Hunt  is  nearly  1  foot  greater  than  at  Avon  and  nearly  1  i  feet 
greater  than  at  Hemlock  Lake.  The  heaviest  snows  usually  occur 
during  the  month  of  January.  The  mean  temperature  for  the  sum- 
mer months  is  a  little  less  than  70°  F.,  the  high  extreme  sometimes 
being  nearly  100°.  The  mean  for  the  spring  months  is  about  45°, 
and  for  the  fall  months  about  50°  P.  The  annual  mean  temperature 
is  46°  at  Hunt  and  47°  at  both  Avon  and  Hemlock  Lake. 
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The  precipitation  is  fairly  well  distributed  throughout  the  year, 
though  periods  of  excess  and  drought  often  occur.  The  greater  pro- 
portion of  the  rainfall  occurs  during  the  summer  months — June, 
July,  and  August.  The  records  show  that  during  these  months 
nearly  1  foot  of  rainfall  can  be  expected.  The  least  precipitation 
occurs  during  the  winter  months  of  December,  January,  and  Febru- 
ary, when,  as  a  rule,  the  amount  is  about  6  inches.  For  the  spring  and 
fall  months  the  precipitation  is  about  the  same,  the  amount  being 
intermediate  between  the  other  two  seasons.  The  precipitation 
varies  considerably  from  year  to  year,  the  amount  for  the  wettest 
year  being  about  5  inches  above  the  annual  mean  and  the  amount 
for  the  driest  year  being  for  the  different  stations  some  5i  inches  to 
8J  inches  below  the  annual  mean.  The  annual  mean  precipitation 
for  the  lower  northern  part  of  the  county  is  between  29  and  30  inches, 
while  that  of  the  southern  and  higher  portion  is  above  33i  inches, 
about  one-tenth  of  which  falls  as  snow. 

The  following  table  gives  a  detailed  statement  compiled  from 
Weather  Bureau  records. 

Normal  monthly y  seasonal^  and  annvjal  temperature  and  precipitation  at  Hemlock  Lake. 


Temperature. 

PrecIpitaUon. 

Month. 

Mean. 

Absolute 
maximum. 

Absolute 
minimum. 

Mean. 

Total 
amount  for 
driest  year. 

Total 

amount  Ibr 

wettest 

year. 

28 
24 
20 

•F. 
60 
62 
60 

-  6 
-20 
-19 

1.94 
1.62 
1.14 

Inches. 
Z.TI 
.79 
.73 

Inches. 
0.78 
1.92 
2.43 

Inches. 
5.8 

January 

12.8 

Febmary 

5.0 

Winter 

24 

4.70 

5.29 

5.13 

23.6 



March 

32 
44 

56 

76 
81 
85 

-9 
16 
28 

2.05 
2.53 
2.78 

1.03 
1.15 
2.72 

3.80 

2.60 

.53 

4.0 

April 

7.8 

May 

1.0 

Sorins 

44 

7.36 

4.90 

7.02 

12.8 

7un6 

66 
71 
69 

93 
03 
92 

38 
47 
42 

3.53 
4.19 
2.92 

1.34 

4.36 

.96 

6.32 
4.19 
6.02 

July       

Aoguat 

Summtf 

'68 

10.64 

6.65 

16.53 

September 

63 
51 
39 

89 
82 
60 

84 
21 
13 

2.26 
2.56 
1.72 

2.45 
1.96 
1.24 

1.57 
2.80 
1.56 

Trace. 

October 

.2 

November.. 

2.3 

Fall 

51 

6.54 

5.65 

6.02 

2.5 

Year 

47 

93 

-20 

29.24 

22.49 

34.70 

38.9 
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Normal  monlhly,  seasonal^  and  annual  temperature  and  predpUation  at  Avon. 


Temperature. 

Precipitation. 

Month. 

Mean. 

Absolute 

Absolute 
minimum. 

Mean. 

Total 
amount  for 
driest  year. 

Total 

wettest 
year. 

Snow, 
averago 
depth. 

December 

•F. 
27 
23 
20 

64 
68 
67 

•F. 
-  8 
-25 
-18 

Inches. 
1.85 
1.79 
1.51 

Inches. 
1.65 
1.97 
.64 

Inches. 
1.70 
.86 
.43 

Inches. 
10.4 

January - . . 

12.7 

February 

8.5 

Winter 

23 

5.15 

4.26 

2.09 

81.6 

March 

34 
45 
67 

81 
87 
89 

-  3 
13 
21 

1.91 
2.00 
2.52 

1.87 
1.21 
1.76 

1.26 
1.79 
3.08 

4.2 

April 

5.0 

May 

.8 

Snrins 

45 

6u62 

4.83 

6.08 

10.0 

June 

65 
72 

68 

95 
96 
97 

35 
37 
39 

3.38 
3.77 
3.02 

1.96 

4.08 

.90 

5.09 
4.80 
4.24 

July 

August 

Summer 

68 

10.17 

6.94 

14.13 

September 

62 
50 
38 

95 
89 
73 

28 
14 
0 

2.66 
2.54 
2,05 

1.42 

.72 

2.19 

4.34 
5,72 
2.21 

Trace. 

October 

1.0 

NovembCT. 

2.1 

Fall 

47 

7.25 

4.33 

12.27 

3.1 

Year 

47 

97 

-25 

29.09 

20.36 

35.47 

44.7 

Normal  monthly^  seasonal^  and  annual  temperature  and  precipitation  at  Hunt. 


Temperature. 

Precipitation. 

Month. 

Mean. 

Absolute 
maximnm. 

Absolute 
minimum. 

Mean. 

Total 
amount  for 
driest  year. 

Total 

amount  for 

wettest 

year. 

Snow, 

December 

•F. 
28 
23 
22 

•F. 
55 

75 

•F. 
-  9 
-15 
-20 

Inches. 

2.74 

2.72 

.99 

Inches. 
3.10 
2.70 
.05 

Inches. 
2.88 
3.78 
.40 

Inches. 
10.8 

January 

15.6 

February 

5.5 

Winter 

24 

4.45 

6.75 

7.06 

81.5 

March 

34 
44 
55 

84 
80 
90 

-  9 
17 
22 

2.60 
2.10 
3.68 

1.89 
2.00 
2.51 

8.06 
2.66 
2.37 

9.5 

April 

4.0 

May 

4.1 

Spring 

44 

8.38 

6.40 

8.08 

17.6 

Jun*^. 

66 
69 
66 

92 
92 
92 

34 
41 
35 

4,11 
5.24 
2.34 

3.20 
1.97 
.70 

6.23 
8.35 
2.13 

July 

August 

Summer 

67 

11.09 

6.87 

16.71 

1 
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Normal  mtmOdy^  seasonal,  and  annual  Umperature  and  precipitation  at  Hunt — Cont'd. 


Temperature. 

Precipitation. 

Montb. 

Mean. 

Absolute 

Absolute 
zulnii&u  m. 

Mean. 

Total 
amount  for 
driest  year. 

Total 

amount  for 

wettest 

year. 

Snow, 
average 
deptE 

September. 

O-P. 

61 
60 
88 

O-P. 

02 

80 
70 

28 
16 

1 

Inchtt. 
2.64 
2.66 
1.60 

Ineh€9, 
4.52 
2.06 
1.16 

Ineket, 
2.22 
L06 
2.12 

Inches. 

October. 

1.8 

November. 

4.2 

Fan 

60 

6.78 

8.72 

6.20 

6u0 

Year 

46 

02 

-20 

88.80 

27.64 

87.14 

65.6 

Of  the  three  stations  furnishing  records  two  are  located  in  the 
lower  northern  end  of  the  county  and  one  in  the  higher  southern 
end  of  the  county.  The  Avon  station  has  an  elevation  of  585  feet 
above  sea  level  and  has  a  record  for  fourteen  years.  The  Hemlock 
Lake  station  is  900  feet  above  sea  level  and  has  a  record  going  back 
eleven  years.  The  Hunt  station  is  located  1,321  feet  above  sea  level 
and  has  a  record  covering  ten  years.  These  tables  were  prepared 
by  the  Weather  Bureau  and  include  the  record  to  January  1,  1909. 

The  average  length  of  the  period  in  which  immunity  from  kilh'ng 
frost  can  be  expected  is  155  days  for  the  Avon  section.  The  earliest 
frost  in  the  fall  of  which  there  is  record  occurred  September  15  and 
the  latest  in  spring  May  31 .  The  average  length  of  the  growing  season 
for  the  Hemlock  Lake  section  is  169  days,  and  the  earliest  fall  frost 
recorded  occurred  October  2  and  the  latest  in  spring  May  30.  At  Hunt 
the  season  is  much  shorter,  being  only  133  days.  Here  the  earliest 
frost  in  the  fall  was  on  September  26  and  the  latest  in  spring  May 
31.  From  the  following  table,  which  gives  the  recorded  dates  of 
killing  frosts,  it  can  be  seen  that  one  can  not  reasonably  expect 
immunity  from  frost  before  about  the  last  of  May  in  the  spring,  or 
after  the  latter  part  of  September  or  first  of  October  in  the  fall. 

Dates  of  hilling  frosts. 


Avon. 


LMt  in 
spring. 


First  in 
fUl. 


HemlookLake. 


Lwt  in 
spring. 


First  in 


Hunt 


Last  In 
spring. 


Flistin 


U08 

May    6 

1999             

May  16 

1900           

1901  

Apr.  20 

1902 

May  20 

1903            

May  31 

1904            

May  12 

1906 

May  21 

1906 

...do 

1907            

May  25 

1908            

May     5 

Average 

May  14 

Oct.  20 
Oct.  2 
Oct  20 
Oct.  6 
Sept.  16 
Oct  22 
Sept  23 
Sept  26 
Oct  8 
Oct  2 
Oct  3 
Oct    16 


May  8 
Apr.  17 
May  10 
Apr.  18 
May  10 
May'  2 
Apr.  22 
May  2 
Apr.  28 
May  30 
May  6 
May    2 
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AGRICULTURE. 

Agriculture  is  and  always  has  been  the  backbone  of  the  wealth 
of  Livingston  County.  The  soil  is  its  greatest  asset  and  the  creation 
of  new  wealth  from  it  annually  has  always  been  the  chief  aim  of 
the  people.  Before  the  advent  of  the  white  settlers  in  the  region 
the  Indians  grew  com,  vegetables,  and  fruits,  probably  to  a  much 
greater  extent  than  they  did  in  any  other  section  of  the  State.  Sulli- 
van's expedition  during  the  Revolutionary  war  was  planned  to  destroy 
the  growing  crops  and  stores  of  products  of  the  soil  of  the  region. 

Some  idea  of  the  Indian  agriculture  of  the  "Genesee  country" 
can  be  obtained  by  the  following  quotation  from  the  report  of  that 
expedition: 

Throughout  the  region  «  «  «  especially  in  the  valley  of  the  Genesee,  he  found 
com  fields  producing  crops  exceeding  in  quality  and  quantity  anything  to  which 
the  soldiers  had  been  accustomed  in  their  eastern  homes. 

They  found  ears  of  com  measuring  22  inches  in  length.  They 
found  extensive  fields  of  com  and  vegetables  growing  on  the  river 
flats  east  of  the  Indian  village.  Little  Beardstown,  now  Cuylerville, 
and  an  orchard  near  that  town.  It  is  said  that  at  this  place  200 
acres  of  com  and  1,600  fruit  trees  were  destroyed,  besides  a  store  of 
20,000  bushels  of  com. 

All  of  the  early  settlers  were  tillers  of  the  soil  and  at  once  cleared 
fields  and  began  the  production  of  farm  crops.  Wheat  was  one  of  the 
first  crops  to  be  grown,  but  for  a  long  time  it  was  marketed  with 
diflBculty.  The  first  crop  of  this  cereal  to  be  harvested  in  the  region 
of  the  Genesee  country  was  grown  in  1789  near  Dresden,  Yates 
County.  In  1804  a  load  of  100  bushels  of  wheat  was  sold  for  5 
shillings  per  bushel  and  transported  to  Albany,  about  225  miles 
away,  by  wagon  with  a  four-ox  team,  where  it  sold  for  7  shillings  per 
bushel.  By  1850  Livingston  County  had  become  a  great  wheat- 
producing  county,  and  Geneseo,  the  county  seat,  the  greatest  inland 
wheat  market  of  the  State.  The  production  then  amounted  to 
1,111,986  bushels.  Five  years  later  the  yield  was  practically  the 
same,  but  during  that  year  (1855)  the  weevil  appeared  in  the  wheat 
and  for  several  seasons  the  crop  was  almost  a  total  failure.  This 
caused  the  yield  to  fall  off  greatly,  so  that  the  production  reported  in 
1860  and  1865  amounted  to  only  about  25  per  cent  of  that  reported 
for  the  years  1850  and  1855.  Since  that  time  "Genesee  wheat" 
has  never  regained  its  place  in  the  market,  though  the  annual  pro- 
duction has  been  about  three-quarters  of  a  million  bushels,  according 
to  the  reports  of  the  census.  The  production  for  the  last  census 
year  (1899)  was  729,590  bushels,  a  yield  of  about  16  bushels  per 
acre.  For  this  county,  at  least,  the  wheat  weevil  hurt  wheat  farming 
more  than  the  development  of  wheat  production  on  the  cheap  lands 
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of  the  Middle  West,  for  the  production  of  wheat  in  Livingston  County 
shows  no  change  due  to  this  competition. 

In  the  early  days  of  the  settlement  of  the  county  access  to  outside 
markets  was  difficult,  transportation  faciUties  slow  and  inefficient, 
and  the  cropping  systems  had  to  be  planned  accordingly.  There 
were  many  distilleries  using  the  grain  crops,  asheries,  and  much 
charcoal  burning,  the  two  latter  industries  accompanying  the  clearing 
of  the  land  of  the  timber,  there  being  no  market  for  lumber.  About 
1800  and  later  considerable  hemp,  flax,  and  tobacco  were  grown, 
but  these  crops  are  not  now  produced. 

At  the  time  of  Sullivan's  expedition  in  1779  it  was  said  that  on 
the  river  flats  east  of  Mount  Morris  there  were  ''not  less  than  6,000 
acres  of  the  richest  soil  that  can  be  conceived,  not  having  a  brush 
standing,  but  filled  with  grass  considerably  higher  than  a  man's 
head."  In  1793  Thomas  Morris  wrote  of  ''the  famous  Genesee  flats. 
*  *  *  The  soil  is  remarkably  rich,  quite  clear  of  trees,  and  produces 
grass  near  10  feet  high,  ipi*  *  *  cultivation  is  easy  and  the  ground 
is  grateful." 

In  March,  1809,  60,000  acres  of  land  were  offered  for  sale  on  the 
west  side  of  the  river.  The  following  is  quoted  from  the  advertise- 
ment: 

Tbe  intervales  and  swales  *  *  *  are  timbered  with  elm,  butternut,  white  and 
black  oak,  walnut,  etc.  The  uplands  with  sugar  maple,  beech,  basswood,  wild 
dieny,  white  and  black  oak,  chestnut,  etc.  Some  of  the  intervales  or  flats  will  pro- 
duce, if  well  cultivated,  80  bushels  of  com,  800  pounds  of  hemp,  or  2,000  pounds  of 
tobacco  on  an  acre,  and  other  crops  in  proportion.  Some  of  these  lands  are  said  to 
have  produced  1,000  pounds  of  hemp  and  100  bushels  of  com  per  acre. 

A  practical  dairyman  was  brought  to  Livingston  County  in  1810, 
and  the  same  year  fruit  trees  were  ordered  from  Long  Island,  thus 
laying  an  early  foundation  for  both  the  dairy  industry  and  fruit 
growing.  County  agricultural  fairs  were  begun  regularly  in  1841, 
and  were  held  annually  until  1896. 

The  dairy  industry  was  stimulated  greatly  by  an  importation  of 
pure-bred  Shorthorns  in  1836.  Numerous  other  importations  of 
blooded  stock  were  afterwards  made  from  time  to  time.  In  1853 
the  '*  Livingston  County  Association  for  the  Improvement  of  Stock^' 
was  formed  and  the  following  year  agents  were  sent  abroad  to  select 
stock.  These  agents  purchased  and  imported  24  head  of  choice 
pure-bred  cattle.  From  these  importations  many  of  the  fine  herds  of 
cattle  now  found  in  the  county  are  descended.  Thus  Livingston 
County  early  acquired  wide  celebrity  for  choice  herds  of  blooded 
cattle  and  other  stock. 

Hop  growing  was  introduced  in  the  southwestern  comer  of  the 
county  about  1850,  the  production  for  that  year  being  7,018  pounds. 
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The  height  of  the  hop  industry  in  the  county  was  reached  about  1880 
when,  according  to  the  census,  the  production  was  310,574  pounds. 
From  that  time  the  acreage  and  production  gradually  declined  until 
1908,  when  the  last  commercial  crop  was  grown.  The  acreage  yield 
of  hops  was  never  high,  and  on  that  account,  coupled  with  the  low 
and  fluctuating  prices  and  the  development  of  other  Unes  of  farming, 
the  industry  became  unprofitable  and  has  been  superseded  by  other 
forms  of  agriculture. 

Barley  was  extensively  grown  from  1850  to  1880.  The  crop  of 
1869  amounted  to  almost  a  half  million  bushels,  but  the  production 
had  dwindled  in  1899  to  less  than  50,000  bushels,  or  to  10  per  cent 
of  the  maximum.  There  is  at  present,  however,  a  tendency  to  a 
larger  production  of  this  cereal. 

Oats,  com,  and  potatoes  have  long  been  staple  products  of  Liv- 
ingston County  soils.  Oat  production  increased  until  1860  and  has 
since  been  about  stationary — approximately  three-quarters  of  a 
miUion  bushels  annually.  Potatoes  have  ^continually  increased  in 
favor,  the  production  in  1899  being  nearly  1,000,000  bushels.  Com 
production  has  always  been  conservative,  with  a  fairly  uniform  out- 
put, approximating  a  half  million  bushels  annually  for  the  last 
fifty  years.  Beans  during  the  last  few  decades  have  become  one  of 
the  important  crops  of  the  county,  with  a  production  of  about  a 
quarter  of  a  milUon  bushels  annually  in  recent  years. 

Dairying,  stock  raising  and  feeding,  and  the  production  of  wool 
and  mutton  is  and  has  been  an  important  industry.  Many  steers 
are  bought  in  the  west  and  southwest  and  in  stock  yards  and  brought 
to  the  region,  where  they  are  grazed  and  fattened. 

The  sales  of  live  stock  within  the  county  for  the  year  1899 
amounted  to  $383,600,  and  of  stock  slain  on  the  farms  $124,814,  or 
a  total  of  $518,414.  The  value  of  the  dairy  products  was  $409,608, 
and  there  were  63,713  fleeces  of  wool  shorn,  aggregating  424,500 
pounds.  The  total  value  of  farm  live  stock  as  given  in  the  Twelfth 
Census  was  $2,282,382. 

In  recent  years  the  production  of  canning  crops  has  been  under- 
taken, especially  in  the  vicinity  of  Mount  Morris  and  Geneseo, 
,  there  being  two  canning  plants  at  the  former  place  and  one  at  the 
latter.  The  crops  grown  for  this  purpose  are  mainly  sweet  com, 
peas,  and  string  beans,  though  some  tomatoes,  spinach,  asparagus, 
etc.,  are  also  grown.  Some  of  these  crops  are  sent  to  canning  plants 
outside  the  county. 

About  sixty  years  ago  a  few  farmers  in  the  vicinity  of  Dansville 
began  the  growing  of  fruit  trees  from  seed.  From  this  small  begin- 
ning one  of  the  most  important  nursery  sections  in  the  country 
has  resulted,  controlling  the  trade  in  some  kinds  of  nursery  stock. 
The  business  has  always  gained  ground,  probably  owing  to  a  large 
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extent  to  the  freedom  of  the  section  from  scale,  insect  pests,  and 
fungous  diseases.  The  DansviUe  nursery  business  is  practically  whole- 
sale, most  of  the  stock  being  grown  by  contract.  Fruit  is  the  spe- 
cialty, but  few  ornamentals  being  grown. 

Briefly  stated,  the  soil  conditions  for  the  different  varieties  of 
nursery  stock  are,  for  apples,  medium  to  light  soils;  for  plums,  medium 
to  heavy  soils;  for  cherries  and  peaches,  the  lighter  soils;  for  pearg, 
the  heavier  soils;  and  for  ornamentals,  the  Ught  to  medium  soils. 

The  nursery  industry  in  Livingston  County,  which  is  confined 
to  Dansville  and  vicinity,  has  grown  to  such  an  extent  that  the 
Twelfth  Census  (1900)  reports  2,752  quarter  acres,  or  688  acres, 
devoted  to  it,  with  sales  of  $103,046  worth  of  stock  for  the  year  1899. 
Since  that  time  there  has  been  a  steady  and  healthy  increase  in  the 
industry.  Incomplete  returns  for  1908  from  the  New  York  State 
Department  of  Agriculture  place  the  acreage  at  758  acres,  the  num- 
ber of  growers  at  109,  and  the  total  estimated  number  of  trees  at 
20,595,000.  Of  this  number  19,657,000  are  given  as  fruit  trees, 
572,000  as  ornamental  trees,  and  366,000  as  bush  and  vine  fruits. 
Of  the  fruit  trees  cherries  are  the  most  extensively  grown,  the  num- 
ber being  7,225,000.  Plums  are  second,  with  5,407,000  trees;  pears 
are  third,  with  2,564,000  standards  and  625,000  dwarfs,  a  total  of 
3,189,000  pear  trees;  and  apples  are  fourth,  with  a  total  number  of 
2,715,000  trees.  Peaches  and  quinces  are  about  equal  in  importance, 
with  between  500,000  and  600,000  trees  each. 

The  production  of  grapes-  on  the  steep  hillsides  east  of  Dansville 
has  for  a  number  of  years  been  of  considerable  importance.  A 
large  vineyard,  some  200  acres,  on  the  same  soil  type  on  the  slope 
west  of  Hemlock  Lake  has  also  been  a  success.  In  more  recent  years 
grape  growing  in  the  vicinity  of  Geneseo  has  been  successfully 
introduced  by  a  colony  of  Italians.  Practically  the  whole  product 
of  all  of  these  vineyards  is  made  into  wine,  though  the  grapes  are  of 
excellent  quality  for  table  use. 

The  total  area  of  the  county  is  402,560  acres,  of  which  92  per 
cent,  or  373,660  acres,  was  reported  by  the  Twelfth  Census  (1900) 
as  being  farms.  Of  this  farm  acreage  only  80  per  cent,  74  per  cent 
of  the  total,  or  301,860  acres,  is  classed  as  improved. 

The  agriculture  of  the  present  can  be  summed  up  as  grazing 
and  stock  feeding,  dairy  farming,  wheat,  bean,  and  potato  farming, 
fruit  and  nursery  stock  production,  and  the  growing  of  canning  crops. 
About  175,000  acres,  or  nearly  one-half  of  the  county,  is  in  sod, 
of  which  three-fifths  is  pasture  land  and  two-fifths  mowing  land. 
Approximately  125,000  acres,  or  about  one-third  of  the  acreage  of 
the  county,  is  in  cultivated  fields.  Next  to  the  forage  crops  wheat 
has  the  largest  acreage,  nearly  50,000  acres  being  devoted  to  its 
production.    Oats  and  beans  are  next,  each  with  an  acreage  of  nearly 
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13,000  acres,  and  potatoes  with  nearly  10,000  acres.  ^  All  other  crops 
are  comparatively  insignificant  in  their  acreage,  varying  from  about 
2,000  acres  down  to  a  few  hundred  acres. 

The  value  of  farm  products  not  fed  to  live  stock,  grown  during  the 
season  of  1899,  was  nearly  $3,000,000,  or  approximately  a  gross 
income  of  15  per  cent  on  the  valuation  of  farm  land,  buildings,  im- 
provements, machinery,  etc.  This  income  amounted  to  $878.56  for 
each  farm  and  $7.68  for  each  acre  included  in  the  farms.  That  there 
has  been  a  gratifying  increase  in  this  agricultural  income  since  the 
census  year  is  certain,  though  there  are  no  official  statistics  available 
to  show  it. 

The  farmers  of  Livingston  County  have  recognized  the  adapta- 
tion of  soils  to  crops  only  in  part.  The  Muck  soils,  where  drained, 
cleared,  and  cultivated,  are  always  utilized  for  the  production  of 
those  crops  to  which  they  are  best  suited.  The  Volusia  soils  of  the 
southern  part  of  the  county  are  devoted  only  in  part  to  the  crops 
best  suited  to  them,  many  fields  and  farms  being  utilized  in  attempts 
to  produce  crops  for  which  the  soil  is  unsuited.  Wheat,  beans,  and 
com  are  as  a  rule  grown  on  soils  adapted  to  their  production,  though 
in  a  good  many  instances  this  is  not  the  case.  The  average  acreage 
yield  of  beans  for  the  county — about  10  bushels — will  not  pay  the 
cost  of  producing  them.  However,  if  they  were  planted  only  on 
soils  and  fields  adapted  to  them,  the  average  yield  would  without 
question  be  raised  to  a  point  high  enough  to  give  a  reasonable  profit. 
The  same  is  true  of  wheat,  com,  and  other  crops.  Dairying  and 
grazing  are  generally  carried  on  on  soils  adapted  to  such  forms  of 
farm  industry.  Alfalfa  is  being  introduced  into  the  county  to  a 
considerable  extent  and  almost  always  is  planted  on  soils  adapted 
to  producing  it,  thus  reducing  to  a  minimum  the  chances  for  failure 
and  discouragement  in  its  production.  Fruit-tree  planting  in  the 
past  has  been  done  in.  a  haphazard  way,  the  orchards  all  being  small 
and  planted  with  scarcely  any  regard  to  differences  in  soil  or  soil 
conditions.  Recent  plantings,  however,  some  of  them  on  a  com- 
mercial scale,  have  been  located  with  particular  reference  to  the  dif- 
ferences of  soils  and  of  soil  conditions,  though  in  further  extension 
of  the  orchards  even  more  care  must  be  used  in  order  to  insure  the 
best  success,  and  more  care  must  be  exercised  to  select  not  only  the 
right  kind  of  soil  and  to  see  that  other  conditions  are  favorable  for 
orchards  as  a  whole,  but  also  to  select  the  right  kind  of  soil  for  each 
particular  variety. 

Systematic  rotation  of  crops  is  not  as  generally  followed  in  Liv- 
ingston County  as  it  should  be.  The  general  farm  practice  in  vogue 
necessitates  a  long-course  rotation.  The  difficulty  in  the  utilization 
of  some  of  the  types  of  soil  found  in  the  county  for  intertilled  crops 
and  their  poor  reputation  for  some  of  these  crops,  and  consequent 
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use  as  permanent  pastures  and  mowing  lands,  interferes  with  the 
establishment  of  any  regular  system  of  rotation  upon  them.  On 
other  soils  which  are  easily  tilled  and  extensively  utilized  in  the  pro- 
duction of  a  wide  variety  of  crops,  short-term  rotations  are  success- 
fuUy  used.    Permanent  sod  is  rarely  found  on  these  soils. 

The  most  general  system  of  rotation  in  use  is  spring  grain  crops, 
beans,  oats,  etc.,  one  year,  wheat  with  grass  seeding  one  year,  sod 
for  the  production  of  hay  two  years,  sod  for  pasturage  two  years  or 
more.  That  this  rotation — six  years  or  more — ^is  too  long  and  that 
the  provision  in  it  for  legumes  is  insufficient  is  clearly  evident. 

The  following  rotations  are  suggested  for  the  various  series  of  soils 
and  systems  of  farming  practiced  in  the  county: 

For  the  Volusia  soils  the  main  money  crop  should  be  late  Irish 
potatoes,  and  they  should  be  grown  with  some  form  of  animal  hus- 
bandry, pK)ssibly  dairying,  stock  grazing  and  feeding,  or  sheep  raising. 

Of  this  soil  series  probably  one-third  of  the  land  will  be  hillside 
forests  or  permanent  pastures.  These  permanent  pastures  usually 
need  to  be  and  can  be  much  improved  by  an  occasional  *light  top 
dressing  of  stable  manure,  possibly  five  or  six  loads  per  acre.  The 
weeds  on  such  lands  should  be  mown  in  June  and  July  before  they 
are  in  full  bloom,  and  every  two  years  about  50  to  60  cents  worth  of 
grass  seed  should  be  sown  per  acre  early  in  the  spring.  This  seed 
might  consist  of  a  mixture  of  2  pounds  of  red  or  alsike  clover,  2 
pounds  of  timothy,  and  1  pound  of  Kentucky  bluegrass. 
.  The  rest  of  the  land  might  be  divided  into  three  or  four  fields  and 
a  three  or  four  course  rotation  adopted,  consisting  of:  For  the  three- 
course  rotation,  first  year,  potatoes  for  sale  and  a  few  acres  of  ruta- 
baga turnips  and  an  acre  or  so  of  cabbage  or  rape  for  sheep  feed,  or 
part  potatoes  and  part  com  for  ensilage  on  the  dairy  farm;  second 
year,  seeding  to  timothy  and  clover,  alsike  preferred,  if  difficulty  is 
experienced  in  growing  the  red  clover,  with  oats  as  a  cover  crop; 
third  year,  clover  and  timothy  for  hay.  This  may  be  made  into  a 
four-course  rotation  by  leaving  the  sod  for  hay  another  year.  The 
three-course  rotation  is  an  exceUent  one  for  a  farm  where  the  main 
money  crop  is  potatoes. 

Ruta-baga  turnips  and  the  long  red  mangel  wurzel  beets  can  be 
grown  to  advantage  on  the  high  hills  occupied  by  these  soils,  where 
com  does  not  thrive,  for  sheep  and  cattle  feeding.  If  run  as  a  dairy 
farm,  a  few  acres  may  be  sown  to  peas  and  oats  in  the  second  year  to 
provide  green  feed  in  the  summer.  Another  might  be,  potatoes  one 
year,  buckwheat  and  seeding  one  year,  hay  one  year.  If  any  of  these 
rotations  are  followed,  together  with  judicious  fertilization  and  man- 
agement of  the  soils,  the  fields  should  be  in  successively  better  crop- 
producing  condition  at  the  end  of  each  rotation.  Provision  could 
well  be  made  in  the  management  of  these  rotations  for  a  season  set 
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apart  for  the  growing  of  a  crop  to  be  turned  under  as  green  manure. 
The  same  suggestions  will  also  apply  to  the  most  of  the  types  of  the 
Caneadea  series  of  soils,  though  com  is  much  better  suited  to  these 
soils  than  it  is  to  the  Volusia  series. 

A  common  system  of  rotation  for  the  Dunkirk  soils  is:  First  year, 
beans;  second  year,  wheat  and  seeding;  third  and  fourth  years,  hay; 
fifth  and  sixth  years,  pasture.  The  beans  are  grown  at  little  profit, 
except  that  the  pods  are  valuable  for  sheep  feed.  If  this  be  the  main 
reason  for  growing  them  it  would  be  much  better  to  recast  the  rota- 
tion, and  for  a  sheep  or  other  live-stock  farm  on  the  loam  or  the 
lighter  soils  of  the  series  it  might  be:  Potatoes,  one  year,  com  one 
year,  oats  or  barley  and  seeding  to  alfalfa  or  timothy  and  clover  one 
year,  alfalfa  several  years,  or  the  timothy  and  clover  for  hay  two 
years.  This  would  furnish  the  best  kind  of  feed  for  sheep,  since  thei:e 
would  be  home-grown  roughage — alfalfa — which,  with  a  little  com, 
oats,  or  barley,  would  carry  the  stock,  and  the  potatoes  would  be  a 
good  money  crop.  According  to  the  last  census,  Livingston  County 
has  more  sheep  than  any  other  county  in  the  State;  therefore  the 
question  of  feed  for  such  stock  is  of  prime  importance. 

A  rotation  for  the  heavier  soils  of  the  series  on  which  potatoes  do 
not  thrive  well  could  be:  Com  for  ensilage  one  year,  oats  one  year, 
wheat  with  seeding  to  timothy  and  clover  one  year,  hay  one  or  two 
or  three  years.  This  is  a  good  rotation  for  a  dairy  farm,  but  involves 
the  purchase  of  more  grain  than  would  be  necessary  if  alfalfa  were 
grown.  YTherever  possible  in  connection  with  dairy  farming  some 
alfalfa  should  be  grown,  thus  enriching  the  soil  with  nitrogen  from 
the  air  and  at  the  same  time  producing  at  least  a  portion  of  the  con- 
centrated feed  necessary. 

The  overflow  of  the  Qenesee  series  interferes  with  the  establish- 
ment of  any  regular  system  of  rotation,  but  the  following  might  be 
carried  out  in  a  general  way :  Some  of  the  canning  crops,  such  as  string 
beans,  peas,  or  sweet  com,  or  com  for  ensilage,  one  year,  followed  by 
com  after  the  beans  and  peas,  or  directly  by  seeding,  with  oats  as  a 
cover  crop,  using  a  small  quantity  of  oats  for  seed;  meadow  sod  for 
several  years,  followed  by  grazing  for  a  number  of  years. 

These  recommendations,  it  must  be  observed,  are  very  general  and 
would  not  be  suitable  for  all  soils  and  soil  conditions  prevailing  within 
the  different  series.  The  individual  farmer  must  work  out  on  his 
own  farm  and  adopt  that  rotation  which  fits  his  soil,  his  conditions, 
and  lus  system  of  farming. 

The  money  crop  of  each  rotation,  the  fertilizer  treatment  of  the 
soil,  and  the  varieties  of  each  crop  and  of  clover  and  grasses  used  in 
seeding  must  all  be  made  to  fit  the  particular  type  of  soil,  holding  in 
mind  the  class  of  farming  to  be  followed,  and,  of  course,  will  vary 
with  each  individual  farmer,  with  each  individual  soil,  with  the  drain- 
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age  conditions,  with  mai^ets  and  marketing  facilities,  and  with  trans- 
portation facilities. 

The  agricultural  methods  and  practices  are  fairly  well  suited  to 
present  conditions.  That  section  of  the  county  nearest  the  Roches- 
ter market  is  largely  given  to  the  production  of  supplies  of  the  quickly 
I>erishable  kind  for  that  market.  For  instance,  the  township  of 
Avon  furnishes  over  one-third  of  the  milk  supply  of  the  city  of 
Rochester.  The  region  around  Mount  Morris  and  Geneseo  has  a 
lai^  acreage  devoted  to  the  production  of  canning  crops  and  fruits, 
these  being  used  by  local  canning  establishments.  The  region 
around  Dansville,  farther  from  the  markets,  is  extensively  used  in  the 
production  of  nursery  stock.  On  the  high  hills  of  the  southern  town- 
ships, where  access  to  shipping  points  and  markets  is  not  so  good,  the 
production  of  potatoes  is  one  of  the  chief  industries. 

Like  practically  all  agricultural  sections  of  the  Northeastern 
States,  the  farmers  of  Livingston  County  are  somewhat  handicapped 
in  securing  labor,  both  as  to  quantity  and  efficiency.  Near  Mount 
Morris  and  Geneseo  the  labor  conditions  are  considerably  alleviated 
by  the  Italian  population  of  these  two  villages. 

At  the  time  of  the  maximum  population,  in  1850,  there  were  2,503 
individual  farms,  or  one  farm  to  every  16§  inhabitants.  During  the 
next  twenty  years  the  number  of  farms  increased  to  3,365,  or  34  per 
cent,  while  the  population  decreased  2,566,  or  approximately  6  per 
cent.  The  census  of  1900  gives  the  niunber  of  farms  in  the  county  as 
3,267,  a  decrease  in  thirty  years  of  98,  or  one-third  of  1  per  cent,  while 
during  the  same  period  the  population  decreased  by  1,250,  or  3  per 
cent.  During  this  fifty-year  period  the  number  of  farms  had  increased 
and  the  population  had  decreased  so  that  the  ratio  of  the  number  of 
farms  to  the  population  increased  from  1  :  16 J  to  1  :  11§.  The  aver- 
age size  of  the  farms  was  1 14.4  acres.  A  number  of  holdings  amount- 
ing to  several  thousand  acres  each  makes  it  certain  that  a  good  many 
farms,  probably  much  more  than  50  per  cent,  are  much  smaller  than 
the  average  size.  Of  the  number  of  farms,  1,813  were  operated  by  the 
owners,  329  by  part  owners,  292  by  cash  tenants,  and  722  by  share 
tenants.  Thus  a  little  more  than  one-half  were  operated  by  owners, 
11  per  cent  by  part  owners,  9  per  cent  by  cash  tenants,  and  about  23 
per  cent  by  share  tenants. 

A  study  of  land  and  farm  values  of  Livingston  County  both  in  the 
past  and  present  brings  out  strongly  the  continuous  development  of 
agriculture  within  the  county  and  the  different  value  always  given 
to  the  different  soils. 

The  earliest  sales  and  lowest  price  of  which  any  record  can  be 
found  was  in  1790.  The  Wadsworths  bought  in  that  year  2,000 
acres  for  SI 60,  or  8  cents  an  acre.  Later  during  the  same  season 
they  added  4,000  acres  to  their  holdings,  but  for  this  purchase  they 

Digitized  by  VjOOQIC 


1865 118,693,092 

1870 25,674,042 

1875 24,061,314 


1880 $22,659,985 

1890 23,115,850 

1900 18,368,062 
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had  to  pay  50  cents  an  acre,  an  advance  of  525  per  cent.  Two  years 
later  the  price  had  advanced  another  100  per  cent,  $1  an  acre  bemg 
the  price  at  which  the  ** Genesee  country"  lands  were  advertised  in 
the  Eastern  papers.  In  1795  selling  prices  had  advanced  to  S2  to 
S2.50  an  acre. 

The  muck  beds  at  South  Lima  were  formerly  considered  worth- 
less, and  before  drainage  they  would  not  be  accepted  at  any  price, 
even  in  payment  of  debt.  However,  since  they  have  been  drained 
they  have  become  the  highest  priced  land  in  the  county,  some  fields 
selling  for  S350  an  acre,  with  the  present  asking  price  S400  an  acre. 

The  following  table  gives  the  valuation  of  the  farm  lands,  with 
buildings  and  improvements,  for  the  various  census  years,  since  1850: 

1850 114,379,416 

1855 22,406,233 

1860 15,987,573 

These  figures  show  the  maximum  valuation  of  the  farm  lands  of 
the  coimty  to  have  been  during  the  period  from  1870  to  1875. 

The  present  valuation  and  selling  price  of  the  farm  lands  of  Liv- 
ingston County  show  more  forcibly  than  ever  before  the  difference 
in  soils  and  soil  conditions.  In  the  equalization  of  the  assessment 
rolls  of  the  county,  Ossian  Township,  90  per  cent  of  which  consists 
of  the  high  hill  soils  (Volusia),  is  always  given  the  lowest  acreage 
valuation,  and  Avon  Township,  which  is  occupied  largely  by  one 
of  the  best  of  the  Dunkirk  soils,  is  always  given  the  highest  acreage 
valuation. 

The  range  in  prices  of  farms  per  acre  in  the  different  parts  of 
the  coimty  bears  a  direct  relation  to  the  kind  of  soil.  This  range 
is  extremely  wide,  the  lower  prices  being  from  $8  to  $10  per  acre 
and  the  highest  $400  per  acre.  These  low-priced  farms  are  invari- 
ably of  one  particular  soil  type  and  the  high-priced  ones  are  always 
of  another  particular  soil  type,  no  other  soil  even  closely  approach 
ing  it  in  price  for  agricultural  purposes. 

In  the  consideration  of  ways  and  means  for  the  improvement  of 
the  agriculture  of  the  county  we  must  take  into  account  many 
things.  Thousands  of  dollars  in  the  value  of  the  crop  production 
of  the  county  are  lost  annually  through  poor  and  inefficient  drainage 
of  its  soils.  Therefore,  the  first  essential  in  the  improvement  of 
Livingston  Coxmty  agriculture  is  the  question  of  complete  and 
thorough  drainage,  both  surface  and  underground. 

No  stable  and  permanent  improvement  in  agriculture  can  be  made 
without  working  out  and  systematically  following  a  comprehensive 
and  rational  adaptation  of  soils  to  crops.  The  best  success  in  the 
growing  of  any  crop  is  only  possible  when  that  crop  is  planted  and 
grown  on  soils  peculiarly  adapted  to  its  production.  In  this  con- 
nection the  rational  extension  of  alfalfa  on  all  soils  of  the  county 
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which  are  adapted  to  growing  it  is  desirable  and  would  eventually 
do  much  for  the  increase  of  the  wealth  and  the  improvement  of 
agriculture.  Likewise,  the  extension  of  fruit  production  on  a  com- 
mercial scale,  planting  varieties  adapted  to  the  different  soils,  is  an 
essential  to  be  considered.  The  limitation  of  wheat,  com,  beans, 
and  in  fact  all  staple  and  special  crops  to  the  soils  best  suited  for 
their  production  is  also  of  extreme  importance,  and  would  do  a 
great  deal  toward  increasing  the  annual  value  of  the  farm  crops 
produced  from  the  soils  of  the  county.  The  rotation  of  crops  must 
also  be  more  carefully  planned  and  followed  than  ever  before,  a 
suitable  rotation  for  each  soil  type  being  worked  out,  and  here  the 
fact  must  be  considered  that  the  adaptation  of  soils  to  crops  limits 
the  kinds  of  crops  which  can  with  the  best  success  be  introduced 
into  the  rotations. 

A  third  step  in  the  betterment  of  the  agriculture  of  the  county  and 
region  lies  in  the  improving  of  methods  of  handling  the  various  soils. 
A  matter  of  prime  importance  in  this  connection  is  the  plowing  and 
the  preparation  of  the  seed  bed.  If  these  fundamental  operations 
are  poorly  performed,  as  is  too  often  the  case,  no  amount  of  effort 
in  the  subsequent  tillage  can  overcome  the  bad  effects.  Some  of 
the  soils  of  Livingston  County  should  never  be  fall  plowed,  while 
others  can  be  fall  plowed  without  detriment.  Some  soils  can  be 
plowed  and  handled  imder  an  almost  limitless  range  of  moisture  con- 
ditions, while  others  can  be  handled  only  imder  a  very  narrow  range 
of  moisture  conditions.  For  the  best  success  in  crop  production, 
plowing — the  most  important  and  too  often  the  least  properly  per- 
formed operation  of  soil  management  and  cultivation — should  be 
regulated  as  to  time,  depth,  and  moistiure  conditions  to  suit  each 
soil  and  each  crop.  After  the  proper  preparation  of  the  soil  to  receive 
the  seed,  it  is  essential  in  intertilled  crops  to  follow  with  frequent  and 
thorough  surface  cultivation  in  order  to  conserve  moistiure,  to  provide 
ample  feeding  siirface  for  the  plant  roots  so  that  their  development 
may  be  easy,  and  to  rid  the  soil  of  weeds.  If  these  different  operations 
were  carefully  performed  by  all  tillers  of  the  soil  the  results  would  be 
reflected  in  increased  acreage  yields  and  decreased  unit  cost  of  produc- 
tion, and  consequently  a  greater  net  production  of  new  wealth  from 
the  potential  wealth  of  the  soil. 

Manurial  and  fertilizer  practices  are  not  to  be  lost  sight  of  in  any 
scheme  or  system  for  agricultiural  improvement.  Many  of  the  soils 
of  Livingston  (bounty  are  deficient  in  organic  matter,  which  next  to 
drainage  is  probably  of  the  greatest  importance  in  the  economy  of 
crop  production.  The  production  of  grain  and  hay  crops  for  sale 
has  to  a  large  extent  robbed  the  soils  of  their  original  humus  content, 
until  some  of  them  can  not  longer  produce  remimerative  yields  of  such 
crops.     All  forage  crops  grown  should  be  fed  on  the  farm,  the  stable 
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manure  being  returned  to  the  soil,  thus  making  the  process  one  of 
borrowing  from  the  soil  instead  of  robbing  it.  The  selling  of  hay 
and  other  forage  crops  should  never  be  practiced,  except  as  the 
money  received  from  such  sales  is  used  in  pmrchasing  for  feeding 
upon  the  farm  concentrated  feeds  with  which  to  balance  the  feeding 
ration.  The  rational  extension  of  alfalfa  to  all  soib  on  which  it  will 
succeed  without  too  great  diflSculty  and  the  growing  of  more  of  the 
red  clovers  and  other  legumes  will  aid  greatly  in  the  restoration  of 
the  organic  matter  content  of  the  soils.  These  practices  will  enrich 
the  soil  with  nitrogen  from  the  air  at  a  cost  simply  of  care  and  in- 
telligence on  the  part  of  the  husbandman  instead  of  actual  cash 
outlay  often  at  high  prices. 

In  order  to  insure  success  in  the  production  of  legumes  in  general, 
the  liming  of  the  soil  is  often  desirable  and  sometimes  absolutely 
necessary.  Chemical  examination  of  a  number  of  samples  of  soil 
shows  either  a  low  or  no  percentage  of  carbonates,  indicating  the 
necessity  for  the  use  of  lime.  Next  to  the  liberal  use  of  stable  manure 
and  the  growing  of  leguminous  crops  in  the  restoration  of  the  organic 
content  of  the  soils  is  the  growing  of  green  crops  for  soiling ;  that  is, 
feeding  green  in  connection  with  dairy  f aiming,  or  for  plowing  under 
as  green  maniires.  If  these  crops  are  to  be  used  for  soiling  purposes, 
oats  and  Canada  field  peas  are  suggested,  as  they  usually  grow  well 
and  can  be  sown  early  and  furnish  a  heavy  tonnage  of  valuable, 
succulent  feed  which  can  be  used  when  pastures  are  short,  and  the 
peas  being  a  legume  help  to  improve  the  condition  of  the  soil.  How- 
ever, if  they  are  to  be  used  simply  as  green  manure,  buckwheat,  rye, 
etc.,  are  desirable.  These  crops  make  a  luxuriant  growth  and  natur- 
ally leave  the  soil  in  better  condition.  Much  has  been  accomplished 
in  these  matters  by  the  prevalence  of  the  "Wadsworth  lease,"  or 
modifications  of  it,  used  in  renting  farm  property.  This  form  of 
lease  prevents  the  sale  of  any  hay  or  straw  and  requires  that  a  cer- 
tain acreage  of  clover  must  be  put  down  each  year  with  the  wheat 
crop. 

A  considerable  proportion  of  the  agricultural  lands  of  the  county 
are  in  sod,  much  of  which  is  permanent  pasture  and  mowing,  70  per 
cent  of  the  Wadsworth  lands  being  in  sod.  Taking  this  fact  into 
consideration,  the  question  of  the  improvement  of  i>ermanent  sods 
is  of  great  importance.  But  little  work  along  this  line  has  ever  been 
attempted  in  America,  though  such  work  is  common  in  English  and 
continental  European  agricultmre. 

The  reseeding  of  permanent  sod  land  is  profitable.  This  reseeding 
should  be  preceded  by  harrowing,  and  on  mowing  lands  this  operation 
should  follow  top  dressing  with  stable  manure.  In  pastures  the  har- 
rowing distributes  the  droppings  of  the  stock,  distiurbs  the  mosses, 
and  prepares  the  land  for  seedage. 
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Top  dressing  of  mowing  land  should  be  done  in  the  fall  of  the  year, 
spreading  from  8  to  10  loads  of  manure  to  the  acre  as  evenly  as 
possible.  If  commercial  fertilizer  is  used,  100  poimds  to  the  acre  of 
about  a  $30  grade  is  suggested,  the  nitrogen  as  a  nitrate,  the  phos- 
phoric acid  in  the  form  of  floats  (groimd,  imtreated  phosphatic 
rock),  and  potash  to  be  applied  in  the  springtime. 

The  seed  used  should  not  exceed  SI  an  acre  in  cost,  about  4 
pounds  each  of  red  clover  and  timothy  being  used,  the  timothy  being 
applied  in  the  fall  and  the  clover  in  the  spring  of  the  year.  For 
pasture  sods  about  6  loads  of  stable  manure  an  acre  is  the  proper 
application,  and  the  first  year's  seeding  should  be  the  same  as  for 
mowing  sod  land,  followed  the  second  season  with  some  Kentucky 
bluegrass  and  meadow  fescue.  Practical  and  highly  profitable  results 
have  already  been  obtained  in  Livingston  Coimty  by  the  above 
treatment. 

It  is  difficult  to  state  which  of  these  suggestions,  and  others  which 
might  be  made,  are  of  the  greatest  importance,  as  they  are  all  inti- 
mately connected  and  the  best  results  can  not  be  attained  by  the 
accomplishment  of  any  one  alone  to  the  exclusion  of  all  or  any  one  of 
the  others.  They  are  all  of  importance  and  their  accomplishment 
would  be  an  immense  stride  forward  in  the  improvement  of  Livingston 
County  and  New  York  agriculture. 

SOILS. 

The  diversity  of  the  soils  of.  Livingston  County  is  greater  than  has 
ever  before  been  encoimtered  in  any  one  coimty  or  area,  thirty-five 
distinctly  diflFerent  soil  types  or  soil  conditions  having  been  recog- 
nized and  mapped  during  the  progress  of  the  survey,  as  shown  by 
the  map  accompanying  this  report. 

The  origin  of  the  materials  from  which  the  soils  of  Livingston 
County  have  been  derived  and  the  processes  they  have  imdergone  in 
the  formation  of  the  soils  are  as  greatly  diversified  as  are  the  soil 
types  themselves,  with  their  textural  and  structural  characteristics. 
Some  of  the  soils  are  formed  from  local  materials  and  some  are  formed 
from  materials  foreign  to  the  immediate  locality;  some  are  the 
results  of  feeble  glaciation,  viz,  the  Volusia  series  of  soils;  some  of 
heavy  glaciation,  viz,  the  Dimkirk  series  of  soils;  some  are  formed 
from  glacial  wash  materials,  some  from  more  recent  water  action; 
some  are  formed  from  reworked  and  water-deposited  materials, 
viz,  the  Genesee  and  Caneadea  series  and  a  number  of  the  types  of 
the  Dunkirk  series,  as  the  clay,  stony  clay,  silt  loam,  gravelly  loam, 
graveUy  sand,  gravelly  sandy  loam,  and  fine  sand;  and  some  from 
reworked  but  not  water-deposited  material,  as  the  Dunkirk  loam 
and  Dunkirk  fine  sandy  loam.  One  type  is  the  result  of  the  accu- 
mulation of  the  organic  remains  of  plant  life  (Muck)  and  another 
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is  the  accumulation  of  inorganic  material  secreted  by  chara,  an 
aquatic  plant,  and  the  shell  remains  of  aquatic  animal  life  (Warner's 
loam).  And,  finally,  some  are  influenced  largely  by  the  residual 
weathering,  breaking  up,  and  disintegration  in  place  of  the  imderly- 
ing  coimtry  rock,  as  Honeoye  stony  loam,  Livingston  loam,  and  War- 
ren shale  loam. 

Considering  the  geological  derivation  and  processes  of  formation 
of  the  principal  soil  areas,  Livingston  (bounty  can  be  divided  into  two 
parts,  the  firat  a  region  from  which  the  soils  are  derived  directly  from 
the  weathering  and  erosion  of  a  thin  mantle  of  glacial  till,  the  second, 
a  region  from  which  the  soils  are  derived  from  the  weathering  and 
erosion  of  a  thick  mantle  of  glacial  dfibris,  and  from  lacustrine 
deposits  of  glacial  material.  This  latter  part  can  be  fiuther  divided 
into  three  sections,  according  to  the  character  and  coloration  of  the 
soil-forming  materials  and  the  geological  time  of  their  deposition. 

The  former  part  of  the  county  consists  of  a  high  hill  country  carved 
into  its  present  configuration  by  preglacial  erosion  and  then  thinly 
covered  over  with  a  mantle  of  glacial  till,  or,  in  other  words,  a  region  of 
feeble  glaciation,  the  till  deposit  being  for  the  most  part  derived  from 
the  ice  grinding  and  moving  of  the  underlying  country  rock  forma- 
tions of  shale  and  sandstone.  These  rocks  are  all  of  Devonian  age 
and  belong  to  the  Portage  and  Chemung  groups.  The  weathering 
of  these  rocks  and  the  shallow  morainic  till  derived  from  them  has 
formed  a  series  of  soils  of  light  color,  which  has  been  designated  the 
Volusia  series. 

This  series  of  soils  *  is  of  wide  extent,  covering  in  all  an  area  of  about 
15,000  square  miles,  or  9,800,000  acres,  in  northwestern  Ohio,  north- 
western and  northeastern  Pennsylvania,  and  southern  and  south 
central  New  York.  They  range  in  color  from  pale  yellows  and  browns 
io  light  and  dark  grays  and  in  texture  from  a  heavy  silt  loam  to  a 
comparatively  light  gravelly  loam.  They  cover  about  one-fourth  of 
the  total  area  of  the  county,  their  extent  being  nearly  162  square  miles, 
or  103,552  acres.  Three  types  of  the  series  occur  and  are  shown  on 
the  accompanying  soil  map  of  the  county.  These  types  are  the 
gravelly  loam,  the  loam,  and  the  silt  loam,  the  last  being  the  pre- 
dominating type  and  the  gravelly  loam  of  the  least  importance  in 
areal  extent. 

The  remainder  of  the  county,  or  second  part,  consists  of  low  level, 
high  level,  and  recent  water-carried  and  deposited  materials  derived 
largely  from  heavier  deposits  of  glacial  dfibris. 

Li  the  low-level  section  of  this  part  of  the  county  there  was  much 
less  action  by  preglacial  erosive  agencies.  The  underlying  country 
rock,  shale,  sandstone,  and  limestone  of  Devonian  age  have  con- 

aSee  Bulletin  60,  Bureau  of  Soils.  A  Preliminary  Report  on  the  Volusia  Soils, 
their  Problems  and  Management.    By  M.  Earl  Carr. 
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tributed  only  a  little  to  the  soil-forming  material,  though  in  many 
places  residual  decay  of  the  underlying  shales  contributes  to  the 
formation  of  the  subsoil,  and  much  of  the  stone  content  is  from  the 
Onondaga  limestone.  However,  by  far  the  major  portion  of  the  soil- 
forming  material  of  the  section  is  derived  from  the  weathering  of  the 
material  brought  in  from  the  north  by  the  ice.  Some  of  these  soils, 
viz,  the  gravelly  loam,  gravelly  sandy  loam,  and  gravelly  sand,  are 
clearly  outwash  materials,  sorted  and  deposited  near  the  shore  in 
temporary  bodies  of  water,  and  others,  as  the  loam  and  fine  sandy 
loam,  are  formed  from  the  reworking  of  the  same  kinds  of  material. 
Consequently  the  soils  are  of  lacustrine  and  semilacustrine  origin, 
certain  of  the  types,  as  the  clay  and  silt  loam,  having  been  formed 
entirely  under  water,  as  is  shown  by  their  uniformly  fine  texture  and 
by  stratification  planes;  certain  other  types,  as  the  gravelly  types, 
were  formed  by  swiftly  moving  currents  of  water,  as  is  evidenced  by 
the  cross-bedded  and  interstratified  structure  and  the  coarse  char- 
acter of  the  materials,  gravels  and  stones;  or,  in  other  words,  they 
are  derived  from  the  weathering  of  outwash  glacial  dfibris.  In  still 
other  types,  as  the  loam  and  fine  sandy  loam,  there  is  no  evidence  of 
water  deposition,  though  it  is  certain  that  they  were,  for  the  most 
part,  once  covered  over  by  glacial  waters  for  longer  or  shorter  periods 
of  time.  It  is  evident,  however,  that  these  bodies  of  water  were  not 
of  sufiBcient  depth  or  of  long  enough  duration  to  eflfect  any  amount  of 
deposition,  and  the  resulting  soils  are  the  glacial  moranic  till  merely 
reworked  at  the  surface. 

All  of  these  soils  are  largely  of  the  Dimkirk  series,  a  series  of  brown 
and  gray,  often  tinged  with  red,  soils  of  glacial  lake  and  terrace 
origin.  In  this  area  they  range  in  texture  from  light  sands  and 
gravels  to  the  heaviest  deposits  of  the  region,  the  clay.  Ten  types 
of  the  series  are  distinguished  and  mapped  in  the  county,  of  which 
the  loam,  the  fine  sandy  loam,  the  clay,  and  the  gravelly  loam  pre- 
dominate. This  series  of  soils  covers  one-half  of  the  county,  and, 
taken  as  a  whole,  is  also  the  most  important  agriculturally. 

In  various  parts  of  this  low-level  section  of  the  county  there  are 
small  areas  where  a  considerable  amount  of  organic  matter  has  accu- 
mulated on  account  of  poor  local  drainage  conditions,  thus  giving  to 
the  soils  a  much  darker  color.  These  soils  belong  to  the  Clyde  series, 
two  types  being  recognized,  the  loam  and  fine  sand. 

In  the  southwestern  comer  of  the  county,  in  the  Portage  district 
and  a  small  part  of  southeastern  Ossian  township,  is  a  region  belong- 
ing to  a  section  of  high-level,  light-colored  lacustrine  deposits  of 
earlier  geological  time.  In  this  section  the  soils  are  characterized  by 
light  colors,  grays,  pale  yellows,  and  very  light  browns  predominating. 
The  soils  vary  from  a  tough,  dense  clay  to  the  light,  porous  sands  and 
gravels.     Of  this  series,  the  Caneadea,  six  types  are  mapped — the 
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gravelly  loam,  the  gravelly  sandy  loam,  the  loam,  the  fine  sand,  the 
silt  loam,  and  the  clay.  The  silt  loam  is  by  far  the  most  important 
in  areal  extent.  The  Caneadea  series  of  soils  occurs  in  its  greatest 
development  in  the  upper  Grenesee  River  Valley  in  Livingston, 
Wyoming,  and  Allegany  counties  of  the  State  of  New  York. 

The  soils  of  this  section  of  the  county,  like  those  of  the  low-level 
section  just  discussed,  are  lacustrine  or  are  modified  by  lacustrine 
influences,  and  all  have  to  do  with  the  various  stages  of  the  history 
of  the  Grenesee  drainage  and  the  evolution  of  the  present  course  of 
the  river  which  it  has  taken  in  postglacial  time.  Fairchild^  has 
recognized  no  less  than  seventeen  distinct  stages  or  episodes  in 
this  drainage.  The  first  three  stages  involve  only  the  upper  part 
of  the  valley,  and  need  not  be  considered  in  this  report.  Contempora- 
neous with  stage  4,  when  the  outlet  of  the  Grenesee  waters  was  at 
Cuba,  to  the  Allegheny-Ohio-Mississippi,  the  formation  of  the 
Caneadea  series  of  soils  began,  and  continued  through  all  stages  of 
which  the  outlet  for  the  waters  held  back  by  the  ice  front  and 
morainal  dams  was  to  the  south. 

During  all  these  stages  and  in  some  morainal  lakes  the  soil-forming 
materials  were  derived  from  the  wash  and  erosion  of  the  high  shale 
and  sandstone  hills  of  the  immediate  region,  and  the  resulting  soils 
belong  to  the  Ught-colored  Caneadea  series.  Upon  the  recession  of 
the  ice  front  northward  successively  lower  and  lower  outlets  were 
uncovered,  and  as  soon  as  the  imponded  waters  were  able  to  drain 
off  eastward  and  westward  farther  to  the  north  the  soil-forming 
materials  were  derived  from  the  mantle  of  foreign  glacial  material 
and  the  formation  of  the  brown  Dunkirk  soils  resulted.  Thus  it  is 
seen  that  the  Caneadea  series  of  soils  is  derived  at  least  very  largely 
from  wash  from  the  same  materials  from  which  the  Volusia  series 
has  been  derived,  while  these  materials  play  no  important  part  in 
the  formation  of  the  Dunkirk  series. 

The  stages  of  Grenesee  drainage  involved  in  the  formation  of  the 
Caneadea  soils  are  the  fourth,  fifth,  and  sixth  and  the  St.  Helena- 
Gibsonville  morainal  lake  of  stage  9.  All  of  the  latter  stages,  7  to 
17,  inclusive,  were  involved  in  the  formation  of  the  Dunkirk  soils. 
Subsequent  erosion  has  greatly  modified  and  altered  all  of  these  lake 
deposits  and  has  been  a  factor  in  the  processes  of  formation  of  all  of 
them,  though  many  of  the  old  terrace  levels  of  the  various  lakes  of 
the  different  stages  of  the  development  of  the  present  system  of 
drainage  are  still  extant. 

The  third  section  of  this  latter  division  of  Livingston  Coimty  con- 
sists of  comparatively  recent  and  present  stream-wash  and  deposition. 
The  soils  of  this  region  and  formation  are  of  the  Genesee  series  and 
occupy  first-bottom  positions.     Five  types  of  this  series  are  shown  on 

« Pleistocene  History  of  the  Genesee  Valley,  H.  L.  Fairchild.  Bulletin  No.  118, 
New  York  State  Museum. 
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the  soil  map  of  the  county — the  shale  loam,  the  fine  sandy  loam,  the 
loam,  the  silt  loam,  and  the  clay  loam — the  silt  loam  being  by  many 
square  miles  greater  in  extent  than  all  the  other  types  taken  together. 
These  Genesee  soils  occupy  the  floor  of  the  Great  Valley,  the  filling 
at  the  heads  of  Conesus  and  Hemlock  lakes,  and  small  stream  bot- 
toms in  various  other  portions  of  the  coimty.  They  are  often  over- 
flowed and  are  still  forming  by  the  addition  of  new  materials,  as 
well  as  by  the  ordinary  processes  of  weathering,  the  addition  of 
plant  remains,  and  the  action  of  lower  forms  of  animal  life. 

Scattered  about  the  coimty  are  a  few  types  of  soil  which  do  not 
readily  fall  within  the  soil  classes  and  formative  processes  previously 
discussed. 

A  local  soil  type,  the  Livingston  loam,  is  the  result  of  residual  dis- 
integration of  shale  rock  in  place,  modified  by  lake  and  glacial 
influences.  Other  local  types  are  the  Honeoye  stony  loam,  which  is 
developed  by  the  proximity  of  the  Onondaga  limestone  to  the  sur- 
face, the  Nunda  stony  loam,  the  weathered  stony  till  of  the  Portage 
moraine,  and  the  Tuscarora  sandy  loam,  a  type  derived  from  sandy 
lacustrine  deposits  overlying  heavy  materifiJs.  The  Warners  loam 
is  due  to  an  accumulation  of  inorganic  materials  in  fresh  water,  as 
Muck  and  Swamp  are  due  to  wet,  swampy  conditions  and  an  accumu- 
lation of  organic  plant  life  remains,  more  or  less  altered  by  decompo- 
sition. Erosion  has  exposed  the  underlying  rocks  in  cliffs  and 
gorges  and  formed  the  separation  designated  as  Rock  outcrop. 

Below  is  given  a  table  stating  the  relative  and  actual  areal  extent 

of  each  series  and  of  each  soil  type,  as  shown  on  the  accompanying 

map  of  the  county: 

Aretu  of  different  sails. 


Son. 


DozUdrk  loam 

Voh»iaslHk»m 

VohiBlakMin 

Dunkirk  fine  aaody  kMm 

Dunkirk  dfty 

Ocnaee  silt  loam 

DanUrk  gravelly  aaody  k)am 

LlvtngBton  kiam. 

Dmikfa-k  gravelly  loam 

CMwadea  gilt  loam 

VohiBla  gravelly  loam 

Clyde  loam 

Dunkirk  silt  loam 

Warren  shale  loam. 

Mix^ 

Dunkirk  stony  day 

Cancadea  gravelly  loam 

Caneadealoam 

Dunkirk  gravelly 


Acres. 

Percent. 

76, 7» 

19.1 

66,680 

13.8 

38,730 

9.6 

36,840 

8.9 

90,784 

7.7 

26,113 

6.6 

23,912 

6.7 

13,604 

8.3 

12,160 

3.0 

10,763 

2.7 

9,162 

2,3 

7,488 

1.8 

7,860 

1.8 

6,440 

1.8 

6,120 

1.3 

4,993 

1.2 

4,993 

1.2 

4,160 

1.0 

4,082 

1.0 

8oQ. 


Dunkirk  fine  sand 

Caneadea    gravelly     sandy 

loam 

Genesee  fine  sandy  loam. ... . 

Genesee  k)am 

Honeoye  stony  loam. 

Swamp 

Caneadea  day 

Rockouterop 

Caneadea  fine  sand 

Genesee  day  loam 

Warners  k)am 

Clyde  fine  sand 

Genesee  shale  loam 

Tuscarora  sandy  kMm 

Nunda  stony  loam. 

Dunkirk  graveL 

Total. 


Acres.     Percent. 


3,840 


402,660 


1.0 


3,840 

1.0 

3,840 

1.0 

8,392 

2,304 

1,920 

1,280 

1,280 

1,024 

960 

704 

640 

640 

320 

320 

320 
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DUNKIRK  8TONY  CLAY. 


The  soil  of  the  Dunkirk  stony  clay  consists  of  an  ash-colored,  yel- 
lowish-gray or  brownish-gray  silty  clay  loam,  with  a  depth  of  7  to  9 
inches.  It  is  compact  and  contains  a  considerable  though  variable 
quantity  of  small  to  large  roimded  stones  and  gravel.  The  upper 
part  of  the  subsoil  is  also  more  or  less  silty  and  gritty,  but  soon  grades 
into  a  tough  chocolate  or  reddish-brown,  dense,  heavy  clay  or  clay 
loam.  The  stone  content  of  the  subsoil  is  much  less  than  that  of  the 
surface  soil.  While  this  description  is  true  of  typical  areas,  there  is  a 
phase  of  the  type  south  of  Geneseo  where  the  silty  soil  covering  is  not 
nearly  so  prominent. 

The  soil  clods  badly  when  handled  imder  unfavorable  moisture 
conditions,  either  when  there  is  too  much  or  too  Uttle  water  present, 
and  when  once  plowed  imder  these  unfavorable  conditions  it  is  almost 
impossible  to  reduce  the  clods  and  secure  a  favorable  tilth  with  any 
amount  of  tillage.  The  surface  sun-cracks  greatly  during  periods  of 
dry  weather. 

The  Dimkirk  stony  clay  is  typically  developed  north  of  Geneseo 
and  northwest  of  Cuylerville,  with  the  nonsilty  phase  south  of 
Geneseo.  There  are  other  areas  scattered  over  that  part  of  the 
coimty  occupied  by  the  Ihmkirk  soils.  It  has  a  steep,  broken  to 
gently  rolling  topography,  and  has  only  a  fair  surface  drainage. 
However,  the  fine  texture  and  dense,  close  structure  prevent  or 
retard  internal  movement  of  water  and  make  artificial  drainage  par- 
ticularly desirable  and  even  necessary  in  order  to  insure  the  best 
results  in  the  utilization  of  the  type  in  the  growing  of  the  various  farm 
crops.  Underdrainage  is  not  only  very  beneficial  in  increasing  the 
yields  of  crops,  but  also  makes  possible  the  satisfactory  working  of 
the  soil  imder  a  much  wider  range  of  moisture  conditions,  reducing 
the  likehhood  of  clodding,  improving  the  tilth,  and  making  the  labor 
in  all  the  stages  of  cultivation  much  more  effective. 

The  Dunkirk  stony  clay  represents  altered,  and  weathered  lacus- 
trine deposits  of  a  fine  character,  with  an  admixture  of  glacial  gravel 
and  bowlders.  These  sediments  were  undoubtedly  laid  down  at  a 
time  when  glacial  lakes  were  prevalent  at  the  ice  front.  Contem- 
poraneously with  the  existence  of  these  bodies  of  water  there  must 
have  been  an  occasional  inrush  of  water,  floating  bodies  of  ice, 
etc.,  all  of  which  must  have  carried  the  coarse  and  stony  material 
now  foxmd  in  the  soil.  As  a  rule  this  type  of  soil  is  foimd  at  slightly 
higher  levels  than  the  Dimkirk  clay  and  erosion  has  been  instru- 
mental in  its  formation,  the  finer  materials  having  been  bodily 
removed,  leaving  the  gritty  silt  and  the  hard,  stony  material  more 
abundant  at  the  surface. 

Much  of  the  native  timber  growth,  consisting  mainly  of  white  oak, 
with  some  elm  and  beech  and  a  scattering  of  other  hardwood  trees, 
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has  been  removed.  Remnants  of  the  original  forests  are  found  in 
places.  When  in  sod  Canada  bluegrass  {Poa  compressa)  comes  in 
naturally,  giving  good  pasturage,  and  the  greater  part  of  the  area  of 
this  soil  is  in  permanent  pasture,  for  which  it  is  well  suited.  Meadow 
sods  of  timothy  and  alsike  clover  cut  from  1  ton  to  2  tons  of  hay  per 
acre  annually.  Red  clover  {Trifolium  pratense)  is  seldom  planted, 
though  the  alsike  does  well.  Forty  years  ago  this  soil  was  used 
extensively  for  wheat,  of  which  it  produced  heavy  crops.  It  was 
then  newly  cleared  and  the  wheat  was  put  in  among  the  roots  and 
stumps,  the  presence  of  which  made  the  drainage  good.  It  is  now 
less  porous,  and  bakes  and  clods,  making  it  tough  and  hard  to  work. 
During  droughty  periods  the  surface  cracks  open,  the  cracks  being 
in  many  cases  an  inch  or  more  in  width.  It  is  regarded  as  a  poor 
type  of  soil  for  farming.  Ten  years  ago,  in  1898,  tenants  on  farms 
of  this  type  were  imable  to  pay  an  annual  rental  of  90  cents  per 
acre.  Dairying  is  coming  in,  however,  and  the  prospects  for  the 
utilization  of  this  soil  type  are  improving.  The  dairy  industry  should 
prove  a  profitable  one  for  this  soil,  the  stable  manure  being  returned 
to  the  soil,  increasing  the  humus  content  and  thus  improving  the 
tilth  and  ease  with  which  it  can  be  handled.  However,  it  is  still 
difficult  to  rent  farms  of  this  soil,  so  the  main  use  to  which  it  is  put 
is  grazing. 

The  difficulties  spoken  of  make  the  agricultural  conditions  of  the 
Dunkirk  stony  clay  poor,  though  susceptible  of  improvement  by 
skillful,  judicious,  and  careful  methods  of  soil  management.  The 
price  of  such  land  ranges  from  $30  to  $40  an  acre. 

The  following  table  gives  the  average  results  of  the  mechanical 
analyses  of  fine-earth  samples  of  both  soil  and  subsoil  of  the  Dunkirk 
stony  clay: 

Mechanical  analyses  of  Dunkirk  stony  clay. 


Number. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fto. 
sand. 

Very  fine 
sand. 

Percent. 
7.1 

sut 

Clay. 

19383,19305 

19394,19306 

Soil 

Percent. 

0.9 

.4 

Percent. 
2.8 
2.0 

Percent. 
2.3 
1.8 

Percent. 
7.2 
6.3 

Percent. 
41.6 

Percent. 
32.9 

Subaoll 

7.7 

28.6 

53.1 

DUNKIRK  GRAVEL. 


The  Dunkirk  gravel  consists  of  deep  beds  of  coarse  rounded  gravel. 
There  is  at  the  surface  a  few  inches  of  material  which  has  a  brown 
color,  as  a  result  of  the  presence  of  a  small  percentage  of  organic 
matter  and  a  more  complete  oxidation  of  the  material  exposed  to  the 
air.  Most  areas  of  this  gravel  type  are  stratified  and  bedded,  espe- 
cially in  the  lower  depths,  though  a  few  small  areas  consist  of  merely 
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a  mass  of  imsorted  stones  and  gravel  with  very  little  fine  material. 
The  stone  and  gravel  of  those  areas  f omid  in  the  northern  part  of  the 
coimty  are  largely  of  limestone  derived  from  the  Onondaga  lime- 
stone. In  these  areas  the  mass  of  gravel  is  often  soUdly  cemented 
together  with  carbonate  of  lime,  and  almost  always  the  gravels  are 
coated  with  the  same  material. 

The  Dunkirk  gravel  occurs  only  to  a  limited  extent.  There  are 
several  small  areas  in  various  parts  of  the  coimty.  All  the  areas 
occupy  relatively  high  topographic  positions  and  owing  to  the  open 
structure  and  texture  are  excessively  drained.  They  were  formed 
by  water  deposits  from  swiftly  moving  currents  and  from  morainal 
deposits.  They  are  poorly  suited  to  farming,  owing  to  the  low  mois- 
ture-holding power.  Reforestation  would  likely  be  the  best  use  to 
which  they  could  be  put. 

DUNKIRK  QRAVELLY  SANDY  LOAM. 

The  surface  soil  of  the  Dunkirk  gravelly  sandy  loam  consists  of  a 
light,  loose,  sandy  loam  from  8  to  10  inches  in  depth.  The  color  is 
usually  a  brown  to  light  brown,  though  often  darker  in  those  fields 
which  are  in  a  high  state  of  cultivation,  owing  to  the  presence  of  a  laiger 
amount  of  decaying  organic  matter.  The  sand  content  is  largely  of 
the  medium  to  fine  grades.  There  is  also  a  rather  high  percentage  of 
fine  rounded  gravel.  The  subsoil  from  10  inches  to  3  feet  and  more 
in  depth  is  similar  in  character  to  the  soil,  though  usually  of  a  lighter, 
yellower  color,  and  somewhat  less  loamy.  Often  crossbedded  and 
interstratified  sands  and  gravels  are  found  in  the  subsoil.  This  soil 
type  is  easily  cultivated  and  can  be  worked  under  an  extremely  wide 
range  of  moisture  conditions,  even  almost  immediately  after  a  heavy 
rainfall. 

Small  areas  of  the  Dunkirk  gravelly  sandy  loam  are  foimd  through- 
out all  of  the  townships  of  the  coimty  except  Portage,  Ossian,  and 
Springwater.  There  are  no  large  areas  of  the  type,  though  the  aggre- 
gate areal  extent  is  considerable.  The  type  occupies  roUijig  to 
almost  hilly  topographic  positions,  and  owing  to  this  and  its  loose, 
open  texture  and  structure  has  excellent  natural  drainage. 

The  Dunkirk  gravelly  sandy  loam  is  derived  from  glacial  material 
brought  from  the  north,  but  has  been  formed  by  two  different  pro- 
cesses. The  largest  portion  of  it  occurs  as  delta  or  temporary  lake 
shore  deposits,  the  material  having  been  washed  out  from  the  morainic 
till  and  deposited  in  water.  Some  of  it,  however,  has  been  developed 
by  the  weathering  of  the  till  of  small  drumlins  which  probably 
existed  as  islands  in  the  glacial  lakes  held  to  the  south  of  the  ice 
front  as  the  glacier  receded  northward  by  melting.  The  till  of  the 
whole  immediate  region  is  especially  sandy,  and  some  of  these  areas 
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which  have  not  been  modified  or  where  the  materials  moved  by  water 
action  are  very  light  in  character,  have  been  mapped  with  the  delta 
and  shore  formations,  the  soil  characteristics  of  the  two  being  similar 
despite  their  different  processes  of  formation. 

The  native  forest  growth  of  the  Dunkirk  gravelly  sandy  loam 
consisted  principally  of  white  pine  and  chestnut.  Ther©  was  also  a 
scattering  of  oais  and  other  varieties  of  hardwood. 

The  Dimkirk  gravelly  sandy  loam  is  well  suited  to  the  production 
of  hay,  beans,  wheat,  oats,  and  early  potatoes.  Newly  seeded  areas 
of  clover  and  timothy  yield  2  tons  per  acre  of  hay  of  fine  quality. 
Beans  will  yield  from  10  to  25  bushels,  wheat  from  16  to  25  busheb, 
and  oats  from  40  to  50  bushels  per  acre.  A  few  alfalfa  fields  have 
been  sown,  with  excellent  results.  The  acreage  devoted  to  this 
legume  should  be  gradually  extended  from  year  to  year,  as  the  soil 
is  particularly  suited  to  it. 

Much  of  the  Dimkirk  gravelly  sandy  loam  is  topographically 
unfavorable  for  agricultural  occupation  and  wooded.  These  forested 
areas  should  be  carefully  handled  on  improved  forestry  principles 
and  as  fast  as  possible  not  only  those  areas  now  covered  with 
worthless  second-growth  timber,  but  also  other  areas  imsuited  for 
cultivation  should  be  reforested  to  chestnut  and  white  pine,  which 
are  especially  suited  to  the  soil  and  natural  conditions  of  the  type. 

The  cultivated  fields  of  this  type  of  soil  should  be  liberally  supplied 
with  organic  matter  and  maintained  in  that  condition  by  frequent 
Uberal  applications  of  stable  manure  and  by  green  manuring.  This 
would  not  only  prove  beneficial  in  improving  the  tilth,  but  in  increas- 
ing its  moisture-holding  capacity. 

The  improved  areas  of  the  Dunkirk  gravelly  sandy  loam  are  held 
at  prices  varying  from  $60  to  $75  an  acre,  while  the  more  rough  and 
heavy  areas  not  suited  to  agriculture  are  somewhat  lower  in  price. 

The  following  table  gives  the  results  of  mechanical  analyses  of  a 
fine-earth  sample  of  both  soil  and  subsoil  taken  from  a  field  of  Dunkirk 
gravelly  sandy  loam: 


Mechanical  analyses  of  Dunkirk  gravelly  sandy  loam. 

Nnmber. 

i>e9cHption. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
saod. 

Very  flue 
sand. 

Sflt     1    Clay. 

19380 

Percent. 

Sou 1.9 

Subset 2.2 

Percent. 
7.1 
6.4 

Percent. 
8.1 
6.9 

Percent. 
26.6 
27.8 

Percent. 
19.2 
21.3 

Per  cent.  Per  cent. 
29.0  1            7  9 

19300 

27  5  1            7  4 

Sample  No.  10380  shows  32.5  per  oent  of  fine  gravel  too  large  to  be  indoded  in  the  fine  gravel  of  the  table 
and  sample  No.  19990, 29.7  per  cent. 
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DUNKIRK  GRAVELLY  LOAM. 

The  surface  soU  (interstitial  material)  of  the  Dunkirk  gravelly 
loam  consists  of  a  loam,  light  brown  to  brown  in  color,  with  a  depth 
of  about  10  inches.  The  subsoil  from  10  to  36  inches  is  a  loam  of 
practically  the  same  texture,  the  color  being  deeper  and  having  a 
reddish  or  reddish-brown  cast.  Both  soil  and  subsoil  contain  a  very 
large  percentage  of  rounded  stones  and  gravel.  This  stone  and 
gravel  content,  especially  in  the  northern  part  of  the  county,  is 
made  up  principally  of  limestone  from  the  Onondaga  formation  of 
Devonian  age,  both  the  sUiceous  (or  comiferous)  and  nonsiliceous 
forms  being  present.  Typical  areas  of  this  soil  type  are  best 
described  by  the  term  '* stony  gravelly  loam.'*  Underneath  the 
surface  3  feet  is  a  deep  subsoil  of  stratified  and  interbedded  sands 
and  gravels.  Some  of  these  materials  are  solidly  cemented,  the 
cementing  substance  being  carbonate  of  hme,  forming  a  conglomerate 
rock.  That  this  subsoil  often  extends  to  a  considerable  depth  is 
shown  by  sections  30  to  40  feet  high. 

This  soil  is  quite  easily  cultivated,  though  the  high  stone  and 
gravel  content  interferes  to  some  extent  with  the  use  of  the  various 
tillage  implements.  However,  as  a  rule  it  is  not  difficult  to  secure 
and  maintain  a  favorable  condition  of  tilth.  It  can  be  worked  under 
a  wide  range  of  moisture  conditions  without  fear  of  clodding  or 
puddling,  the  rock  content  counteracting  tendencies  in  that  direction. 

The  Dunkirk  gravelly  loam  is  most  extensively  and  tjpically  de- 
veloped in  the  northwestern  corner  of  the  county  in  Caledonia  Town- 
ship. In  fact,  it  is  the  predominating  soil  type  of  that  township. 
Scattering  areas  of  irregular  size  and  shape  occur  in  various  other 
parts  of  the  county. 

The  topographic  features  of  this  soil  type  are  largely  level  or 
slightly  undulating,  as  a  consequence  of  the  agencies  by  which  it  has 
been  formed.  There  are,  however,  some  variations  from  the  typical 
surface  features  in  some  of  the  smaller  and  less  important  areas  which, 
occurring  on  steep  slopes,  have  been  greatly  modified  from  their  origi- 
nal form.  The  drainage  of  the  type  is  good,  though  some  small  local 
areas  within  the  type  would  undoubtedly  be  considerably  improved 
in  their  crop-producing  power  by  underdraining.  The  beds  of  sand 
and  gravel  of  the  deep  subsoil  enable  the  soil  to  remove  quickly  even 
large  amounts  of  water  falling  on  the  surface  and  to  prevent  effect- 
ively the  rise  and  maintenance  of  the  water  table  sufficiently  near  the 
surface  to  damage  crop  growth. 

The  Dunkirk  gravelly  loam  has  been  formed  by  the  postglacial 
weathering  and  alteration  of  terrace  and  delta  materials  laid  down  at 
the  ice  front  by  swiftly  moving  water  currents  at  or  about  the  close 
of  the  glacial  period.  Probably  some  more  recent  water  movements 
have  been  instrumental  in  a  degree  in  the  formation  of  the  type. 
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The  large  area  south  and  southeast  of  Caledonia  is  an  outwash  delta 
plain,  deposited  from  a  large  glacial  stream  whose  channel  must  have 
been  restricted  near  the  present  site  of  the  village  of  Caledonia  and 
its  large  volume  of  water  forced  swiftly  through  this  narrow  channel, 
removing  practically  all  detritus  which  must  have  been  laid  down 
there  by  the  recession  of  the  ice,  and  leaving  the  underlying  limestone 
rock  almost  bare.  Where  this  outwashed  delta  plain  now  exists  there 
must  have  been  a  much  wider  channel,  or  perhaps  a  lake,  into  which 
the  swiftly  moving  waters  flowed.  Here,  the  velocity  of  the  currents 
being  checked,  they  were  no  longer  able  to  carry  such  a  heavy  load, 
and  deposited  it  as  a  delta  in  the  quieter  lake  water.  The  other  areas 
of  the  Dunkirk  gravelly  loam  were  formed  in  much  the  same  manner, 
swiftly  moving  water  currents  being  necessary  for  the  carrying  and 
depositing  of  the  stone  and  gravel  content. 

Noticeable  characteristics  of  the  type  are  the  high  limestone  con- 
tent, the  lime-cemented  gravels  previously  mentioned,  and  the  fact 
that  most  of  the  stones  and  gravel  are  coated  with  a  film  of  the  same 
cementing  material. 

The  Dunkirk  gravelly  loam  is  one  of  the  best  com  soils  of  the 
county,  and  with  reasonable  care  and  cultivation  a  maximum  crop 
may  be  expected  annually.  The  average  yield  of  com  is  seldom  less 
than  100  bushels  of  ears  per  acre,  with  a  large  tonnage  of  stover  for 
forage.  An  8-acre  field  this  season  (1908)  husked  1,000  bushels,  or 
125  bushels  per  acre.  Com  for  ensilage  yields  from  8  to  15  tons  per 
acre. 

Another  important  crop  adaptation  of  the  type  is  its  suitability  for 
growing  the  grasses  and  legumes  for  hay,  and  especially  red  clover  and 
alfalfa.  Among  the  soil  conditions  favorable  for  alfalfa  may  be  men- 
tioned good  drainage  and  deep  underground  water  table,  lime  and 
limestone  content,  a  structure  and  texture  that  will  not  only  permit 
but  aid  a  rapid  and  desirable  root  development,  warmth  of  soil,  and, 
lastly,  a  high  state  of  cultivation.  It  is  likely  that  the  most  essential 
point  necessary  to  insure  success  in  alfalfa  growing  is  the  inoculation 
of  the  soil.  Successful  fields  of  this  valuable  legume  yield  as  high  as 
5  tons  per  acre  and  should  never  fail  to  produce  less  than  three  cut- 
tings annually  of  1  ton  each  per  acre.  Clover  and  timothy  sod  usually 
yields  from  1 J  to  3  tons  of  hay  of  excellent  quality  per  acre.  Certain 
varieties  of  beans  do  well  and  are  extensively  grown.  The  pea  bean, 
the  leading  variety,  yields  from  10  to  30  bushels  per  acre.  Oats 
yield  well,  usually  giving  from  40  to  75  bushels  per  acre.  On  an 
average  wheat  will  yield  25  bushels  per  acre,  the  usual  crop  varying 
from  15  to  30  bushels  per  acre.  Potatoes  also  do  well,  the  yield 
ranging  from  100  to  250  bushels  per  acre. 

Fertilizers  used  on  the  Dunkirk  gravelly  loam  consist  of  high- 
grade  mineral  mixtures  and  considerable  quantities  of  stable  manure. 
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as  a  good  many  head  of  cattlo;  both  for  dairy  and  feeding  purposes, 
are  kept,  as  well  as  many  sheep. 

Agriculture  on  farms  composed  of  the  Dunkirk  gravelly  loam  is 
in  an  exceedingly  prosperous  condition.  But  little  land  is  unused, 
and  that  under  cultivation  is  farmed  well,  and  not  only  made  to  pro- 
duce good  returns,  but  is  maintained  in  a  high  state  of  productivity. 
The  stock  kept  is  of  high  grade,  the  fences  good,  and  farm  buildings 
commodious,  well  built  and  painted,  and  in  good  repair. 

Farms  of  the  Dunkirk  gravelly  loam  always  bring  a  high  price.  A 
fair  average  figure  is  about  $70  an  acre.  Sales  vary  from  $40  to 
$100  an  acre. 

The  following  table  gives  the  results  of  mechanical  analyses  of 
the  fine  earth  of  both  soil  and  subsoil  of  the  Dunkirk  gravelly  loam: 

Mechanical  analyses  of  Dunkirk  gravelly  loam. 


Number. 

Deaoription. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

sut 

Clay. 

isaoi 

Son 

PercenL 
4.3 
2.9 

PercenL 
1L3 
9.3 

PercenL 
5.9 
4.7 

Percent. 
12.9 
12.8 

Percent. 
12.3 
11.9 

PercenL 
89.3 
36.9 

PercenL 
13.8 

193Q2 

Subeoll 

21.4 

Sample  No.  19391  shows  38.6  per  cent  of  fine  grayel  too  large  to  be  Included  In  the  fine  gravel  of  the  table, 
and  sample  No.  10302,  41.9  per  cent. 

DUNKIRK  ORAYBLLY  SAND. 

The  soil  of  the  Dunkirk  gravelly  sand  consists  of  7  or  8  inches  of 
yellowish-brown  to  brown  gravelly  sand;  the  sand  being  of  a  medium 
to  coarse  texture  and  the  gravel  small  to  medium  and  much  water- 
worn  and  rounded.  The  subsoil  from  7  to  36  inches  is  a  light  yel- 
lowish-brown to  yellow  gravelly  sand,  the  sand  being  somewhat 
coarser  and  cleaner  than  in  the  top  soil  and  the  gravel  larger  and 
more  abundant.  There  are  small  areas  which  depart  from  the 
typical  description.  In  some  the  gravel  is  absent  and  in  others  it  is 
overabundant.  While  the  surface  few  feet  of  the  section  usually 
shows  no  signs  of  stratification,  the  lower  and  deeper  section  consists 
of  crossbedded  and  interstratified  layers  of  sands  and  gravels  of 
various  grades,  though  no  very  large  gravel  is  found.  This  soil  is 
easily  worked  even  after  heavy  rains. 

The  Dunkirk  gravelly  sand  in  this  area  is  rather  limited  in  extent. 
It  is  most  typically  developed  and  has  the  largest  extent  at  Mount 
Morris  and  between  Mount  Morris  and  Moscow.  There  is  also  a 
small  area  near  Sonyea. 

The  natural  drainage  of  this  soil  is  excellent,  the  whole  section  to 
considerable  depths  being  open  and  admitting  of  the  free  and  easy 
movement  of  water.  It  occupies  terraces  and  broad  delta  plains 
on  both  sides  of  the  Qenesee  River  north  and  south  of  the  High 
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Banks.  The  process  of  formation  which  accounts  for  the  occur- 
rence of  the  Dunkirk  gravelly  sand  in  Livingston  County  is  intimately 
connected  with  the  Pleistocene  history  of  the  Genesee  River  and  its 
valley.  These  deposits  of  sand  and  gravel  undoubtedly  represent 
the  altered  remnants  of  a  series  of  deltas  washed  out  and  built  up 
by  successive  periods  of  high  water  during  the  progress  of  the  river's 
work  in  cutting  its  present  rock-walled  canyon,  conmionly  called 
the  **High  Banks."  None  of  the  type  occurs  above  900  feet,  approx- 
imately the  altitude  of  the  top  of  these  banks,  and  none  of  it  below 
600  feet,  the  elevation  at  their  base. 

The  crops  best  adapted  to  the  Dunkirk  gravelly  sand  are  early 
potatoes,  tomatoes,  melons  and  cantaloupes,  string  beans,  and  in 
fact  all  kinds  of  truck  and  canning  crops.  The  loose,  open  character 
of  the  soil  makes  it  a  warm,  early  soil,  and  vegetables  can  be  mar- 
keted from  this  type  from  a  few  days  to  weeks  earlier  than  from  any 
of  the  other  soils  in  the  vicinity.  The  small  fruits  and  berries  of  all 
kinds,  especially  strawberries,  do  well. 

The  whole  type  should  be  well  manured  with  either  stable  manure 
or  green  crops  plowed  under,  in  order  to  maintain  a  high  content  of 
humus,  to  aid  in  holding  moisture  for  the  use  of  the  growing  crops. 

Below  is  given  a  table  showing  the  results  of  mechanical  analyses 

of  a  fine-earth  sample  of  both  soil  and  subsoil  of  the  Dimkirk  gravelly 

sand: 

Mechanical  analy$e9  of  Dunkirk  gravelly  sand. 


Nimibor. 

Docriptioii. 

Pine 
gravel. 

Coerse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

sut 

Clay. 

18387 

Sofl 

Percent. 
4.0 
6.1 

Percent. 
17.3 
18.0 

Percent. 
15.2 
15.6 

Percent. 
21.7 
20.6 

Percent. 
9.1 
10.5 

Percent. 
24.7 
22.2 

PercenL 
7.2 

19388 

SabaoU 

7.3 

Sample  No.  1938 
andsMnptoNo.  M 

7  8bow8  44.5pc 
888, 60.4  per  oe 

irceotofa 
mt. 

Dir 

negrsvelt 
NKIRK  F 

oolargeto 
[KB  SAN 

beincladA 
D. 

dinthefli: 

te  gravel  ol 

the  table. 

The  Dimkirk  fine  sand  consists  of  a  surface  soil  of  gray  to  light- 
brown  or  yellowish  fine  sand,  extending  to  a  depth  <5f  about  12 
inches,  underlain  to  a  depth  of  3  feet  and  more  by  a  subsoil  of  yel- 
low fine  to  very  fine  sand.  Brown  colors  often  occur  in  both  soil 
and  subsoil,  but  they  are  not  prominent  to  any  great  extent.  The 
soil  is  loose  and  mellow  and  especially  easy  of  cultivation. 

The  occurrence  of  the  Dunkirk  fine  sand  in  Livingston  County 
is  not  general,  though  small  areas  are  scattered  throughout  that 
portion  of  the  county  occupied  by  the  Dunkirk  series  of  soils.  The 
topography  is  variable,  ranging  from  nearly  level  to  hummocky. 
Drainage  is  complete,  and  the  native  vegetation  is  uniformly  that 
found  on  light,  loose  soils  with  poor  moisture-holding  powers. 
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The  Dunkirk  fine  sand  owes  its  origin  to  wash  material  from  the 
glacial  d6bris  of  the  region  and  its  formation  to  shore,  beach,  and 
stream  deposits.  The  sand  is  for  the  most  part  roimded  and  water- 
worn. 

Land  of  this  type  of  soil  is  much  used  for  potato  cultiire,  especially 
in  the  northern  edge  of  the  county.  It  is  generally  given  over  to 
the  production  of  the  late  varieties,  whereas  it  should  be  devoted  to 
the  growing  of  the  early  market  varieties,  to  which  it  is  admirably 
adapted,  both  in  texture  and  by  reason  of  situation  near  large  markets, 
leaving  the  late  varieties  to  the  Volusia  soils,  which  are  better  suited 
for  their  production.  Potatoes  grown  on  this  soil  type  are  almost 
always  given  modem  methods  of  care  and  fertilization,  and  ordi- 
narily yield  about  200  bushels  per  acre.  Alfalfa  does  well  and  gives 
an  average  of  three  cuttings  of  1  ton  per  acre  each.  Com  for 
ensilage  is  a  profitable  crop,  generally  yielding  from  12  to  15  tons 
per  acre.  Com  for  the  grain  may  yield  from  150  to  200  bushels 
of  ears  per  acre,  though  the  average  is  probably  not  over  100  bushels 
per  acre.  Beans,  the  pea  variety  probably  being  best  adapted  to 
the  soil,  yield  from  7  to  20  bushels,  with  an  average  of  10  or  12 
bushels  per  acre.  The  type  is  not  particularly  adapted  to  grass 
production,  though  fairly  good  crops  are  obtained,  and  clover  is 
always  used  in  the  rotation  immediately  preceding  the  potato  crop. 

The  agricultural  conditions  on  the  Dunkirk  fine  sand  are  always 
good,  though  the  areas  of  this  soil  are  not  large  enough  to  remove 
the  influence  of  other  soil  types  usually  included  in  the  farms.  The 
price  of  choice  pieces  of  Dunkirk  fine  sand  varies  from  $60  to  $85 
an  acre,  according  to  location,  state  of  cultivation,  and  condition  of 
improvement. 

DUNKIRK  FINB  SANDY  LOAM. 

The  surface  soil  of  the  Dunkirk  fine  sandy  loam  is  a  brown  sandy 
loam  with  a  depth  of  from  8  to  10  inches.  The  sand  content  is 
mostly  of  the  finer  grades,  though  some  medium  and  coarse  sand 
is  present.  There  is  also  nearly  always  some  small  gravel  and  stones, 
but  never  enough  to  warrant  classing  the  type  as  a  gravelly  loam. 
The  soil  is  always  mellow  and  friable,  though  often  a  rather  heavy 
silty  sandy  loam.  The  subsoil  consists  of  a  yellowish-brown  fine 
sandy  loam,  usually  somewhat  lighter  in  texture  than  the  surface 
soil.  In  it  are  found  some  small  gravel  and  also  occasional  pockets 
and  thin  beds  of  sand  and  heavy  material.  In  some  places  there 
has  been  an  accumulation  of  organic  matter,  and  the  surface  soil 
Ls  consequently  darker  in  color,  while  the  reverse  is  true  of  some 
of  the  higher  lying  parts  of  the  type.  Around  Avon,  on  the  east 
side  of  the  river,  and  south  of  Canawaugus,  on  the  west  side  of  the 
river,  occurs  a  phase  of  the  type  having  a  heavier  subsoil  and  a 
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noticeable  percentage  of  sharp,  angular,  medium  textured  sand.  An 
excellent  tilth  is  easily  secured  in  fields  of  this  soil,  and  it  can  be 
handled  under  a  wide  range  of  moisture  conditions  with  safety. 

The  Dunkirk  fine  sandy  loam  is  fotmd  in  Livingston  County  only 
in  the  northern  and  northeastern  parts,  it  being  the  predominating 
soil  of  the  three  northeastern  townships,  Avon,  Lima,  and  Livonia. 
The  type  occupies  rolling  to  gently  undulating  topographic  positions, 
and  sometimes  extends  up  over  low,  rounded  hills  of  the  drumlin 
type.  Its  elevation  varies  from  a  little  below  600  feet  to  about 
1,200  feet  above  sea  level,  but  there  is  no  such  considerable  change 
in  level  in  any  one  restricted  locality.  The  natural  drainage  of 
the  type  is  probably  the  best  of  any  soil  of  similar  extent  in  the 
county.  Some  underdrainage  has  been  done,  and  more  should  be 
done  on  the  more  level  and  more  poorly  drained  fields.  The  char- 
acter of  the  soil  itself  is  such  that  it  can  hold  a  large  quantity  of 
moisture  and  give  it  up  readily  to  the  growing  crops  as  needed.  The 
subsoil  also  makes  an  ideal  reservoir  for  storing  soil  moisture  and 
passing  it  upward  through  the  soil  as  the  growing  crops  demand  it. 

The  forces  acting  in  the  formation  of  the  Dunkirk  fine  sandy  loam 
were  aqueo-glacial.  The  soil-forming  material  is  glacial  and  has 
been  moved  considerable  distances,  the  local  coimtry  rocks  con- 
tributing but  little  to  it,  though  a  rather  high  percentage  of  the  stone 
content  is  of  Onondaga  limestone,  which  outcrops  along  the  northern 
edge  of  the  county.  Practically  all  of  that  part  of  the  county  where 
this  soil  is  foimd  has  been  covered  by  temporary  glacial  lakes  which 
existed  south  of  the  ice  front  as  it  retreated  northward  at  the  close 
of  the  Glacial  epoch.  Some  of  the  drumlin  hills  were  probably  not 
covered  by  these  glacial  waters,  but  appeared  as  small  round  islands, 
yet  no  distinct  difference  in  soil  is  noticeable.  Although  this  part  of 
the  county  was  subjected  to  lake  conditions,  there  is  in  the  Dunkirk 
fine  sandy  loam  for  the  most  part  but  slight  evidence  of  sedimenta- 
tion, and  instead  of  true  lacustrine  soil  it  is  a  till  soil  reworked  by 
shallow  waters  which  did  not  exist  for  long  enough  periods  of  time  to 
allow  the  accmnulation  of  sediments. 

Of  the  original  forest  growth  of  hardwoods  but  Httle  now  remains, 
by  far  the  major  portion  being  cleared  and  used  for  agriculture. 
The  soil  is  in  fact  one  of  the  best  in  the  coimty. 

The  Dimkirk  fine  sandy  loam  is  adapted  to  a  wide  range  of  crops. 
Alfalfa  sown  on  well-drained  areas  should  prove  successful,  and 
failures  it  is  believed  can  be  traced  to  some  cause  other  than  the 
character  of  the  soil.  For  this  reason  the  growing  of  alfalfa  on  this 
soil  is  strongly  recommended.  Some  excellent  fields  of  this  legume 
are  now  established,  producing  three  cuttings  each  season  of  about 
IJ  tons  to  a  cutting,  or  4i  tons  of  valuable  hay  from  an  acre  in  one 
season.     Com  is  also  a  paying  crop  for  this  soil.     The  elevation  is 
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not  sufficient  to  make  the  season  too  short  for  the  maturing  of  grain, 
and  the  sandy  nature  of  the  soil  makes  it  warm  and  especially  suited 
to  this  cereal.  Yields  of  from  100  to  200  bushels  of  ears  per  acre 
are  reported,  with  a  large  quantity  of  stover  in  addition.  Oats 
yield  from  60  to  70  bushels  per  acre  and  wheat  from  25  to  35  bushels. 
One  farmer  reports  that  for  ten  years  his  wheat  crop  averaged  30 
bushels  per  acre.  Hay  will  average  on  good  fields  2  tons  per  acre. 
Potatoes  are  grown  to  a  considerable  extent  and  yield  from  100  to 
150  and  200  bushels  per  acre,  and  beans  from  20  to  30  bushels  per 
acre.  The  vine  crops,  such  as  cucumbers  for  pickling  and  canta- 
loupes, are  especially  suited  to  this  soil  type. 

The  proximity  of  the  region  in  which  this  soil  occurs  to  the  city  of 
Rochester  accounts  for  the  extensive  development  of  dairy  farming 
upon  it.  One-third  of  the  milk  supply  of  Rochester  comes  from 
Avon  Township,  and  probably  more  than  90  per  cent  of  that  amoimt 
is  produced  on  farms  of  the  Dimkirk  fine  sandy  loam.  Many  fine 
herds  of  thoroughbred  dairy  cattle  are  kept,  and  the  type  is  admirably 
suited  to  support  this  profitable  form  of  farm  industry.  Much  com 
for  ensilage,  clover,  alfalfa,  and  other  forage  crops  are  produced  in 
connection  with  the  dairying.  Permanent  pastures  on  the  type  are 
almost  imknown. 

The  methods  in  use  on  the  Dimkirk  fine  sandy  loam  are  the  best  to 
be  found  in  the  coimty,and  the  general  farm  conditions  are  excellent. 
Houses  and  other  farm  buildings  are  usually  well  painted.  The 
bams  are  large  and  the  whole  home  surroundings  attractive  and 
well  cared  for.  The  fields  are  well  cultivated  and  intelligently 
utilized,  the  quality  as  well  as  the  quantity  of  the  crops  secured 
being  of  the  best.  As  a  soil  type  the  Dimkirk  fine  sandy  loam  prob- 
ably has  but  one  equal,  the  Genesee  silt  loam — excepting  the  Muck 
beds — for  value  and  agricultural  importance. 

The  price  of  farms  of  this  soil  type  varies  considerably.  With 
poor  buildings  and  improvements  $60  to  $70  an  acre  would  be  a  fair 
valuation,  and  with  good  buildings  and  fair  improvements  it  is  aroimd 
$100  an  acre. 

The  following  table  shows  the  average  results  of  mechanical  analyses 
of  typical  samples  of  both  soil  and  subsoil  of  the  Dunkirk  fine  sandy 
loam. 


Mechanical  analyses  of  Dunkirk  fi 

ne  sandy  ham. 

Number. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

snt. 

Clay. 

19399,19401 

19400,19402 

Soil 

Percent. 
1.3 
2.0 

Percent. 
3.9 
2.7 

Percent. 
3.5 
3.4 

PereenL 
16.3 
14.0 

PereenL 
22.2 
27.6 

PereenL 
43.7 
36.1 

PaeenL 

las 

Subsoil 

9.1 
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DUNKIRK  LOAM. 


The  Dunkirk  loam  is  one  of  the  most  important  soil  types  of  Liv- 
ingston County,  both  agriculturally  and  in  areal  extent.  The  sur- 
face soil  to  a  depth  of  8  or  10  inches  consists  of  a  brown  to  dark- 
brown  loam,  always  containing  enough  of  the  finer  grades  of  sand  to 
make  it  friable  and  easy  to  put  in  good  tilth.  Sometimes  the  sand 
content  is  lai^  enough  to  give  approximately  a  fine  sandy  loam, 
though  the  main  characteristics  are  always  those  of  a  loam.  In  rare 
instances  the  sand  content  of  Umited  areas  is  low,  and  clodding  takes 
place  if  the  land  is  plowed  under  unfavorable  moisture  conditions. 
The  subsoil  from  about  9  inches  to  30  inches  in  depth  consists  of  a 
light-brown  to  yellow  loam,  which  becomes  sticky  when  wet.  This 
subsoil  also  often  contains  a  high  percentage  of  the  finer  grades  of 
sand,  though  it  usually  grows  much  heavier  with  the  increase  in 
depth.  The  colors  are  often  mottled,  and  the  subsoil  material  often 
contains  thin  layers  of  sand  and  heavy  silty  clay.  Grenerally  at  about 
30  inches  the  subsoil  becomes  much  heavier  and  more  dense.  This 
heavier  material  usually  has  a  reddish-brown  color.  Though  it  does 
not  always  occur  within  the  3-foot  section,  it  is  seldom  absent  and 
exerts  an  influence  upon  the  overlying  material  and  affects  the 
method  of  handling  the  soil  and  to  a  considerable  extent  the  crops  for 
which  it  is  used.  Both  soil  and  subsoil  carry  varying  quantities  of 
rounded  stones  and  gravel,  though  never  enough  to  interfere  with  till- 
age. Cultivation  of  this  soil  type  is  always  attended  with  satisfac- 
tory results,  as  the  sand  content  is  rarely  insuflBcient  to  insure  a  mel- 
low, easily  worked  surface  soil. 

The  Dunkirk  loam  occurs  largely  in  the  central  section  of  the 
county  over  a  region  extending  from  north  to  south  and  is  most  exten- 
sively developed  in  the  townships  of  Geneseo,  Groveland,  Mount 
Morris,  York,  West  Sparta,  and  Leicester,  with  the  relative  area  in  the 
order  named.  It  also  occurs  to  a  Umited  extent  in  the  townships  of 
Caledonia,  Avon,  Lima,  Livonia,  Conesus,  Sparta,  Ossian,  and 
Nunda,  and  not  at  all  in  either  Portage  or  Springwater  townships. 

The  topography  consists  of  sloping  hillsides  to  gently  roUing  up- 
lands. Tlie  elevation  varies  from  about  600  to  1,200  feet  above  sea 
level,  exceeding  the  latter  fiigures  only  in  Groveland  Township.  The 
natural  drainage  is  inadequate,  and  though  the  surface  is  roUing  and 
many  small  stream  courses  have  been  developed,  practically  the 
whole  type  is  badly  in  need  of  artificial  drainage,  and  no  other  single 
improvement  would  result  in  as  much  benefit  to  the  owners  and 
tillers  of  the  land  as  would  this. 

The  soil-forming  material  of  the  Dunkirk  loam  is  of  glacial  origin 
and  for  the  most  part  foreign  to  the  immediate  locaUty.  As  the  gla- 
cial ice  moved  from  the  north  to  the  south  it  rode  over  and  ground 
the  surface  of  many  geological  formations,  carrying  along  with  it 
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much  of  the  loosened  and  softened  rock  material  of  each  of  these 
formations,  and  upon  its  recession  northward  by  melting  instead  of 
moving  this  mass  of  ice-transported  material  was  dropped  where  it 
was,  forming  a  blanket  of  till  of  varying  thickness  over  the  whole 
region.  Imponded  waters  from  the  melting  ice  and  subsequent  water 
agencies  have  reworked  a  portion  of  this  till  mantle,  and  the  weath- 
ered surface  of  this  reworked  glacial  morainic  material  forms  the  soil 
of  the  type  under  discussion. 

An  interesting  and  important  chemical  feature  associated  with  the 
Dunkirk  loam  is  the  fact  that  a  white  alkali  crust — ^magnesium  sul- 
phate— often  forms  in  low  places. 

The  native  forest  growth  of  this  soil  type  consisted  principally  of 
black  walnut,  red  oak,  elm,  and  white  pine.  Until  about  forty  years 
ago  the  white  pine  was  the  dominant  species.  It  has  been  followed 
in  nature's  rotation  with  oaks  and  some  hickory.  Of  the  grasses 
Canada  bluegrass  and  Kentucky  bluegrass  are  indigenous. 

The  principal  crops  grown  are  wheat,  beans,  oats,  hay,  and  com. 
There  is  also  a  considerable  development  of  the  dairy  industry. 
Beans  are  one  of  the  money  crops,  and  the  average  yield  from  good 
fields  is  about  15  bushels  per  acre,  the  first  choice  of  varieties  being 
marrows,  followed  by  mediums  and  kidneys.  Wheat  is  particularly 
suited  to  the  soil  and  the  production  is  large,  the  yield  averaging  not 
far  from  25  bushels  per  acre.  Oats  yield  from  40  to  50  bushels  per 
acre.  Hay,  alsike,  and  red  clover  and  timothy  yield  an  average  of  IJ 
tons  per  acre.  Com  is  grown  only  to  a  limited  extent  for  the  grain, 
but  to  a  considerable  extent  for  ensilage  in  connection  with  dairying. 
It  furnishes  from  10  to  12  tons  of  ensilage  per  acre.  In  the  last  few 
years  many  fields  of  alfalfa  have  been  sown,  and  three  cuttings,  aggre- 
gating 4  tons  per  acre,  are  secured  annually.  The  judicious  extension 
of  the  acreage  of  this  legume  on  well-drained  fields  is  desired.  Owing 
to  the  particular  and  deUcate  adjustment  between  soil  and  plant  nec- 
essary for  absolute  success  in  alfalfa  culture  no  sweeping  recommen- 
dations of  its  adaptation  to  Dunkirk  loam  can  be  made,  but  for  the 
man  who  wisely  selects  his  field  on  this  soil  type  and  fulfills  all  other 
necessary  requirements  success  with  alfalfa  is  assured. 

Many  good  farm  orchards  exist  on  the  Dunkirk  loam  and  the 
extension  of  orcharding  on  a  commercial  scale,  planting  varieties  of 
apples,  pears,  and  cherries  suited  to  the  soil  and  its  varying  condi- 
tions, is  recommended.  ' 

The  increasing  demand  for  milk  for  the  Rochester  market  and  the 
use  of  the  agricultural  region  and  soils  nearer  that  city  for  the  special 
crops  required  for  that  market  makes  the  dairy  industry  on  this  soil 
type  of  growing  importance.  There  are  already  many  successful 
dairy  farms  located  upon  it.  One  representative  farm  of  225  acres 
devoted  to  this  form  of  agriculture  carries  nearly  50  cows  and  about 
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50  head  of  other  stock,  only  the  concentrates  and  a  Uttle  hay'  being 
bought.  In  connection  with  the  production  of  beans  a  good  many 
sheep  are  kept  to  use  the  dry  forage  from  that  crop. 

The  agricultural  conditions  existing  over  all  the  area  of  the  Dun- 
kirk loam  are  good,  though  susceptible  of  considerable  improvement. 
Suggestions  to  this  end  must  give,  as  of  first  importance,  under- 
drainage,  of  which  practically  the  whole  type  is  in  need.  Abundant 
evidence  of  the  beneficial  results  of  underdrainage  in  increased  yields 
and  profits  are  at  hand  and  need  not  be  quoted.  The  extension  of 
alfalfa  is  probably  second  in  importance,  for  by  its  use  at  least  a 
considerable  portion  of  the  concentrated  feeds  now  bought  can  be 
produced  on  the  farm  and  at  the  same  time  the  condition  of  the  soil 
improved  both  through  the  addition  of  nitrogen  drawn  from  the  air 
and  by  increased  quantities  and  richer  quality  of  stable  manure 
secured  from  the  feeding  on  the  farm  of  the  valuable  alfalfa  hay. 
The  keeping  of  more  stock  and  the  using  of  better  tillage  methods 
and  greater  care  would  also  aid  materially  in  the  permanent  improve- 
ment of  the  cultivated  fields.  And  lastly,  the  reforestation  of  all 
those  areas  least  suited  to  tillage  to  valuable  species  of  timber  trees 
adapted  to  the  soil,  especially  the  white  pine,  should  be  undertaken. 

Farms  composed  of  the  Dunkirk  loam  are  valued  at  prices  ranging 
from  $50  to  $75  an  acre,  with  fair  to  good  improvements. 

The  following  table  gives  the  results  of  mechanical  analyses  of  fine- 
earth  samples  of  both  soil  and  subsoil  of  the  Dunkirk  loam : 

Mechanical  analyses  of  Dunkirk  loam. 


Number. 

DescrlptloD. 

Fine 
graveL 

Coane 
sand. 

Medium 
sand. 

Fine      Very  fine 
sand.     1    sand. 

sat. 

Clay. 

19403 

SoU 

Percent. 
1.0 
1.1 

Percent. 
4.0 

4.8 

Percent, 
4.0 
4.1 

Per  cent.  '  Per  cent. 
13.6           19.7 
13.9           20.3 

Percent. 
46.1 
36.2 

Percent. 
12.6 

19404 

Sabeoll 

2a4 

DUNKIRK  SILT  LOAM. 


The  surface  soil  of  the  Dunkirk  silt  loam  consists  of  8  to  10  inches 
of  dark-gray  to  brown  silt  loam  free  from  stones  and  gravel,  though 
sometimes  gritty  from  the  presence  of  a  very  small  admixture  of 
sand.  It  is  mellow  and  friable,  though  usually  compact.  The  sub- 
soil to  36  inches  is  a  light-brown  or  yellow  compact  silt  loam  in  which 
the  fine  sand  content  is  sometimes  quite  high  and  which  may  contain 
lenses  and  pockets  of  heavier  material.  Gravel  and  stones  are 
noticeably  absent.  This  soil  can  be  worked  into  good  tilth,  but  care 
must  always  be  exercised  to  see  that  plowing  and  subsequent  culti- 
vation are  done  when  the  moisture  content  is  favorable  for  such  opera- 
tions or  clodding  is  likely  to  result. 
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The*  Dunkirk  silt  loam  is  found  scattered  throughout  Livingston 
County,  except  in  the  region  occupied  by  the  Genesee  and  Volusia 
soils.  The  largest  and  most  typically  developed  areas  are  in  Avon 
Township  southwest  of  Avon.  The  topography  is  undulating  to 
rolling,  but  nevertheless  the  natural  drainage  is  unsatisfactory,  the 
compact  structure  and  close  texture  preventing  the  free  movement 
of  soil  moisture  within  the  soil.  This  soil  is  capable  of  caring  for  a 
considerable  moisture  content,  but  it  requires  only  a  Uttle  excess  to 
water-log  it,  and  then  the  growing  crops  not  only  suffer  from  too 
much  water,  but  necessary  tillage  is  delayed  or  prevented  and  crop 
failure  or  damage  ensue.  The  artificial  drainage  of  practically  the 
whole  area  mapped  as  Dunkirk  silt  loam  is  recommended. 

.The  material  from  which  the  soil  of  the  Dunkirk  silt  loam  has  been 
formed  is  derived  from  some  of  the  finer  glacial  d6bris,  and  the  depo- 
sition of  this  material  in  the  comparatively  quiet  waters  of  temporary 
glacial  lakes  accounts  for  its  present  position.  The  surface  has  been 
altered  by  the  natural  soil-forming  agencies,  oxidation,  aeration,  the 
action  of  plant  and  animal  life,  humification,  and  the  combined 
chemical  changes  thereby  induced.  While  these  changes  have  been 
more  or  less  active  near  the  surface,  the  subsoil  has  been  but  Uttle 
altered  in  this  respect,  owing  to  the  physical  characteristics  of  the 
type. 

The  native  forest  vegetation  consists  of  elm,  white  oak,  and  some 
beech,  while  among  the  grasses  Canada  and  Kentucky  bluegrass 
predominate,  followed  by  meadow  fescue,  timothy,  and  the  clovers. 

The  Dunkirk  silt  loam  is  well  suited  to  the  production  of  the  small 
grains,  and  grasses  for  hay  and  pasturage.  A  good  sod  ordinarily  yields 
from  1  ton  to  2  tons  of  hay  per  acre.  Wheat  will  average  about  20 
to  30  bushels  and  oats  from  35  to  50  bushels  per  acre.  This  type  of 
soil  is  poor  for  com  and  potatoes,  though  somewhat  better  for  both 
than  its  companion  type,  the  Dunkirk  clay.  Alfalfa  should  succeed 
on  the  Dunkirk  silt  loam,  but  great  care  must  be  given  to  the  drain- 
age and  other  features  necessary  to  insure  success  in  the  growing  of 
this  legume  before  any  attempt  is  made. 

The  average  price  of  land  of  this  soil  type  would  probably  not  be 
far  from  $40  to  $50  an  acre. 

The  following  table  gives  the  results  of  mechanical  analyses  of  a 
tjrpical  sample  of  both  soil  and  subsoil  of  the  Dunkirk  silt  loam: 

Mechanical  analyses  of  Dunkirk  silt  loam. 


Number. 

Description. 

Fine 
graveL 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

sut 

Clay. 

19406 

Soil 

Percent. 

0.2 

.0 

Percent. 
1.2 
.3 

Percent. 

0.4 

.1 

Percent. 
4.8 
1.2 

Percent. 

las 

2S.1 

Percent. 
614 
612 

Percent. 
0.1 

19406 

SubBoU 

9.0 
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DUNKIRK  CLAY. 


The  surface  soil  of  the  Dunkirk  clay  to  a  depth  of  from  6  to  8  mches 
consists  of  a  light-brown  to  reddish-brown  heavy  clay  loam  or  clay, 
or  a  gray  to  yellowish-brown  silty  clay  loam,  with  a  much  darker 
color,  approaching  black  in  many  of  the  low  places,  and  Ughter  brown 
colors  prevailing  on  the  higher  spots.  The  subsoil  imderlying  this 
and  usually  extending  to  a  depth  of  many  feet  is  a  reddish-brown  to 
chocolate  colored  clay.  The  subsoil  is  plastic,  stiff,  and  very  tena- 
cious. Below  the  surface  few  inches,  which  has  been  altered  by 
cultivation  and  plant-root  growth,  the  whole  section  shows  not  only 
bedding  or  stratification  structure  planes,  but  also  vertical  structure 
or  joint  planes.  If  a  solid  handful  of  this  material  be  sUghtly  twisted 
by  a  movement  of  the  fingers  it  falls  apart  into  larger  or  smaller  pieces 
or  granules.  While  the  surface  soil  varies  from  a  silty  clay  to  a  heavy 
clay  the  subsoil  is  always  found  to  be  uniformly  heavy,  dense,  and 
tenacious. 

The  cultivation  of  the  Dunkirk  clay  is  attended  with  much  labor, 
many  vexations,  and  often  unsatisfactory  results.  It  must  be  han- 
dled when  the  moisture  content  is  just  right,  and  stirring  at  any 
other  time  is  a  fatal  mistake.  The  limit  in  moisture  conditions  favor- 
able for  the  mechanical  tillage  operations  is  very  narrow.  If  it  is 
only  a  little  too  wet  or  a  little  too  dry,  plowing  results  in  large  and 
small  clods,  which  no  amount  of  time  and  labor  spent  in  subsequent 
cultivation  can  reduce,  and  consequently  the  feeding  surface  for  plant 
roots  is  reduced  practically  to  a  minimum.  Not  only  this,  but  also 
a  large  amoimt  of  surface  is  exposed  to  the  air,  and  the  loss  of  soil 
moisture,  which  should  be  retained  for  the  plants  to  feed  upon  by 
evaporation,  is  proportionately  large.  However,  if  cultivation  takes 
place  imder  optimum  moisture  conditions,  it  results  in  a  favorable 
tilth  and  much  greater  returns  with  a  smaller  expenditure  of  labor 
and  time.  The  surface  sim  cracks  badly  during  droughts.  These 
cracks  are  often  wide  enough  to  admit  a  man's  hand  and  extend 
downward  a  foot  or  more. 

The  Dunkirk  clay  is  one  of  the  most  extensively  developed  types  of 
soil  in  the  coimty.  Large  areas  occur  on  the  east  side  of  the  Genesee 
River  north  of  Geneseo  in  Geneseo  and  Avon  townships  and  in  the 
southeastern  comer  of  the  township  of  Lima.  On  the  west  side  of  the 
river  there  is  a  single  area,  north  and  south  of  Piffard  and  Retsof, 
which  covers  a  number  of  square  miles.  There  are  extensive  areas 
all  along  the  southwest  side  of  the  Great  Valley  from  its  head  at 
Dansville  to  the  vicinity  of  Mount  Morris.  In  this  region  it  also 
extends  up  the  Keshequa  Creek  Valley  as  far  as  Nunda  Junction. 
There  are  several  other  small  areas,  the  largest  being  between  Grove- 
land  Station  and  Scottsburg. 
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The  topographic  features  of  the  type  are  varied.  The  two  large 
areas  on  the  east  and  west  sides  of  the  Genesee  River  occupy,  in  part, 
a  series  of  high  terraces.  The  topography  of  these  two  areas  is  level 
to  gently  rolling,  the  elevation  being  from  560  feet,  about  the  level  of 
the  first  bottoms  of  Genesee  silt  loam,  up  to  about  750  feet  above 
sea  level.  The  topography  of  the  area  southeast  of  Lima  consists  of 
terrace  plains,  somewhat  eroded,  along  the  Honeoye  Creek.  The 
elevation  of  these  terraces  varies  from  780  to  940  feet.  Those  areas 
southwest  of  the  Great  Valley  are  more  broken  and  rough  from  the 
effects  of  erosion,  though  some  of  the  terraces  are  still  distinct  and 
some  nearly  level  or  undulating  to  slightly  rolling  areas  are  found. 
The  elevations  in  these  areas  show  much  wider  variation,  especially 
in  the  maximum  extremes.  The  lower  limit  is  about  580  feet,  while 
the  upper  limit  in  some  cases  is  as  high  as  1,200  feet  above  sea  level. 

The  drainage  features  of  the  Dunkirk  clay  are  among  the  poorest 
of  any  soil  in  the  county.  Water  falling  on  the  more  level  areas  has 
little  opportunity  to  escape  except  by  evaporation.  Stream  courses 
are  few  and  lateral  moisture  movements  within  the  soil  itself  are 
effected  only  with  difficulty,  and  at  the  best  very  slowly.  Seepage 
downward  is  likewise  slow  and  difficult  on  accoimt  of  the  extreme 
fineness  of  the  soil  particles  and  their  close,  compact  arrangement. 
Where  the  more  silty  soil  covering  occurs  the  moisture  is  held  as  if  by 
a  sponge.  Even  where  the  surface  is  broken  by  erosion  drainage  is 
poor  on  account  of  the  inabihty  of  the  soil  to  move  moisture  rapidly. 
This  imperviousness  to  water  is  one  of  the  most  important  factors  in 
limiting  the  time  favorable  for  plowing. 

Tile  drainage  would  be  of  great  benefit  over  practically  all  of  the 
type.  The  drains  should  be  placed  near  together  and  not  too  far 
beneath  the  surface.  Drainage  such  as  this  would  be  expensive  to 
install,  but  the  fact  that  in  such  a  soil  the  effectiveness  of  the  drains, 
if  properly  laid,  would  increase  from  year  to  year  and  do  more  and 
better  work  after  they  had  been  put  down  thirty  and  forty  years  than 
at  any  previous  time  would  be  a  compensating  advantage  not  to  be 
overlooked.  Looking  at  the  matter  in  this  light,  the  original  cost  is 
not  so  high  as  it  would  seem  at  first  thought. 

A  second  factor  having  to  do  with  the  mechanical  condition  of  this 
soil  and  the  limits  within  which  it  can  be  handled,  and  closely  con- 
nected with  the  amount  of  moisture  it  can  absorb,  retain,  and  deUver 
to  the  growing  crops,  is  its  organic  matter  or  humus  content.  As  a 
whole,  the  Dunkirk  clay  carries  a  low  percentage  of  organic  matter, 
and  that  which  it  does  contain  is  largely  confined  to  the  surface  few 
inches.  An  increase  in  the  amount  of  this  material,  either  by  the 
liberal  application  of  stable  manure  or  by  the  turning  under  of  green 
crops,  would  not  only  improve  the  tilth  of  the  soil  but  enable  it  to 
carry  a  larger  quantity  of  moisture  in  the  form  useful  to  plants. 
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The  Dunkirk  clay  is  formed  from  the  heaviest  lacustrine  deposits 
of  the  region.  It  is  evidently  the  deepest  Pleistocene  deposit  laid 
down  during  Glacial  times  now  exposed.  When  the  glacial  ice  was 
receding  northward  various  bodies  of  water  were  held  at  its  front, 
which  received  not  only  the  waters  of  the  drainage  from  the  south, 
but  a  large  volume  of  water  from  the  melting  ice.  In  the  case  of  this 
particular  soil  at  least,  the  larger  part  of  the  sedimentary  materials 
were  carried  by  and  deposited  from  the  waters  of  the  receding  ice 
field,  as  the  character  of  the  material  indicates  that  it  came  from 
regions  to  the  north  of  the  area  in  question.  Its  occurrence  at  various 
levels  is  accounted  for  by  the  fact  that,  as  the  ice  front  retired  north- 
ward to  the  lower  country,  successively  lower  and  lower  outlets  for 
the  imponded  bodies  of  water  were  uncovered,  each  terrace  level 
representing  different  temporary  halts  in  the  process,  the  waters 
remaining  at  these  levels  for  longer  or  shorter  periods  of  time.  At 
least  seven  of  these  stages  have  been  recognized,  affecting  the  area 
of  Livingston  County,  where  this  soil  type  is  found.  The  elevation 
of  the  outlets  of  these  lake  waters  vary  from  1,200  feet  down  to  660 
feet  above  sea  level.  Some  of  the  terrace  levels  found  in  areas  of 
Dunkirk  clay  correspond  exactly  with  the  height  of  these  various 
outlets,  though  subsequent  erosion,  which  has  been  instrumental  in 
developing  the  present  configuration  of  the  surface  features  of  the 
type,  has  in  various  places  obliterated  the  original  levels. 

In  the  chemistry  of  the  Dunkirk  clay  there  are  two  interesting  and 
important  facts,  one  of  which  raises  an  important  and  apparently  new 
question  in  eastern  agriculture.  The  first  of  these  facts  has  to  do 
with  the  lime  content  of  the  formation.  Laboratory  analyses  of  both 
the  soil  and  the  subsoil  of  a  typical  sample  showed  9.52  per  cent  of 
lime — calcium  carbonate  (COj  calculated  to  CaCoj) — in  the  subsoil 
from  6  to  36  inches,  while  the  surface  soil  to  a  depth  of  6  inches  was 
entirely  devoid  of  lime.  The  second  fact  is  the  presence  of  alkali — 
magnesium  sulphate — an  occurrence  extremely  rare  in  the  humid  East. 

The  original  native  forest,  some  of  which  remains  standing,  con- 
sisted chiefly  of  white  oak  and  elm,  with  some  beech.  The  native  or 
permanent  sods  are  spoken  of  as  ''bluegrass,"  the  term  here  meaning 
the  Canada  bluegrass  (Poa  compressa).  The  following  table  gives  a 
three-year  count  of  the  herbage  on  the  same  section  of  field  in  per- 
manent sod,  and  can  be  considered  representative  for  land  seeded  for 
twenty  years  and  more  and  not  badly  eroded: 

Per  cent.  Per  cent. 

Canada  blu^rasB .' 22 

Kentucky  bluegrass 23 

Meadow  fescue 15 

Timothy 10 


Orchard  grass 4 

Red  clover 10 

White  clover 10 

Alsike  clover 4 
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In  seeding  of  more  recent  origin,  say  less  than  ten  years,  and  where 
the  percentage  of  organic  matter  in  the  soil  is  lower,  the  Kentucky 
bluegrass,  meadow  fescue,  timothy,  and  red  clover  are  not  present  in 
such  large  proportion,  the  herbage  consisting  of  Canada  bluegrass, 
oxeye  daisies,  white  clover,  and  miscellaneous  weeds.  Later  the 
Kentucky  bluegrass  comes  in,  being  followed  by  meadow  fescue,  the 
latter  being  more  particular  in  its  soil  requirements.  This  last  state- 
ment is  well  illustrated  in  a  permanent  pasture  of  long  standing  on 
the  west  side  of  the  river  north  of  Piffard.  Some  of  this  large  pasture 
has  never  been  cultivated. 

The  Dunkirk  clay  in  its  present  condition  is  peculiarly  suited  for 
permanent  pasture,  from  80  to  85  per  cent  of  its  area  being  utilized 
for  that  purpose.  It  is  highly  esteemed  by  grazers  in  finishing  cattle 
for  market,  but  not  for  growing  them.  Cattle  are  turned  into  the  pas- 
tures about  June  and  can  be  kept  there  until  about  November  15,  or 
five  and  one-half  months.  Ordinarily  it  requires  from  3^  to  5  acres 
to  furnish  grazing  for  one  steer,  which  will  make  a  gain  of  from  300 
to  400  pounds  during  the  season.  Probably  next  to  pasture  the 
most  extensive  and  important  use  of  the  type  is  in  the  production  of 
hay.  The  meadow  sods  are  principally  of  Canada  bluegrass  and 
Alsike  clover,  and  give  an  average  yield  of  1  ton  per  acre.  Alsike 
clover  for  seed  usually  produces  about  6  bushels  per  acre.  In  the  last 
few  years  some  alfalfa  has  been  put  in  upon  this  soil  type  and  prom- 
ises excellent  results,  notwithstanding  the  heavy  character  of  the  soil. 
Success  with  this  valuable  leguminous  forage  crop  is  possible,  it  is 
believed,  with  such  a  soil  on  account  of  the  pecuUar  structure  previ- 
ously mentioned,  which  permits  the  roots  to  penetrate  the  lower 
depths  in  spite  of  the  fineness  of  the  soil  particles  and  its  generally 
heavy  character.  Without  this  structure  the  soil  would  be  heavy 
enough  to  prevent  the  deep-root  development  necessary  for  success 
in  alfalfa  culture.  The  high  percentage  of  carbonate  of  lime  in  the 
subsoil  is  also  a  favorable  factor. 

Three  cuttings  of  alfalfa  were  secured  from  these  fields  the  past 
season  (1908),  averaging  IJ  tons  per  cutting,  or  4 J  tons  per  acre. 
However,  the  utmost  care  and  judgment  must  be  exercised  in  the 
management  of  this  soil  if  alfalfa  growing  is  to  be  successful. 

Wheat  was  formerly  much  grown  on  the  Dunkirk  clay,  but  in 
recent  years  the  yields  have  fallen  to  such  low  levels  that  its  use 
for  the  production  of  this  cereal  has  practically  ceased.  Yields  in 
the  past  have  been  as  high  as  30  bushels  per  acre,  but  now  only 
about  15  bushels  per  acre  can  be  expected. 

Oats  are  usually  heavy,  though  only  occasionally  grown.  They 
yield  from  40  to  50  bushels  per  acre. 

This  soil. is  considered  especially  poor  for  corn  and  potatoes  and 
they  are  not  produced  to  any  extent  upon  it. 
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The  general  agricultural  condition  of  the  Dunkirk  clay  is  not  as  good 
as  it  might  be  made.  The  extreme  difficulty  in  managing  the  soil  in 
anything  but  sod  and  the  bad  reputation  it  has  obtained  for  wheat 
production  have  a  far-reaching  eflFect  upon  the  agricultural  possi- 
bilities of  the  type.  If  the  growing  of  alfalfa  proves  a  success,  as 
it  now  promises  to  do,  the  greatest  step  possible  in  improving  these 
conditions  and  showing  the  inherent  possibihties  of  the  soil  has  already 
been  taken,  and  the  market  value  and  regard  for  the  type  must  neces- 
sarily increase. 

The  selling  price  and  assessed  valuation  of  the  Dunkirk  clay  are 
about  the  same,  the  figures  varying  from  $30  to  $40  an  acre. 

The  following  table  gives  the  average  results  of  mechanical  analy- 
ses of  typical  samples  of  both  soil  and  subsoil  of  the  Dunkirk  clay: 

Mechanical  analyses  of  Dunkirk  clay. 


Number. 

Description. 

Fine 
graveL 

Coarso 
sand. 

Medium, 
sand. 

Fine 
sand. 

Veiyflne 
sand. 

sut. 

Clay. 

19407,10409 

Soil 

PercenL 

ao 

.2 

Percent. 
1.6 
.9 

Percent. 
1.0 
.8 

Percent. 
4.2 
3.6 

Percent. 
3.4 
6.0 

Percent. 
46.2 
27.8 

Percent. 
43.6 

1940B,  19410 

Subsoa 

62.2 

The  following  sample  contained  more  than  one-half  of  1  per  cent  of  calcium  carbonate  (CaCOi):  No.  19406, 
9.S2  per  cent. 


CANEADEA  GRAVELLY  LOAM. 


The  soil  of  the  Caneadea  gravelly  loam  is  a  light  to  dark  brown 
gravelly  loam,  rounded  stones  and  coarse  gravel  being  particularly 
abundant,  though  there  is  also  present  a  considerable  percentage  of 
the  finer  grades  of  gravel.  The  interstitial  material  is  usually  light 
and  contains  much  of  the  various  ^ades  of  sand.  This  surface  soil 
is  about  7  inches  deep.  The  subsoil,  from  7  to  36  inches  in  depth, 
consists  of  a  yellowish-brown  to  ocher-colored  gravelly  loam,  grading 
in  its  lower  depths  to  nearly  pure  gravel.  Generally  the  subsoil 
contains  much  less  fine  material  than  is  present  in  the  surface  soil, 
though  coarse  sand  is  plentiful.  The  deep  subsoil  consists  of  strati- 
fied beds  of  gravel  and  sand,  usually  to  depths  of  many  feet.  For 
the  most  part  all  of  this  gravel  is  rounded,  though  in  some  areas 
there  are  flat  fragments  of  fine-grained  sandstones  and  shales.  The 
gravel  content  does  not  interfere  with  cultivation,  and  a  good  seed- 
bed can  always  be  made,  even  imder  a  very  wide  range  of  moisture 
conditions. 

This  soil  type  occurs  in  the  southwestern  comer  of  the  county,  in 
the  Portage  district.  There  is  also  a  considerable  area  around  Ossian 
and  in  the  southeastern  comer  of  Ossian  Township,  in  the  upper 
Canaseraga  Valley. 
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The  topography  is  generally  level  to  slightly  undulating,  the  ele- 
vation being  from  1,200  to  1,300  feet  above  sea  level.  The  natural 
drainage  is  good  and  even  excessive,  owing  to  the  loose  open  structure 
of  both  soil  and  subsoil  and  the  underlying  gravel  bedis. 

The  materials  from  which  the  Caneadea  gravelly  loam  has  been 
formed  were  laid  down  from  swift-moving  water  currents  in  glacial 
lakes. 

The  Caneadea  gravelly  loam  is  devoted  to  general  farm  crops,  of 
which  the  yields  are  usually  satisfactory,  though  often  curtailed  by 
drought.  Indian  com  usually  averages  from  50  to  60  bushels  per 
acre,  with  a  possible  yield  as  high  as  75  to  100  bushels  per  acre.  Oats 
will  yield  from  25  to  60  bushels,  with  an  average  of  35  to  40  bushels 
per  acre.  Wheat  will  make  from  12  to  20  bushels  per  acre.  Potatoes 
yield  irom  100  to  150  bushels  per  acre.  Hay  will  average  from  1  ton 
to  li  tons  per  acre.  Alfalfa  should  be  successfully  grown,  at  least 
on  some  fields. 

The  conditions  prevailing  on  this  soil  type  are  fair,  and  susceptible 
to  considerable  improvement.  The  selling  price  of  the  lands  varies 
with  both  location  and  character  of  the  buildings  and  other  improve- 
ments. Poorly  located  areas,  with  poor  buildings,  etc.,  will  bring 
about  $25  an  acre,  while  the  better  located  areas  with  buildings  in 
better  repair  and  with  better  improvements  readily  sell  at  $50  to 
$60  an  acre. 

The  following  table  gives  the  results  of  mechanical  analyses  of  fine- 
earth  samples  of  both  soil  and  subsoil  of  the  Caneadea  gravelly  loam : 

Mechanical  analyses  of  Caneadea  gravelly  loam. 


Number. 

Description. 

Fine 
gravel. 

Coarse      Medium 
sand.         sand. 

Fine 
sand. 

Very  fine 
sand. 

SUU 

Clay. 

19415 

19416 

Soil 

Pereeta. 
9.6 
8.1 

Percent,   PereaU. 
21.5            8.4 
27.3            12.3 

1 

PereerU. 
9.6 
10.4 

PereerU. 
13.5 
13.5 

PereerU. 
29.8 
2a4 

PereerU. 
7.9 

SubsoU 

7.7 

CANEADEA  GRAVELLT  SANDY  LOAM. 


The  soil  of  the  Caneadea  gravelly  sandy  loam  consists  of  a  light 
gravelly  sandy  loam,  brown  to  yellowish  brown  in  color,  and  with 
a  depth  of  7  or  8  inches.  The  gravel  content  is  large  and  is  made 
up  of  fine  rounded  gravel, and  small  stones.  Fine  to  medium  sand 
is  present  in  considerable  quantities.  The  subsoil  to  a  depth  of  36 
inches  is  a  yellowish-brown  to  yellow  sandy  loam  having  about  the 
same  gravel  and  stone  content  as  the  siurface  soil,  the  stones,  how- 
ever, being  somewhat  larger  in  size.  In  both  soil  and  subsoil  the 
sand  may  be  mainly  medium  to  coarse  in  texture,  this  being  par- 
ticularly true  of  the  subsoil.  This  type  of  soil  is  easily  worked,  even 
soon  after  heavy^  rains,  and  no  serious  difficulty  is  experienced  in 
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obtaining  a  good  tilth  and  good  results  from  all  operations  of  sub- 
sequent cultivation. 

The  Caneadea  gravelly  sandy  loam  occurs  in  Livingston  County 
only  in  the  region  of  Nunda  and  Portage,  in  the  southwestern  comer 
of  the  county,  with  some  smaller  areas  in  southeastern  Ossian  Town- 
ship. By  far  the  largest  areas  and  nearly  all  of  the  type  is  found  in 
Portage  Township.  The  surface  features  of  this  soil  consist  of 
nearly  level  plains  to  steep  broken  slopes,  which,  together  with  open 
texture  and  structure,  insures  an  adequate  surface  drainage.  In 
fact,  drainage  is  almost  too  free,  especially  where  the  formation  from 
which  the  type  is  formed  is  of  considerable  depth. 

The  Caneadea  gravelly  sandy  loam,  like  the  lighter  types  of  the 
series,  is  the  result  of  the  deposition  of  sands  and  gravels  with  some 
finer  material  in  a  former  high-level  glacial  lake. 

The  native  forest  growth  originally  consisted  principally  of  chest- 
nut and  white  pine.  The  pine  has  all  been  removed,  the  stumps 
now  forming  many  of  the  fences  of  the  region.  The  original  chestnut 
growth  has  also  been  cut  off,  and  in  many  places  a  second  growth 
has  spnmg  up,  making  valuable  timber  for  fence  posts,  cross-ties, 
and  telephone  and  telegraph  poles. 

The  Caneadea  gravelly  sandy  loam  is  well  adapted  to  the  produc- 
tion of  early  potatoes,  strawberries,  raspberries,  blackberries,  beans, 
and  the  vine  crops,  such  as  melons  and  cucumbers.  The  crops  now 
grown,  with  the  yields  ordinarily  secured,  are:  Corn,  an  average  of 
75  bushels,  with  a  possible  maximum  of  125  to  150  bushels  per  acre; 
potatoes,  an  average  of  100  to  200  bushels,  with  maximum  jrields 
of  from  150  to  300  bushels  per  acre;  wheat,  from  12  to  25  bushels; 
beans,  10  to  25  bushels;  and  oats,  from  30  to  60  bushels  per  acre. 
Mowing  lands  of  timothy  and  clover  yield  well,  varying  from  1  ton 
to  2i  tons  per  acre,  according  to  the  age  and  condition  of  the  sod. 

Dairying  is  probably  at  present  the  principal  line  of  farming  on 
the  type.  Hops  were  formerly  grown  to  a  considerable  extent,  but 
in  recent  years  have  been  entirely  superseded  by  other  crops.  Alfalfa 
thrives  in  the  few  fields  where  it  has  been  planted,  and  its  extension 
is  both  practicable  and  advisable. 

The  farm  conditions  prevailing  on  this  type  of  soil  are  good  where 
the  topography  is  favorable  for  agricultural  occupation.  Areas  less 
suited  to  crop  production  are  covered  by  more  or  less  worthless 
timber  growth,  except  for  the  second-growth  chestnut.  The  price  of 
farm  land  of  the  Caneadea  gravelly  sandy  loam  ranges  from  $50  to  $60 
an  acre.  The  forested  areas  sell  for  a  somewhat  smaller  price,  depend- 
ing almost  entirely  upon  the  stand  and  character  of  the  timber  growth. 

The  table  following  gives  the  average  results  of  mechanical  analyses 
of  typical  samples  of  the  fine  earth  of  both  soil  and  subsoil  of  the 
Caneadea  gravelly  sandy  loam. 
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Mechanical  analyses  of  Caneadea  gravelly  sandy  loam. 


Number. 

Description. 

Fine 
gravel. 

sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

Sflt. 

day. 

19411,19413 

Soil 

Percent. 
1.6 
4.7 

Percent. 
11.1 
17.4 

Percent. 

11.4 
11.0 

Percent. 

24.3 
20.3 

Percent. 
21.6 
12.7 

Percent. 
23.8 
23.1 

PercenL 
6.0 

19412,19414 

Subsoil 

9.5 

CANEADEA   FINE   SAND. 


The  Caneadea  fine  sand  coasists  of  about  10  inches  of  a  light-brown 
to  yellow  very  fine  sand,  with  a  j^ellow  fine  sand  subsoil.  This  sub- 
soil is  slightly  more  loose  and  incoherent  and  also  a  little  coarser  than 
the  surface  soil.     It  extends  usually  to  a  considerable  depth. 

This  type  of  soil  is  found  only  in  the  southwestern  corner  of  the 
coimty  in  Portage  Township.  Its  extent  is  small,  but  the  areas  are 
nearly  always  level  to  gently  rolling  and  generally  well  drained. 

The  occurrence  of  the  type  and  the  processes  of  its  formation  are 
due  to  the  former  existence  of  a  high-level  lake  held  in  the  upper 
Grenesee  River  Valley  by  the  glacial  ice  and  morainal  dams. 

The  Caneadea  fine  sand  is  not  much  cultivated,*  the  largest  area 
of  it  being  unused  for  agriculture.  It  is  loose  and  light  and  sadly 
deficient  in  organic  matter.  Its  best  use  would  be  in  the  production 
of  the  light  and  early  truck  crops  for  local  markets.  With  care  to 
increase  the  humus  content  and  to  maintain  it,  fair  yields  of  these 
crops  should  be  secured. 

The  following  table  gives  the  results  of  mechanical  analyses  of  an 
average  sample  of  both  soil  and  subsoil  of  the  Caneadea  fine  sand  : 

Mechanical  analyses  of  Caneadea  fine  sand. 


Number. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Medium, 
sand. 

Fine 
sand. 

Very  fine 
sand. 

sut. 

Clay. 

19417 

Soil  ..  . 

Percent. 

a4 

.4 

Percent. 
3.2 
2.1 

Percent. 
4.0 
3.8 

Percent, 
26.5 
31.4 

Percent. 
37.0 
39.4 

Percent. 
23.1 
18.5 

PercenL 
6.7 

19418 

SubsoU 

4.2 

CANEADEA  LOAM. 

The  surface  soil  of  the  Caneadea  loam  to  a  depth  of  8  or  9  inches 
consists  of  a  mellow,  fine  loam,  yellowish-brown  in  color,  containing 
a  small  percentage  of  fine  shale  fragments  and  roimded  gravel.  The 
subsoil,  to  a  depth  of  36  inches,  is  a  mellow  loam.  The  stone  content 
of  the  subsoil  is  low.  The  prevailing  color  of  the  section  from  9  to 
30  inches  is  a  yellowish  brown  to  ocher,  being  almost  exactly  the  color 
of  ginger.  Often  in  the  lower  depths  of  the  section  a  mottled  yellow 
and  brown  or  drab  color  is  found.     In  both  soil  and  subsoil  are  pock- 
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ets  and  lenses  of  fine  and  very  fine  sand,  commonly  called  ''quick- 
sand.'* There  are  sometimes,  though  these  are  not  so  common,  de- 
posits of  heavy  material. 

This  type  of  soil  is  friable  and  easily  worked,  a  good  tilth  being 
secured  with  a  minimum  amount  of  labor.  The  Caneadea  loam  oc- 
curs only  in  the  southwestern  comer  of  the  county  in  Portage  and 
Nunda  townships,  with  a  few  scattered  areas  in  the  upper  Canaseraga 
Valley  of  southeastern  Ossian  Township. 

The  topography  is  nearly  level  to  gently  rolling,  and  the  areas  are 
always  found  at  relatively  high  levels,  the  elevation  being  from  about 
1,100  to  1,600  feet  above  sea  level. 

The  natural  drainage  is  good,  though  probably  underdrainage 
would  be  of  benefit  to  some  of  the  more  level  portions  of  the  type. 
The  moisture  conditions  are  favorable,  as  the  fine  texture  provides  a 
reservoir  for  the  absorption  and  storage  of  a  maximum  proportion  of 
the  rainfall.  These  characteristics  practically  insure  crops  from  dam- 
age by  excess  of  water  and  also,  through  the  easy  and  free  movement 
of  the  ground  water  and  soil  moisture,  enable  the  soil  to  tide  the 
crops  over  extended  periods  of  drought. 

The  Caneadea  loam  represents  the  weathered  product  of  shallow- 
water  deposits  derived  chiefly  from  the  country  rock  of  the  higher 
lying  shale  and  fine  sandstone  hills  of  the  immediate  region.  While 
much  of  the  soil-forming  material  is  water  deposited,  there  is  also 
evidence  that  the  reworking  of  morainic  till  deposits  has  contributed 
largely  to  its  formation. 

The  native  timber  growth  of  the  type  consisted  largely  of  white 
pine  and  chestnut.  There  are  at  present  some  valuable  groves  of 
second-growth  chestnut  suitable  for  fence  posts,  railroad  cross  ties, 
and  telephone  and  telegraph  poles.  In  unimproved  areas  black- 
berry and  raspberry  bushes  grow  luxuriantly. 

The  Caneadea  loam  is  a  good  general  farm  soil  and  is  also  well 
adapted  to  the  production  of  some  of  the  special  crops.  It  is  par- 
ticularly adapted  to  the  growing  of  strawberries,  blackberries,  rasp- 
berries, both  red  and  black,  and  other  small  fruits.  It  should  also 
prove  very  profitable  in  the  production  of  the  vine  crops,  such  as 
cucumbers  for  pickling,  melons,  squashes,  etc.  Of  the  general  farm 
crops  it  would  seem  to  be  best  suited  to  potato  culture.  This  crop 
is  unusually  successful,  ordinarily  yielding  from  150  to  250  bushels  per 
acre.  The  minimum  yield  is  seldom  less  than  100  bushels  and  the 
maximum  may  be  250  bushels,  or  even  more,  per  acre.  Corn  will 
produce  from  60  to  75  bushels  per  acre,  with  a  possible  maximum 
of  100  to  125  bushels  per  acre,  though  the  greater  part  of  the  acreage 
devoted  to  this  crop  is  utilized  for  ensilage  in  connection  with  dairy 
farming.  Oats  yield  from  40  to  50  or  60  bushels  per  acre,  wheat 
from  12  to  25  bushels,  beans  (yellow  eyes)  from  12  to  20  bushels,  and 
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hay  from  IJ  to  2i  or  3  tons  per  acre.  Red  clover  does  well  and  alfalfa 
is  successful,  generally  yielding  three  cuttings  of  an  average  of  about 
1  ton  each  per  acre. 

The  principal  farm  industry  practiced  on  the  Caneadea  loam  is 
dairying,  there  being  cheese  factories  and  creameries  near  at  hand 
to  manufacture  the  finished  products  derived  from  the  soil — butter 
and  cheese. 

The  general  condition  of  agriculture  prevailing  on  areas  of  this 
soil  type  is  better  than  the  average,  farm  buildings  are  conmiodious, 
well  painted,  and  well  cared  for,  the  fields  are  well  cultivated  and  in 
a  good  productive  state,  and  the  home  surroundings  generally  neat 
and  tidy. 

The  price  of  farms  of  the  Caneadea  loam  varies  from  $40  to  $100 
an  acre,  the  higher  price  being  for  small  acreages  near  towns  and 
shipping  points,  with  good  buildings,  and  the  lower  price  for  larger 
acreages  with  poorer  improvements,  situated  more  remote  from 
towns  and  shipping  points. 

The  following  table  gives  the  average  results  of  mechanical  analyses 
of  fine-earth  samples  of  both  soil  and  subsoil  of  the  Caneadea  loam: 


Mechanical  analyses 

of  Caneadea  loam. 

Number. 

Descriptioii. 

Fine 
graveL 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

sut 

Clay. 

19419,19421 

Boll 

Percent. 
0.8 
1.3 

Percent. 
3.2 
3.0 

Percent. 
3.9 
3.3 

Percent. 
14.1 
12.4 

Percent. 
12.9 
26.6 

Percent. 
46.6 
46.6 

PereenL 
&3 

19420,19422 

SubaoU 

7.6 

CANBADEA   SILT  LOAM. 


The  surface  soil  of  the  Caneadea  silt  loam  consists  of  a  pale-yellow 
to  gray  or  grayish-white  silt  or  silt  loam  to  a  depth  of  9  or  10  inches. 
The  subsoil  to  36  inches  in  depth  is  a  pale-yellow  to  yellowish-brown 
or  light-drab  silt  or  silt  loam,  which  in  the  lower  depths  sometimes 
becomes  mottled  and  often  tends  toward  a  silty  clay  loam  in  texture. 
Practically  no  stones  or  gravel  are  ever  found  either  in  the  soil  or 
subsoil,  though  there  is  often  a  considerable  quantity  of  gritty  mate- 
rial present.  The  type  is  soft  and  easily  eroded  and  in  steep  unpro- 
tected places  it  often  washes  and  guUies  badly.  When  dry  the  surface 
is  light  gray  to  nearly  white  in  color,  which  has  given  rise  to  the  local 
name  '*  white  muck."  It  is  as  a  rule  easily  cultivated  and  handled 
under  a  wide  range  of  conditions,  with  a  fair  amount  of  time  and 
labor  expended,  though  some  difficulty  is  experienced  with  clodding 
when  handled  under  unfavorable  moisture  conditions. 

The  Caneadea  silt  loam  is  found  in  Livingston  County  extensively 
and  typically  developed  from  the  High  Banks  near  Mount  Morris  up 
the  Grenesee  River  on  the  northwest  side  to  the  Wyoming  County  line. 
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and  on  the  southeastern  side  to  the  Allegany  County  boundary  line, 
and  has  been  observed  on  both  sides  of  the  river  in  both  of  these 
counties  farther  up  the  river.  Some  smaller  areas  occur  in  other 
portions  of  the  southern  end  of  the  county. 

The  topography  of  this  soil  type  varies  from  flat-topped  terrace 
plains  to  gently  rolling  and  steeply  sloping  areas.  Its  elevation 
varies  from  about  900  to  1,400  feet  above  sea  level.  The  natural 
drainage  is  fair,  though  it  could  be  much  improved  by  under-drainage. 

The  Caneadea  silt  loam  is  the  most  extensive  of  the  high-level 
glacial  lake  deposits  of  the  county.  It  represents  some  of  the  finer 
deposits  in  these  temporary  lakes  held  by  the  ice  front  or  by  moraines. 
Later  weathering,  erosion,  and  other  modification  of  these  fine  silt 
sediments  have  formed  the  soil  type  as  it  now  exists. 

The  forest  growth  consists  chiefly  of  white  oak,  with  some  black 
and  red  oak  and  hickory.  Originally  there  was  some  white  pine 
where  the  soil  is  of  a  lighter  phase.  The  natural  sod  consists  of 
Canada  bluegrass  and  white  and  alsike  clover. 

Probably  the  best  utilization  of  the  Caneadea  silt  loam  lies  in  the 
production  of  hay  to  be  fed  on  the  farm  in  connection  with  dairying 
or  stock  raising.  By  practicing  this  type  of  fanning  the  organic 
matter  content  of  the  soil  can  not  only  be  maintained  but  increased, 
for  necessarily  some  concentrated  feeds  will  be  purchased  which  will 
increase  both  the  quantity  and  fertilizing  value  of  the  stable  manure 
to  be  returned  to  the  soil.  The  increasing  of  the  organic  content  of 
this  soil  is  particularly  desirable.  Though  corn  for  grain  is  not  a 
crop  especially  suited  to  the  soil,  its  production  for  ensilage  in  con- 
nection with  dairy  fanning  is  desirable,  thus  providing  forage  for  a 
lai^er  herd  of  cows  than  could  otherwise  be  kept,  and  correspond- 
ingly increasing  the  supply  of  oi^anic  matter  in  the  form  of  stable 
manure. 

The  Caneadea  silt  loam  is  a  natural  bluegrass  (Canada)  soil,  mak- 
ing good  pasture  sod  for  grazing,  and  is  well  suited  to  the  growing  of 
timothy  of  high  quaUty  and  alsike  clover  for  hay.  Mowing  lands 
yield  from  1  ton  to  2i  tons  of  hay  per  acre.  Com  will  yield  from  30 
to  75  bushels  of  ears  per  acre,  wheat  from  12  to  18  bushels,  oats  an 
average  of  25  to  40  bushels,  and  beans  about  12  bushels  per  acre. 
Potatoes  are  a  poor  crop,  the  soil  not  being  at  all  suited  to  them,  and 
they  should  not  be  grown  except  for  home  use.  Some  seasons  they 
are  a  complete  failure,  scarcely  returning  the  seed  planted,  and  as  a 
maximum  yield  usually  not  more  than  75  bushels  per  acre  can  be 
expected.  Beans  will  not  usually  pay  the  cost  of  production.  A 
few  alfalfa  fields  are  doing  fairly  well,  giving  three  cuttings  per 
season,  averaging  1  ton  per  acre  at  each  cutting. 

The  number  of  sheep  kept  substantiates  the  statement  previously 
made  that  the  type  is  best  suited  to  some  form  of  animal  husbandry. 
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The  general  agricultural  aspect  of  the  Caneadea  silt  loam  is  only 
fair.  The  appearances  seem  to  indicate  that  agricuiture  is  not  ad- 
vancing as  it  might,  but,  on  the  other  hand,  that  it  is  slowly  declining. 
This  should  not  be  so,  as  the  soil  is  capable  of  supporting  better  forms 
of  agriculture  if  it  is  properly  managed. 

Land  values  for  the  Caneadea  silt  loam  are  lower  than  they  should 
be.  The  selling  price  of  the  type  varies  from  $15  to  $35  an  acre, 
which  in  many  cases  would  no  more  than  pay  for  the  improvements, 
and  in  most  cas«9  would  not  replace  them. 

The  following  table  gives  the  average  results  of  mechanical  analyses 
of  representative  samples  of  both  soil  and  subsoil  of  the  Caneadea  silt 
loam: 

Mechanical  analyses  of  Caneadea  silt  ham. 


Number. 

Description. 

Fine 
gravel. 

Coarse      liedium 
sand.         sand. 

Fine 
sand. 

Very  fine 
sand. 

SUU 

Clay. 

19423,19425..     .   . 

Soil 

Percent. 
0.0 

Percent. 
1.0 

Per  cent. 

0.6 

.3 

Percent. 
1.2 
.8 

Percent. 
2.1 
1.2 

Percent. 
76.8 
74.9 

Percent. 
18.1 

19424,19426 

Subsoil 

.0 

.3 

22.4 

CANEADEA   CLAY. 


The  surface  soil  of  the  Caneadea  clay  is  a  heavy,  gray  to  drab 
silty  clay,  grading  at  from  4  to  6  inches  into  a  drab  to  brown,  dense, 
plastic,  tough  clay,  which  in  turn  passes  into  a  mottled  yellow  and 
drab  clay  in  the  lower  part  of  the  section.  The  whole  section  of  tliis 
soil  type  has  a  fine,  close  texture,  and  a  dense,  compact  structure. 
In  many  places  the  bed  rock  of  shale  or  sandstone  is  encoimtered 
within  the  3-foot  section,  and  where  this  shallow  phase  occurs  there 
is  a  considerable  quantity  of  flat,  angular  shale  or  sandstone  frag- 
ments present.  However,  in  a  typicaLsection  no  rock  is  found,  either 
in  place  or  as  broken  fragments.  The  soil  is  difficult  to  handle.  It 
can  be  properly  plowed  and  cultivated  only  within  a  narrow  range  of 
moisture  conditions,  for  if  even  a  little  too  wet  or  a  little  too  dry  it 
breaks  up  into  clods  which  are  reduced  by  subsequent  cultivation 
only  with  great  difficulty,  if  at  all.  If  plowed  imder  unfavorable  con- 
ditions of  moisture,  it  may  be  that  a  few  hours  of  hard  but  injudicious 
labor  will  result  in  ruining  the  field  for  the  season. 

The  Caneadea  clay  is  found  in  Livingston  County  only  in  the 
southwestern  cornier,  in  the  townships  of  Nunda  and  Portage.  It 
is  not  of  large  extent,  though  decidedly  marked  in  its  type  character- 
istics. Its  topography  is  rolling  but  not  hilly.  Surface  drainage  is 
good,  but  internal  moisture  movements  are  slow  and  inefficient. 
Underdrainage  would  be  of  great  benefit,  though  expensive  and 
difficult,  for  owing  to  the  slow  movement  of  water  through  the  soil 
the  drains  would  have  to  be  placed  close  together. 
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The  occurrence  of  the  Caneadea  clay  and  its  method  of  formation 
are  accounted  for  by  the  fact  that  during  the  recession  of  the  glacial 
ice  which  once  covered  the  region  a  temporary  lake  was  formed  to  the 
south  of  the  ice  front.  In  this  glacial  lake  were  deposited  sediments 
of  various  texture,  the  weathering  of  the  heaviest  of  which  has  formed 
this  type  of  soil.  Where  this  deposit  was  thinnest  over  the  country 
rock  or  where  it  has  since  been  largely  removed  by  erosion  is  found 
the  shallow  phase  of  the  type. 

The  Caneadea  clay  is  largely  in  permanent  sod,  either  for  hay  or 
pasture,  for  which  it  is  best  suited.  Timothy  hay  does  weD,  and 
makes  a  crop  of  excellent  quality.  Alsike  and  white  clover  are  better 
suited  to  this  soil  than  the  red  clover  on  account  of  their  shallow 
root  development,  the  former  in  sod  for  the  hay  crop  and  the  latter 
in  permanent  sod  for  pasturage.  Good  mowings  will  cut  on  the 
average  from  1  ton  to  2  tons  of  hay  per  acre.  Some  buckwheat, 
beAns,  and  com  are  grown,  but  the  extensive  use  of  the  type  for  cul- 
tivated crops  is  not  to  be  advised.  But  few  farm  homes  are  situated 
on  the  Caneadea  clay,  and  the  price  of  farm  lands  range  from  $20 
to  $40  an  acre  only. 

The  following  table  gives  the  results  of  mechanical  analyses  of  a 
typical  sample  of  both  soil  and  subsoil  of  the  Caneadea  clay: 
Mechanical  analyses  of  Caneadea  clay. " 


Number. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

sut. 

Clay. 

19427 

Soil 

Percent. 
0.0 

Percent. 
1.0 
1.4 

Percem. 

ae 

1.4 

Percent. 
2.6 
3.4 

Percent. 
2.3 
3.2 

Percent. 
48.4 
26.5 

Percent. 
45.1 

19428 

Subsoil .2 

64.3 

VOLUSIA   GRAVELLY   LOAM. 


The  surface  soil  of  the  Volusia  gravelly  loam  to  a  depth  of  about 
7  inches  consists  of  a  very  light  brown  loam,  more  or  less  filled  with 
angular  fragments  of  both  sandstone  and  shale  and  small  to  large 
rounded  gravels.  The  subsoil  is  a  yellowish  brown  to  brown  light 
loam  containing  a  lai^e  amount  of  shale  and  sandstone  fragments  and 
rounded  gravel,  all  of  various  sizes  and  shapes.  It  is  usually  lighter, 
both  in  color  and  texture,  than  the  surface  soil  and  the  gravel  content 
is  higher  and  increases  with  the  increase  in  depth.  This  type  of 
soil  is  easily  cultivated.     It  is  the  warmest,  earliest  type  of  the  series. 

The  Volusia  gravelly  loam  occurs  in  rather  small,  scattered  areas 
throughout  the  region  occupied  by  the  Volusia  soils  in  the  southern 
end  of  the  county,  principally  in  Nunda,  Ossian,  Sparta,  and  Spring- 
water  townships.  The  topography  is  rolling  to  hilly.  Its  elevation 
is  somewhat  more  than  1,200  feet  above  sea  level.  The  drainage  is 
usually  good  compared  with  that  of  the  silt  loam  of  the  same  series, 
with  which  it  is  associated.  ^  , 
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The  Volusia  gravelly  loam  is  derived  from  the  weathering  of 
gravelly  morainic  material,  and  to  some  extent  from  local  wash  de- 
posits from  the  same  material. 

The  native  vegetation  consisted  of  beech  and  sugar  maple,  with 
some  oaks  and  white  pine.  Most  of  this  native  timber  was  removed 
long  ago  and  the  forests  now  found  are  chiefly  of  second  growth 
and  at  present  of  value  only  for  firewood,  with  a  small  amount  of 
lumber  for  farm  use. 

The  Volusia  gravelly  loam  is  the  best  type  of  the  series  for  the 
production  of  com.  Its  free  natural  drainage  and  gravelly  character 
make  it  warmer  and  earUer  than  either  the  loam  or  the  silt  loam,  and 
also  insure  a  more  rapid  growth  to  maturity.  It  is  also  suited  to  the 
production  of  oats,  beans,  clover,  etc. 

Hops  were  formerly  extensively  grown  on  the  Volusia  gravelly 
loam  in  Nunda  Township  and  yielded  about  1,000  pounds  an  acre. 
The  first  commercial  crop  of  hops  grown  in  the  county  was  produced 
on  this  soil  type  between  Barkertown  and  Nunda  about  fifty  years 
ago,  and  the  last  commercial  crop  was  produced  during  the  past 
season  (1908)  on  the  same  farm  and  on  the  same  soil  by  a  son  of  the 
original  grower.  This  last  hop  yard,  consisting  of  7  or  8  acres,  is  to 
be  plowed  up  and  the  owner  of  the  farm  will  devote  his  energies  and 
soils  to  dairy  fanning. 

The  following  table  gives  the  results  of  mechanical  analyses  of  the 
fine  earth  of  a  representative  sample  of  both  soil  and  subsoil  of  the 
Volusia  gravelly  loam : 

Mechanical  analyses  of  Volusia  gravelly  loam. 


Number. 

Description. 

Fine 
graveL 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

sut. 

Clay. 

19446. 

Soil 

Percent, 
6.6 
7.3 

Percent. 
8.9 

ia3 

Percent. 
3.2 
4.2 

Percent. 
5.6 
6.5 

Percent. 

ai 

11.3 

Percent. 
49.4 
43.8 

Percent, 
18.2 

19446 

SulwoU 

16.8 

VOLUSIA  LOAM. 


The  soil  of  the  Volusia  loam  to  a  depth  of  8  or  10  inches  consists 
of  a  sUghtly  yellowish-brown  to  gray  loam  containing  a  rather  high 
percentage  of  fine  sands  and  silt.  While  the  colors  mentioned  are 
the  predominating  ones,  areas  which  are  in  a  good  state  of  cultivation 
have  a  darker,  warmer  color,  and,  on  the  other  hand,  the  soil  of  fields 
in  a  poor  state  of  cultivation  is  characterized  by  a  lighter,  more 
yellow,  and  inert  appearance.  The  subsoil  from  10  to  36  inches  is  a 
fine  sandy  silty  loam,  yellow  to  yellowish  brown  in  color.  Both  soil 
and  subsoil  contain  a  varying  but  generally  large  content  of  flat, 
angular  shale  and  fine-grained  sandstone  fragments  of  various  sizes. 
Where  the  fine-grained  sandstone  or  arenaceous  shales  are  most  nu- 
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merous,  the  fine  sand  content  of  the  whole  section  is  noticeably 
higher  and  often  streaks  of  nearly  pure  sand  are  found  in  the  lower 
part.  Where  the  finer,  more  argillaceous  shales  occur  more  largely 
the  texture  is  less  sandy  and  more  silty.  Often  the  stone  content  is 
especially  high  in  the  lower  part  of  the  section.  This  soil  is  usually 
mellow  and  friable  and  works  up  into  excellent  tilth  where  a  reason- 
able amoimt  of  time  and  labor  is  expended  in  cultivation. 

The  Volusia  loam  occurs  only  in  the  southern  and  southeastern 
parts  of  the  county  in  the  high  hiD  country.  It  is  most  extensively 
developed  in  Conesus,  Sparta,  and  Springwater  townships.  There  is 
one  large  area  lying  on  the  flat  top  of  a  hill  northwest  of  Nunda,  in 
Nunda  and  Mount  Morris  townships,  and  smaller,  scattered  areas  in 
the  other  southern  townships.  West  Sparta,  Portage,  and  Ossian. 

The  topography  of  the  Volusia  loam,  like  that  of  the  Volusia  silt 
loam,  is  rolling  to  hilly.  It  rarely  occurs  below  an  elevation  of  1,200 
feet  above  sea  level.  The  natural  drainage,  while  generally  much 
better  than  in  case  of  the  silt  loam,  could,  as  a  rule,  be  considerably 
improved  by  artificial  means.  The  high  stone  content  makes  favor- 
able conditions  for  internal  moisture  movements. 

The  Volusia  loam  owes  its  origin  to  the  weathering  of  a  mantle  of 
glacial  material  in  place.  This  deposit  of  till  is  like  that  from  which 
the  Volusia  silt  loam  is  derived,  except  that,  as  a  rule,  it  is  thicker, 
more  friable,  and  has  a  greater  stone  content.  This  mantle  of  till  is 
largely  derived  from  the  glaciation  of  the  local  country  rock,  with 
the  addition  of  a  comparatively  small  percentage  of  foreign  rock 
material.  The  soil-forming  material  has  not  been  moved  any  con- 
siderable distance,  but  was  deposited  near  its  original  position  by  the 
glacial  ice  upon  its  recession  as  a  groimd  moraine,  with  occasionally 
smaU  local  lateral  moraines  and  moraines  of  recession. 

The  arenaceous  character  of  some  of  the  Chemung  rocks  which 
constitute  the  high  hill  country  of  that  portion  of  the  county  where 
the  Volusia  loam  occurs  accounts  for  the  more  sandy  texture  of  the 
soil  and  the  formation  of  a  loam  rather  than  a  silt  loam. 

The  native  forest  growth  of  the  Volusia  loam  consisted  chiefly  of 
white  pine  and  chestnut  which  gave  to  the  type  the  name  of  *'pine 
and  chestnut  land,''  which  still  characterizes  it.  Most  of  these 
original  forests  were  removed  long  ago  and  wooded  areas  now  bear  a 
second  growth  of  chestnut  and  various  species  of  oak.  It  is  believed 
that  a  reforestation  of  the  rougher,  less  easily  tilled  portions  to  the 
original  native  species  of  trees  would  not  only  be  the  best  possible 
use  for  these  areas,  but  would  also  prove  profitable  over  more  or  less 
of  the  whole  area  as  a  long-term  investment.  Canada  and  Kentucky 
bluegrass  are  found  by  the  roadside  on  this  soil,  but  the  Canada 
variety  predominates,  the  other  disappearing  where  the  soil  is  in 
poor  condition. 
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The  Volusia  loam  in  Livingston  County  is  a  good  indication  of 
what  the  type  might  be  wherever  it  occurs.  The  condition  of  agri- 
culture prevailing  upon  it  is  much  better  generally  than  in  some 
other  sections.  The  crops  grown  are  generally  well  adapted  to  the 
soil,  but  not  a  little  improvement  could  be  made  in  the  methods  of 
cultivation  and  in  a  fuller  use  of  the  land.  The  Volusia  loam  is  a 
potato  soil  and  the  section  of  the  county  in  which  it  occurs  adjoins 
the  potato  section  of  both  Allegany  and  Steuben  counties,  where 
the  methods  employed  in  growing  them  are  better  than  in  other 
sections  where  the  suitability  of  the  type  for  potato  production  has 
not  yet  been  realized.  Late  Irish  potatoes  from  extensive  fields  of 
this  soil  type  average  from  100  to  150  bushels  per  €W5re,  while  yields 
of  200  to  250  bushels  per  acre  are  not  uncommon.  Much  more  com 
is  grown  than  on  the  Volusia  silt  loam,  though  it  is  not  extensively 
planted.  It  does  much  better  than  on  the  silt  loam,  yielding  an 
average  of  50  to  100  bushels  of  ears  per  acre  with  maximum  yields 
of  100  to  150  bushels  per  acre.  Barley  will  jrield  about  30  bushels 
per  acre,  though  not  extensively  grown.  Oats  are  particularly 
suited  to  this  soil,  and  ordinarily  yield  from  35  to  40  bushels  per  acre, 
though  much  larger  yields  are  possible.  From  60  to  75  bushels  per 
acre  have  been  obtained.  Buckwheat  is  also  particularly  adapted 
to  this  soil,  and  usually  does  well,  giving  an  average  yield  of  20  to  25 
bushels,  with  a  possible  30  to  35  bushels  per  a^re.  Hay  is  an  important 
product,  the  sod  being  principally  of  timothy  and  alsike  clover, 
with  some  redtop  {Agrostis  vulgaris)  and  red  clover.  Yields  vary 
from  1  ton  or  less  to  about  2  tons  per  acre. 

Dairy  farming  is  carried  on  to  some  extent  on  the  Volusia  loam 
and  is  generally  successful,  and  it  could  and  should  be  more  exten- 
sively developed.  The  number  of  live  stock  should  be  increased, 
thus  decreasing  the  sale  of  hay  and  increasing  the  quantity  of  natural 
fertilizer  to  be  returned  to  the  soil. 

An  ideal  system  of  farm  industry  adapted  to  the  Volusia  loam 
would  be  dairy  farming  with  potatoes  as  the  main  money  crop. 
Other  forms  of  animal  husbandry,  as  sheep  raising,  stock  graziug  and 
feeding,  and  the  production  of  pork  for  market  could  well  be  intro- 
duced in  any  system  of  farming  upon  this  soil. 

The  agricultural  conditions  prevailing  where  this  type  of  soil  is 
found  are  fair  and  much  better  than  in  some  other  sections  of  the 
State  where  the  same  soil  occurs,  though  as  a  rule  they  are  not  im- 
proving but,  on  the  contrary,  are  probably  slowly  becoming  worse. 
While  the  farm  buildings  are  better  than  on  the  Volusia  silt  loam, 
they  are  hardly  comparable  to  those  found  in  the  northern  part  of 
the  county  on  other  soils. 

The  price  of  farm  land  classed  as  Volusia  loam  varies  from  $40  to 
$65  an  acre,  depending  upon  location  with  reference  to  shipping 
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pointy  condition  of  farm  buildings  and  improvements,  and  upon 
previous  management  of  the  soil. 

The  following  table  gives  the  results  of  mechanical  analyses  of  a 
fine-earth  sample  of  both  soil  and  subsoil  of  the  Volusia  loam: 

Mechanical  analyses  of  Volusia  loam. 


Number. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

Slit 

Clay. 

19461 

Soil 

PercerU. 
1.1 
1.3 

Percent. 
2.7 
2.8 

Percent. 
1.7 
2.4 

Percent. 
7.1 
7.6 

Percent. 
14.1 
8.6 

Percent. 
56.3 
51.0 

Percent, 
18.0 

194S2 

SnbsoU 

26l8 

VOLUSIA  SILT  LOAM. 


The  surface  soil  of  the  Volusia  silt  loam  to  a  depth  of  about  8 
inches  consists  of  a  gray  to  pale-yellow  silt  loam.  Where  this  typical 
material  is  found  the  soil  has  a  dull,  lifeless  look,  a  poor  physical  con- 
dition, poor  moisture-moving  properties,  and  a  low  crop-producing 
power,  and  consequently  low-grade,  extensive  systems  of  agriculture. 
Areas  of  Volusia  silt  loam  in  better  condition,  where  more  intensive 
and  better  systems  of  farming  are  practiced,  have  either  a  brownish 
or  darker  color,  better  physical,  mechanical,  and  moisture  conditions, 
and  consequently  higher  crop-producing  possibiUties.  The  quantity 
of  stone  present  is  often  large,  though  sometimes  such  material  is 
almost  entirely  lacking.  It  consists  for  the  most  part  of  flat,  angular 
fragments  of  the  underlying  country  rock,  either  argillaceous  or  fine 
arenac^us  shales,  with  sometimes  an  admixture  of  rounded,  foreign 
glacial  stones  varying  from  small  pebbles  up  to  bowlders  of  consider- 
able size.  Where  the  arenaceous  shales  are  found,  the  soil  contains 
a  higher  percentage  of  the  finer  grades  of  sand  and  cultivation  is 
attended  with  better  results.  This  is  also  true  of  those  areas  where 
the  rock  fragments  are  more  numerous.  On  the  other  hand,  where  the 
stone  content  is  small  or  the  fragments  composed  of  the  more  argilla- 
ceous (clayey)  shales  the  structure  is  close,  soU  moisture  movements 
poor,  and  the  soil  material  more  compact,  and  it  is  more  difficult  to 
put  the  soil  in  good  tilth.  In  areas  of  this  character  the  soil  is  more 
likely  to  puddle  or  run  together  and  must  be  handled  under  favorable 
moisture  conditions  and  with  much  skiU  in  order  to  secure  the  most 
beneficial  results. 

The  subsoil  of  the  Volusia  silt  loam  to  a  depth  of  3  feet  is  a  light- 
yeDow  to  gray,  sometimes  mottled,  compact,  silty  loam.  Like  the 
surface  soil,  it  carries  varying  percentages  of  arenaceous  and  argilla- 
ceous shale  fragments,  though  foreign  .glacial  rock  material  is  much 
less  in  evidence. 

As  a  whole,  the  depth  of  this  soil  material  is  3  feet  or  more  to  the 
onderiying  bed  rock,  though  in  many  places  the  subsoil  rests  directly 
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upon  the  country  rock  within  the  3-foot  section.  The  compact  char- 
acter of  the  subsoil  prevents  aeration  and  oxidation,  and  these  agen- 
cies have  acted  but  little  in  their  work  of  transforming  raw  soil  mate- 
rial into  forms  for  the  support  of  plant  life.  This  probably  accounts, 
at  least,  in  a  measure,  for  the  low  crop-producing  power  of  the  type. 

Successful  cultivation  and  handling  of  this  type  of  soil  requires  a 
thorough  understanding  of  the  principles  of  soil  management  and 
their  intelligent  application,  but  when  these  requirements  are  met 
the  soU  is  utilized  with  not  great  difficulty  and  responds  with  larger 
yields. 

The  Volusia  silt  loam  occurs  in  Livingston  County  only  in  the 
southern  part,  where  it  occupies  broad  areas,  associated  with  the  loam 
and  gravelly  loam  types  of  the  same  series.  The  largest  areas  are 
found  in  Ossian,  Sparta,  and  Springwater  townships.  It  is  also  foimd 
in  Conesus,  West  Sparta,  Nunda,  Portage,  and  Mount  Morris  town- 
ships, with  one  small  area  in  Groveland  Township. 

The  Volusia  sUt  loam  occupies  the  highest  elevations  within  the 
county,  almost  its  entire  area  lying  between  1,200  feet  and  2,260  feet 
above  sea  level.  This  location  and  the  wide  range  in  elevation  give  a 
surface  configuration  of  rolling,  flat-topped  hills,  with  many  steep 
slopes.  The  region  as  a  whole  has  a  rather  rugged  topography, 
though  many  of  the  plateaulike  hilltops  are  nearly  level  and  give  no 
hint  of  the  true  physiographic  relations  of  the  type  to  the  other  soils 
of  the  county.  It  might  be  inferred  from  the  hilly  character  of  the 
soil  that  it  had  excellent  natural  drainage,  but  such  is  not  the  case. 
While  the  region  is  well  watered  and  there  are  many  springs  and 
small  streams,  the  natural  drainage  of  the  cultivable  areas  is  deficient 
and  crops  suffer  materially  from  excesses  of  moisture.  This  is  par- 
ticularly true  of  the  more  level  fields  situated  on  the  high,  flat  hill- 
tops. Many  areas  of  this  character  are  to  be  found  in  the  uncleared 
portions,  which  are  swampy,  the  water  remaining  on  the  surface  at 
all  times  except  during  periods  of  extreme  drought.  In  these  more 
poorly  drained  places  there  is  often  a  considerable  accumulation  of 
partially  decayed  organic  matter,  giving  the  surface  soil  a  much 
darker  color  than  is  prevalent  in  cleared  and  cultivated  areas.  Be- 
sides these  areas  of  deficient  drainage  in  the  more  level  parts  of  the 
type,  many  poorly  drained  areas  also  occur  on  the  hillsides,  not  so 
much  from  the  accumulation  of  surface  water  as  from  seepage  from 
higher  levels,  the  water  flowing  out  through  fractures  in  the  uiider- 
lying  shale  rock. 

The  compact  and  dense  structure  of  the  subsoil,  locally  called 
''hardpan,''  prevents  free  movement  of  the  ground  waters  in  any 
direction,  thus  making  the  surface  nm-off  the  only  means  of  removing 
excess  water,  and  this  means  is  seldom  sufficient  to  reduce  the  amoxmt 
in  the  soil  to  an  optimum  quantity  for  plant  growth.    On  the  other 
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hand,  during  droughts  the  same"hardpan"  prevents  to  a  considerable 
degree  the  rise  of  soil  moisture  from  the  deeper  subsoil  to  the  root 
zone,  and  as  much  injury  then  results  from  the  lack  of  water  as  in 
the  former  case  from  the  excess  of  moisture.  Again,  the  texture  and 
structure  of  both  soil  and  subsoil  is  such  that  water  is  held  within  it 
much  as  water  is  held  by  a  sponge. 

All  these  factors  combLaed  make  of  the  Volusia  silt  loam  a  soil 
badly  in  need  of  imderdrainage,  and  no  one  thing  would  improve 
the  type  as  much  as  this.  If  underdrained  well,  the  mechanical 
condition  and  structure  would  be  improved,  better  oxidation  and 
aeration  would  result,  better  effects  from  the  cultural  operations 
would  be  obtained,  better  results  from  the  use  of  fertiUzing  material, 
and  better  and  larger  crops  produced,  and,  further,  the  agricultural 
foid  commercial  value  of  the  soil  type  would  be  greatly  enhanced. 
But  one  thing  stands  in  the  way  of  the  inauguration  of  this  greatly 
to  be  desired  improvement,  and  this  is  more  apparent  than  real,  the 
present  low  price,  in  many  cases  at  least,  being  less  than  would  be 
the  cost  of  such  improvement. 

The  Volusia  silt  loam  owes  its  origin  to  the  glaciation  of  the  under- 
lying coimtry  rock.  In  places  this  till  mantle — groimd  moraine — 
is  quite  thick  and  in  other  places  it  is  very  thin.  Nearly  all  of  the 
soil-forming  material  is  derived  from  the  local  geological  formations, 
and  often  residual  disintegration  of  these  rock  formations  has  con- 
tributed to  the  formation  of  the  type,  particularly  in  the  case  of  the 
subsoil.  It  is  likely  that  in  many  places  the  till  was  formerly  much 
thicker  than  at  present,  and  that  it  has  been  greatly  modified  and 
largely  removed  by  postglacial  erosion. 

A  considerable  portion  of  this  soil  type  is  imdoubtedly  in  an  acid 
condition.  Formerly  excellent  crops  of  red  clover  were  grown 
without  difficulty  or  much  care,  but  since  the  development  of  the 
present  chemical  and  mechanical  condition  of  the  soil  it  is  impossi- 
ble to  grow  this  legume  with  ordinary  methods  of  soil  manage- 
ment and  fertiUzation.  On  the  contrary,  redtop  thrives,  as  do  other 
varieties  of  plants  which  are  resistant  to  acid  conditions.  This  un- 
favorable chemical  condition  of  the  soil  can  be  overcome  and  its 
injurious  effects  nullified  by  the  use  of  lime.  The  quantity  necessary 
will,  of  coiurse,  vary  with  the  condition  of  individual  fields,  but  as 
a  general  rule  from  500  to  3,000  poimds  per  acre  should  be  used. 
Just  one  word  of  caution  in  the  use  of  Ume  is  necessary.  It  should 
never  be  used  ditectly  before  a  crop  of  potatoes.  Probably  the  best 
place  in  a  rotation  to  use  it  is  with  the  cover  crop  grown  when  the 
field  is  seeded  for  mowing.  The  appHcation  of  either  the  oxide  or 
hydrated  forms  should  be  made  at  least  two  weeks  before  any  seeding 
or  planting  is  done,  or  a  goodly  amoimt  of  rain  should  intervene 
between  its  appUcation  and  the  seeding  or  planting  operations. 
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Originally  the  Volusia  silt  loam  areas  were  covered  with  a  forest 
growth  of  white  pine,  chestnut,  beech,  sugar  maple,  and  some  hickory. 
There  is  now  practically  none  of  the  original  forest  standing,  though 
a  considerable  percentage  is  occupied  by  second-growth  timber  of  the 
hardwood  species.  Wooded  areas  are  found  in  most  of  the  steeper, 
rougher  portions  of  the  type,  and  in  such  places  some  hemlock  is  also 
found. 

The  Volusia  silt  loam  is  particularly  adapted  to  the  production  of 
late  Irish  potatoes,  oats,  buckwheat,  and  timothy.  The  chief  money 
crop  in  the  rotation  on  farms  of  this  soil  type  should  be  the  Irish 
potato.  The  quality  is  unsurpassed  and  yields  are  comparatively 
larger  than  those  of  other  crops.  The  average  yield  secured  per  acre 
ranges  from  100  to  150  bushels,  though  it  is  not  impossible  to  secure, 
and  many  farmers  are  securing  with  judicious  fertilization  and  im- 
proved cultural  methods,  200  bushels  per  acre,  or  more.  The  impor- 
tance of  this  type  of  soil  for  potato  production  can  scarcely  be 
overestimated.  Similar  soils  and  soil  conditions  make  an  adjoining 
county,  Steuben,  the  third  potato-producing  county  in  the  United 
States. 

Oats  are  considerably  grown  and  yields  of  from  30  to  50  bushels 
per  acre  obtained.  Buckwheat  is  not  grown  to  as  great  an  extent  as 
in  some  other  counties  having  the  same  soil,  though  where  grown  it 
yields  from  13  to  30  bushels  per  acre.  Com  is  not  much  grown  and 
can  not  be  recommended,  except  as  a  soiling  crop  and  for  ensilage  or 
other  forage.  The  high  elevation  precludes  the  growing  of  com  as  a 
grain  crop,  unless  some  particularly  early  variety  is  planted.  The 
grass  crops  are  important,  though  the  yields  are  rather  low.  Timothy 
and  redtop  are  the  principal  grasses,  while  alsike  clover  is  the  prin- 
cipal legume.  Mowing  land  usually  cuts  from  somewhat  less  than  a 
ton  up  to  li  tons  per  acre.  Red  clover  formerly  was  an  important 
hay  crop,  but  with  the  systems  of  farming  and  soil  management  fol- 
lowed the  soil  has  passed  into  a  condition  which  makes  it  extremely 
difficult  longer  to  grow  this  legume,  and  as  a  result  of  the  same  con- 
ditions redtop  has  become  one  of  the  principal  grasses.  Likewise, 
alsike  clover  has  become  the  leading  legume,  it  being  better  able  to 
withstand  those  conditions  of  the  soil  which  are  unfavorable  to  red 
clover.  Canada  bluegrass  is  not  foimd  native  in  either  the  mowing 
or  pasture  sods.  Kentucky  bluegrass  is  prevalent  to  some  extent  in 
areas  where  the  better  conditions  obtain,  though  rare  where  the  con- 
ditions are  poorer. 

The  general  agricultural  conditions  of  the  Volusia  silt  loam  are  not 
as  good  as  the  character  of  the  soil  warrants.  The  systems  of  farming, 
of  soil  management,  and  of  agricultural  methods  are  extensive  and  of 
low  grade.  Small  numbers  of  live  stock  are  kept  and  much  hay  is 
sold.    In  the  way  of  improvement  the  following  suggestions  may  be 
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made:  Some  form  of  animal  husbandry  is  essential  to  the  best  and 
permanent  success  of  farming  on  this  soil.  In  this  connection, 
dairying,  grazing,  and  sheep  raising  are  logical  systems  of  farming  to 
be  followed.  By  these  systems  all  of  the  forage  can  be  fed  on  the 
farm  and  the  soil  will  receive  all  the  waste  in  the  form  of  stable 
manure,  thus  furnishing  humus,  which  is  so  essential  to  crop  produc- 
tion. In  connection  with  this  form  of  farming,  soiling  crops,  such  as 
Canada  field  peas,  rye,  buckwheat,  etc.,  for  feeding  dairy  cattle  and 
the  same  or  other  crops  for  plowing  under  as  green  manures,  should 
be  grown.  The  point  to  be  made  is  that  the  soil  is  deficient  in  organic 
matter  and  every  means  possible  must  be  put  into  practice  to  restore 
this  important  soil  factor.  Deeper  plowing,  extending  the  depth 
gradually,  and  much  better  cultivation  must  be  practiced  in  order  to 
secure  adequate  results  from  any  system  of  farming. 

The  influence  of  the  individual  soil  type  upon  the  price  of  lands  is 
vividly  shown  in  the  Volusia  silt  loam  of  this  survey.  Farms  of  this 
type  of  soil  are  for  sale  and  buyers  scarce,  at  prices  ranging  from  $8 
to  $30  an  acre,  according  to  improvements,  condition  of  the  soil,  and 
location.  The  lowest-priced  farms  are  in  poor  condition,  the  build- 
ings unoccupied,  fields  abandoned  and  growing  up  to  golden  rod, 
briers,  and  weeds,  and  many  of  them  not  now  profitably  used  for 
agriculture.  They  constitute  the  so-called  "abandoned  farms"  of 
the  State. 

The  following  table  gives  the  results  of  mechanical  analyses  of 
fine-earth  samples  of  soil  and  subsoil  of  the  Volusia  silt  loam: 

Mechanical  analyses  of  Volusia  silt  loam. 


Number. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

sat. 

Clay. 

UK47 

Soil 

Percent. 
1.4 
1.0 

Percent. 
2.9 
3.3 

Percent. 
1.7 
1.7 

Percent. 
4.2 
4.4 

Percent. 
5.2 
10.1 

Percent. 
61.3 
54.4 

Percent. 
23.0 

19448 

Subsoil 

24.6 

GENESEE   SHALE   LOAM. 

The  Genesee  shale  loam  is  closely  allied  with  the  silt  loam  of  the 
same  series  and  except  for  the  presence  of  the  shale  it  is  very  nearly 
identical. 

The  surface  soil  to  a  depth  of  about  7  or  8  inches  is  a  brown  to 
dark-brown  silt  loam,  containing  a  great  many  small,  thin,  and  flat 
shale  fragments,  a  considerable  portion  of  which  are  black  in  color. 
The  subsoil  is  a  grayish  to  light-brown  and  drab  silt  loam,  the  brown 
colors  appearing  in  the  lower  depths.  This  is  also  filled  with  fine 
shale  fragments.  These  shale  fragments  are  all  small,  angular,  and 
brittle,  and  can  be  easily  broken.  For  the  most  part  they  are  never 
larger  or  thicker  than  a  silver  dollar,  the  greater  portion  being  much 
smaller  and  about  the  size  and  thickness  of  a  penny. 
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This  soil  has  a  rather  open  structure  owing  to  the  shale  content, 
even  though  its  texture  is  fine  and  close.  While  a  good  tilth  is  not 
very  difficult  to  obtain,  careful  and  skillful  soil  management  should 
be  practiced  to  maintain  the  soil  in  good  condition. 

The  Grenesee  shale  loam  is  not  of  wide  occurrence  in  comparison 
with  its  associate  type  of  the  same  series,  the  silt  loam.  It  is  found 
most  extensively  and  typically  developed  in  eastern  Mount  Morris 
Township,  just  to  the  southeast  of  the  village  of  Moimt  Morris, 
There  are  several  other  small,  scattered  areas  in  the  coimty  where 
conditions  have  been  favorable  for  the  formation  of  the  type. 

The  Grenesee  shale  loam  occupies  a  level  to  imdulating  topography 
slightly  higher  than  the  other  members  of  the  series,  and  consequently 
has  very  fair  drainage,  though  underdrainage  would  likely  prove  of 
benefit.  It  owes  its  origin  to  the  combination  of  overflow  and 
stream  influences.  Small  streams  cutting  down  and  through  the 
shale  rock  as  they  flow  from  the  uplands  toward  the  river  and  valleys 
have  brought  down  the  small  shale  fragments  from  the  narrow 
V-shaped  gorges  and  upon  reaching  the  lower  country  have  mingled 
them  with  the  flood-water  sediments  in  delta  forms.  There  are 
layers  of  almost  straight  fine  shale  gravel  and  layers  of  silt  without 
any  shale  and  sometimes  small  deposits  of  sands.  The  beds  of  the 
creeks  which  have  brought  down  the  shale  gravel  are  completely 
filled  with  the  small  shale  fragments  after  they  reach  the  level  low- 
lands. 

The  Grenesee  shale  loam  is  particularly  adapted  to  the  production 
of  hay,  oats,  and  corn.  Peas  and  string  beans  for  the  canning  fac- 
tories are  grown  in  the  vicinity  of  Mount  Morris  and  good  yields 
obtained.  The  string  beans  give  heavy  yields  and  are  much  better 
suited  to  the  soil  type  than  are  those  grown  for  the  dry  beans.  Hay 
yields  on  an  average  1^  to  2  tons  and  com  from  80  to  100  bushels 
per  acre.  Some  sweet  com  for  canning  and  for  drying  is  grown  and 
heavy  yields  are  secured,  besides  a  large  quantity  of  coarse  fodder 
for  feeding  purposes.  Some  of  the  type  is  in  pasture  and  generally 
has  a  good  sod. 

The  Genesee  shale  loam  is  in  a  fairly  good  state  of  cultivation  and 
the  agricultural  conditions  existing  upon  it  will  average  well  with 
those  prevailing  throughout  th6  coimty.  No  farm  homes  are  located 
on  the  type. 

In  the  following  table  are  given  the  results  of  mechanical  analyses 
of  fine-earth  samples  of  both  soil  and  subsoil  of  the  type: 
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Nomber. 

Description. 

Fine 
gravel. 

Coane 
sand. 

Medium 
sand. 

Ftne 
sand. 

Very  fine 
sand. 

sut 

Clay. 

19429 

Soil 

PercerU. 
1.8 
7.0 

Percent. 
3.6 
11.3 

Percent. 
1.6 
3.5 

Percent. 
3.7 
6.4 

Percent. 
3.7 
4.2 

Percent. 
54.9 
40.9 

Percent, 
3a7 

19430 

Subson 

26.8 

Sample  No.  19429  shows  25.1  per  cent  of  fine  gravel  too  large  to  be  included  In  the  fine  gravel  of  the  table, 
and  sample  19430, 52.7  per  cent. 

OENB8EB  FINE   SANDT  LOAM. 

The  soil  of  the  Genesee  fine  sandy  loam,  about  8  mches  in  depth, 
is  a  yellowish-brown  to  brown  fine  sandy  loam.  When  dry  it  is 
very  much  lighter  in  color,  being  gray  to  almost  white.  The  subsoil 
from  8  to  36  inches  is  a  light  yellowish  fine  sandy  loam.  In  many 
places  beds  of  stratified  fine  gravel  and  sand  of  various  grades  are 
found.  These  materials  often  appear  at  the  surface  and  influence 
the  soil  as  well  as  the  subsoil,  though  as  a  rule  there  is  more  variation 
in  the  lower  depths  of  the  section  and  below. 

This  type  of  soil  is  easily  cultivated  and  can  be  worked  to  advantage 
under  a  wider  range  of  moisture  conditions  than  can  any  of  the  other 
types  of  the  same  series.  A  good  tilth  and  seed  bed  can  be  secured 
without  any  great  amount  of  work  or  diflBculty. 

The  largest  and  most  important  area  of  the  Genesee  fine  sandy 
loam  is  located  along  the  lower  course  of  the  Keshequa  Creek  after  it 
reaches  the  Great  Valley.  There  is  also  a  considerable  area  in  the 
aggregate  along  the  upper  course  of  the  same  stream  from  Tuscarora 
to  Nunda  and  above,  as  well  as  in  the  bends  of  the  Genesee  River 
from  the  High  Banks  at  Mount  Morris  upstream.  These  areas 
along  the  river  have  a  more  gray  and  mottled  subsoil  than  do  those 
along  the  Keshequa  Creek.  There  are  also  some  other  small  areas 
scattered  throughout  the  county. 

The  topographic  features  of  the  type,  though  not  level,  are  nearly 
so.  In  the  Great  Valley  this  soil  forms  a  sort  of  natural  levee  on 
both  sides  of  Keshequa  Creek,  while  along  the  upper  course  of  the 
same  creek  and  along  the  river  it  occupies  flat  terraces  as  first  and 
second  bottoms.  Small  areas  on  the  shores  of  Conesus  Lake  are 
low  deltas  built  up  by  small  streams  flowing  in  from  the  higher 
lying  soil  formations. 

The  building  up  of  the  levee  along  Keshequa  Creek  has  cut  off  the 
outlet  of  a  small  stream  just  below  Sonyea,  so  that  it  now  has  no 
outlet  except  when  there  is  a  large  enough  volume  of  water  to  flow 
over  the  levee,  thus  developing  a  swamp  area  of  considerable  size 
which  receives  the  waters  of  several  small  streams  flowing  in  from 
the  hillside  above. 
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The  drainage  of  the  type  is  fairly  good,  except  where  occupying 
first  bottoms,  which  are  subject  to  overflow  during  flood  times. 
The  favorable  texture  and  structure  of  both  soil  and  subsoil  allows 
free  and  easy  movement  of  water  and  soil  moisture,  and  the  physio- 
graphic position  is  favorable  for  a  generous  supply  even  during  dry 
seasons. 

The  type  is  quite  generally  cleared  and  cultivated.  It  is  an  excel- 
lent com  soil,  and  yields  of  from  60  to  80  bushels  per  acre  are  ordi- 
narily obtained.  Beans  do  well  and  yield  from  12  to  20  bushels  per 
acre.  Oats  yield  from  30  to  60  bushels,  and  hay,  when  in  good  sod, 
from  1  i  to  2i  tons  per  acre.  Potatoes  do  fairly  well,  but  their  produc- 
tion, except  for  home  use,  is  not  recommended. 

The  general  agricultural  conditions  prevailing  on  the  Genesee  fine 
sandy  loam  are  very  good,  though  but  few  farm  houses  are  located  on 
it.  It  does  not  occur  in  extensive  areas  and  never  along  the  public 
highway,  but  is  always  held  with  other  soil  types  making  up  the 
farms.  No  definite  price  for  the  type  can  be  given,  though  it  would 
likely  sell  alone  for  a  price  somewhat  smaller  than  the  silt  loam  and 
higher  than  the  clay  loam,  being  more  easily  cultivated  and  adapted 
to  a  wider  range  of  crops  than  the  clay  loam  type. 

The  following  table  shows  the  percentages  of  the  various  sized  soil 
particles  obtained  from  the  mechanical  analyses  of  a  fine-earth  sam- 
ple of  both  soil  and  subsoil  of  the  type: 

Mechanical  analyses  of  Genesee  fine  sandy  loam. 


Number. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

snt 

Clay. 

19431 

Soil 

Percent. 

0.1 

.4 

Percent. 
0.7 
3.1 

Percent. 
1.7 
5.9 

Percent. 
22.4 
24.0 

Percent. 
29.4 
30.6 

Percent. 
39.8 
31.0 

Percent. 
5.9 

19432 

Subsoil 

5.2 

OBNESEE  LOAM. 


The  soil  of  the  Genesee  loam  is  a  dark-brown  to  gray  silty  loam 
from  8  to  10  inches  in  depth  overlying  a  subsoil  of  gray  to  mottled 
material  similar  in  texture,  except  that  the  lack  of  organic  matter 
makes  it  appear  considerably  heavier. 

This  soil  occurs  only  to  a  limited  extent,  being  found  as  narrow 
stream  bottoms  in  various  parts  of  the  county.  It  occupies  low 
flood  plains,  but  is  generally  fairly  well  drained,  as  the  small  streams 
all  have  rather  rapid  currents  and  their  waters  seldom  remain  out  of 
banks  for  any  length  of  time.  The  Genesee  loam  is  the  alluvial 
wash  of  these  streams  and  has  been  deposited  from  the  load  of 
detritus  in  time  of  high  water. 

The  type  is  mostly  in  permanent  pasture,  but  when  cultivated 
produces  good  crops  of  com,  hay,  etc. 
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OENE8EE   SILT  LOAM. 


The  Genesee  silt  loam  is  one  of  the  most  important  soil  formations 
of  the  county.  The  soil  consists  of  a  gray  to  dark  colored  silt  loam 
to  a  depth  of  ahout  10  inches,  underlain  to  a  depth  of  36  inches  by  a 
mottled  gray,  oUve,  and  brown  compact  silt  loam.  Where  the  eleva- 
tion is  slightly  higher  the  color  is  more  brown  in  all  parts  of  the  sec- 
tion and  the  texture  more  friable,  the  soil  particles  being  of  coarse 
rather  than  fine  silt.  There  is  commonly  much  organic  matter 
present  in  the  soil,  giving  it  its  dark  color.  Both  soil  and  subsoil  are 
entirely  free  from  stones  and  gravel. 

This  type  of  soil  is  the  most  uniform  in  all  characteristics  of  any 
found  in  the  county.  It  is  difficult  to  find  two  sections  or  borings 
whose  descriptions  would  differ  materiaUy. 

The  Grenesee  silt  loam  is  easily  tilled,  the  soil  being  soft,  mellow, 
and  friable.  It  is  easily  worked  to  a  good  tilth  for  the  seed  bed,  and 
this  tilth  can  be  maintained  by  later  cultivation  without  difficulty. 

The  Grenesee  silt  loam  is  extensively  developed  in  the  Great  Valley, 
which  extends  from  Dansville  to  the  northern  boundary  of  the  county. 
In  fact,  it  is  by  far  the  most  extensive  soil  type  occurring  on  this 
valley  floor.  The  largest  area  extends  north  from  Mount  Morris  to 
the  vicinity  of  Avon  on  both  sides  of  the  river,  unbroken  by  other  soil 
areas,  and  southeast  from  Mount  Morris  to  Dansville,  along  the 
Canasaraga  Creek,  but  is  here  broken  by  small  areas  of  the  shale  loam, 
clay  loam,  and  fine  sandy  loam  of  the  same  series,  and  some  areas  of 
Swamp  and  Muck.  This  main  body  of  the  type  is  separated  east  of 
FowlerviUe,  where  the  river  has  no  present  flood  plain,  from  another 
large  area.  A  number  of  much  smaller  areas  are  found  in  other  parts 
of  the  county.  The  topographic  features  of  the  Genesee  silt  loam 
show  great  uniformity  and  regularity,  due  to  its  physiographic  posi- 
tion and  consequent  method  of  formation.  Its  elevation  varies  only 
from  a  little  under  550  feet  up  to  shghtly  above  600  feet  above  sea 
level,  and  by  far  the  greater  portion  of  the  largest  area  does  not  vary 
more  than  10  feet  on  either  side  of  565  feet  above  sea  level,  except 
along  the  edges  of  the  vaUey  floor  and  the  upper  end  of  the  area  in  the 
vicinity  of  Dansville. 

The  drainage  features  of  the  type  present  a  difficult  problem.  The 
whole  surface  lies  so  level  that  surface  run-off  is  almost  entirely  lack- 
ing, and  no  outlet  can  be  secured  for  imderdrains,  which  would  be 
open  throughout  the  year,  as  the  whole  type  is  subject  to  inundation. 
The  drainage  conditions  can  be  best  understood  by  considering  the 
origin  of  the  soil-forming  material  and  the  processes  of  formation 
involved.  The  vaUey,  whose  floor  is  now  occupied  by  this  soil  forma- 
tion, was  formerly  a  lake,  not  unlike  the  finger  lakes  of  the  central 
part  of  the  State  to  the  east.  While  this  lake  existed  much  fine 
material  was  brought  down  by  the  inflowing  waters  and  deposited. 
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While  this  stage  in  the  process  of  the  formation  of  the  type  was  taking 
place,  much  filling  imdoubtedly  occurred,  and  later,  the  glacial  dam 
to  the  northward  being  removed,  the  lake  waters  were  drained  off, 
and  then  began  the  cutting  of  the  High  Banks  of  the  Genesee  River 
at  Mount  Morris,  and  further  filling  was  accomplished  by  the  overflow 
waters  of  the  river.  This  process  has  continued  ever  since,  and  the 
end  of  it  has  not  yet  been  reached.  This  whole  valley  floor  is  now 
often  covered  by  the  overflow  of  the  river,  and  each  high  water  carries 
with  it  and  deposits  its  load  of  fine  particles,  thus  silting  up  the  whole 
surface  and  making  new  soil.  It  may  not  be  flooded  at  all  for  three 
or  four  years,  and  then  it  may  be  completely  inundated  at  times  for 
three  or  four  years  in  succession,  the  water  often  standing  several  feet 
deep  for  a  few  days  or  a  week  and  longer  during  each  overflow. 

The  *' flats''  were  originaUy  prairie  land,  though  some  oaks  of 
immense  size  grew  along  the  river  banks  and  a  few  were  scattered 
about  on  the  prairie  itself.  This  prairie,  which  we  now  call  Genesee 
silt  loam,  was  covered  with  a  rank,  luxuriant  growth  of  wild  grass, 
which  attained  a  height  of  8  to  10  feet,  completely  hiding  a  man  on 
horseback  when  only  a  few  rods  away.  The  main  flora  of  permanent 
sod  ground  is  now  Kentucky  bluegrass,  timothy,  and  white  clover. 

The  Genesee  silt  loam  is  pecuUarly  adapted  to  the  purposes  for 
which  it  is  used.  The  chief  crops  near  a  canning  factory  are  sweet 
com,  peas,  and  string  beans,  large  yields  of  each  being  secured. 
This  type  of  farm  industry  is  well  and  most  extensively  developed 
near  Mount  Morris  and  Geneseo.  Asparagus  beds  in  this  vicinity 
promise  success,  as  well  as  the  growing  of  tomatoes.  These  crops 
are  being  extended  each  year.  This  soil  type  was  formerly  the 
great  com  land  of  the  Indians,  and  a  considerable  acreage  is  still 
grown  for  ensilage,  which  always  yields  a  heavy  tonnage.  A  con- 
siderable acreage  is  in  mowing  land  and  gives  an  average  yield  of 
li  tons  of  hay  per  acre.  A  large  portion  of  the  type  is  utilized  for 
grazing  purposes  and  is  highly  esteemed  for  the  raising  of  cattle, 
but  not  for  finishing  them.  Usually  from  2J  to  4  acres  are  allowed 
to  each  steer  in  the  pasture  and  a  gain  of  250  to  400  poimds  per  steer 
is  made  during  the  season.  This  soil  was  formerly  esteemed  as  an 
apple  soil  and  orchards  were  profitable  for  a  short  time.  As  the  trees 
make  an  enormous  and  rapid  growth  they  are  consequently  weak 
and  short  Uved,  and  for  this  reason  and  on  accoimt  of  overflow 
orcharding  on  this  soil  type  is  not  advisable. 

Over  the  most  of  the  area  of  the  Genesee  silt  loam  all  of  the  crops 
mentioned  are  subject  to  serious  damage  and  even  complete  destruc- 
tion by  the  overflow  waters  of  the  river.  As  a  rule,  however,  the  crops 
are  safe  from  damage  in  this  manner  about  three  seasons  in  every  five. 

In  spite  of  its  Uabihty  to  overflow  the  Genesee  silt  loam  is  highly 
esteemed  and  intelligently  and  successfully  farmed.    But  few  farm 
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houses  are  situated  on  it,  although  the  agricultural  conditions  are  much 
better  than  those  existing  on  some  of  the  upland  soil  types,  and 
the  loss  from  overflow  is  less  than  from  poor  drainage  on  some  of 
the  upland  soils. 

Fields  of  Genesee  silt  loam  for  grazing  purposes  rent  at  $2.60 
an  acre  for  the  season,  and  when  utilized  in  growing  truck  crops  for 
canning  purposes  they  bring  $7  an  acre.  The  price  of  this  land  is 
high,  though  not  higher  than  its  intrinsic  value  warrants.  Very  Uttle 
of  the  type  is  for  sale.  It  is  held  at  from  $80  to  $125  an  acre,  and 
the  tendency  is  toward  stiU  higher  prices. 

The  following  table  gives  the  average  results  of  mechanical  analyses 
of  representative  samples  of  both  soil  and  subsoil  of  the  Genesee  silt 
loam: 

Mechanical  analyses  of  Genesee  silt  loam. 


Number. 


Description. 


Fine 
graveL 


Coarse 
sand. 


Medium 
sand. 


Fine 
sand. 


Very  fine 
sand. 


SUt 


Clay. 


19433, 19435.. 
19434,19436.. 


Sou 

SubsoU. 


Per  cent, 

ao 

.0 


I 


Per  cent. 
0.7 
.2 


PereeiU. 

0.4 

.3 


Percent. 
2.0 
1.4 


Percent. 
5.0 
5.5 


Percent. 
7a2 
71.0 


Percent. 
16.7 
21.6 


GENESEE  CLAY  LOAM. 


The  surface  soil  of  the  Genesee  clay  loam  is  almost  if  not  quite 
identical  with  that  of  the  Genesee  silt  loam.  To  10  or  12  inches  in 
depth  it  consists  of  a  heavy,  dark-colored  silt  loam,  resting  upon  a  sub- 
soil of  dense,  plastic,  silty  clay  of  a  bluish  to  drab  color  to  a  depth 
of  about  30  inches.  Below  this  depth  there  is  a  yellowish-brown 
clay  of  the  same  consistency  and  character. 

Although  the  texture  of  this  soil  is  not  particularly  heavy  the 
structure  is  close  and  there  is  poor  aeration,  slow  movement  of 
ground  waters,  and  little  oxidation.  These  factors  account  for  the 
bluish  colors,  the  iron  content  being  largely  in  the  ferrous  condition. 
Owing  to  these  conditions  it  is  very  diflBcult  to  secure  a  good  tilth 
when  cultivated. 

The  Genesee  clay  loam  occurs  only  in  the  Great  Valley.  It  is 
found  in  considerable  though  not  particularly  large  areas  associated 
with  the  other  members  of  the  series,  notably  west  and  northwest  of 
Avon,  in  Caledonia  Township,  and  southeast  of  Mount  Morris,  in  the 
township  of  Mount  Morris. 

It  occupies  a  low,  flat  topographic  position,  sUghtly  lower  than  its 
associate  soils.  In  general  it  is  found  next  to  the  highlands,  behind 
the  natural  levee  built  up  by  the  overflows  of  the  river.  On  account 
of  this  unfavorable  physiographic  position  it  has  naturally  very  poor 
drainage,  is  wet,  and  low  places  in  it  are  filled  with  water,  especially 
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during  wet  seasons.  The  permanent  water  table  is  always  main- 
tained within  the  3-foot  section  or  immediately  below,  even  during 
periods  of  drought.  During  the  severe  drought  of  the  present  season 
(1908)  the  water  table  in  the  clay  pits  at  Nova  and  along  the  Delar- 
ware,  Lackawanna  and  Western  Railroad  tracks^  southeast  of  Mount 
Morris,  remained  at  about  3  feet  below  the  surface,  and  pumping  was 
necessary  in  order  to  work  the  clay  beds.  Some  of  the  areas  mapped 
as  Swamp  would  if  reclaimed  become  Genesee  clay. 

Like  its  associate  members  of  the  series  as  they  occur  in  Livingston 
County,  the  Genesee  clay  loam  is  of  comparative  recent  aUuvial  origin, 
and  even  now  is  undergoing  the  processes  of  formation.  Occupying 
as  it  does  a  position  in  the  flood  plain  away  from  the  stream,  it  re- 
ceives those  sediments  of  the  overflow  waters  held  in  suspension  long- 
est, the  finest  of  the  soil  particles,  the  fine  silts  and  clay.  These  being 
smaller  and  lighter  and  more  easily  carried  by  flowing  waters  are  not 
deposited  from  the  swifter  moving  currents  at  and  near  the  main 
stream  where  it  overflows,  but  farther  back,  where  the  currents  are 
slower  and  the  waters  are  quieter.  Each  overflow  contributes  its 
share  to  the  surface,  and  as  most  of  these  low  places  have  no  drainage 
outlets  the  waters  received  in  their  basins  deposit  the  entire  remnant 
of  their  load  in  the  course  of  time. 

At  this  point  it  might  be  of  interest  to  state  that  along  the  tracks 
of  the  Delaware,  Lackawanna  and  Western  Railroad,  southeast  of 
Mount  Morris  and  in  the  vicinity  of  Nova,  the  subsoil  clay  beds  of  the 
type  are  worked,  the  clay  being  shipped  and  used  with  a  calcareous 
marl  (see  Warners  loam)  in  the  manufacture  of  Portland  cement. 

The  native  vegetation  of  the  Grenesee  clay  loam  is  wild  swamp 
grasses,  soft  woods,  elms,  etc.  In  the  lower,  more  swampy  places 
there  are  reeds,  rushes,  and  other  aquatic  plant  life. 

For  agricultural  use  the  type  is  best  suited  to  permanent  pasture 
and  the  production  of  hay,  with  alsike  clover  as  the  legume,  the  red 
varieties  not  being  suited  to  it  on  account  of  its  poor  drainage  condi- 
tions. A  good  seeding  can  be  secured,  but  it  soon  runs  out,  the  wild 
swamp  grasses  crowding  out  the  tame  varieties.  A  considerable 
portion  of  the  type  is  in  permanent  pasture.  Practically  none  of  it 
is  used  for  cultivated  crops,  and  until  better  drainage  is  established 
these  crops  can  not  be  expected  to  thrive. 

Better  drainage  is  greatly  needed,  but  diflicultly  obtainable.  Un- 
derdrainage  with  tile  is  impracticable  on  account  of  the  close  texture 
and  structure,  and  there  being  no  available  outlet  suitable.  About 
the  only  feasible  drainage  plan  is  to  remove  as  much  of  the  excess 
wate/  as  possible  by  means  of  open  ditches. 

The  following  table  gives  the  results  of  mechanical  analyses  of  a 
typical  sample  of  both  soil  and  subsoil: 
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Number. 

Deacriptton. 

Floe 
graveL 

Coarse 
sand. 

Medlom. 
sand. 

Pine 
sand. 

Very  fine 
sand. 

snt 

aay. 

19437 

Soil 

Percent. 

0.2 

.2 

Percent. 
2.9 
*  .4 

Percent. 
1.1 
.3 

Percent. 
3.7 
1.4 

Percent. 
1.8 
1.0 

Percent. 
52.3 
47.5 

Percent. 
38.0 

19438 

Subsofl 

49.1 

CLYDE   FINE    SAND. 


The  Clyde  fine  sand  is  a  dark-gray  to  black  fine  sand,  about  10 
inches  in  depth,  overlying  a  subsoil  of  gray  sticky  sand  of  the  same 
texture.  An  impervious  deep  subsoil  is  present  at  no  great  depth, 
though  a  3-foot  section  does  not  reveal  it. 

Very  little  of  this  type  of  soil  is  found  in  Livingston  County,  all 
that  mapped  occurring  in  York  Township,  northwest  and  southwest 
of  Greigsville.  It  occupies  depressions  and  is  wet  and  swampy,  the 
dense,  deep  subsoil  assisting  to  keep  the  surface  wet.  These  areas  of 
Clyde  fine  sand  are  due  to  fine  sands  being  carried  into  the  depressions, 
where  swampy  conditions  have  formed  the  organic  matter  content 
which  gives  the  surface  soil  its  dark  color.  This  soil  represents  the 
conditions  imder  which  Muck  soils  are  formed,  but  the  process  of 
soil  formation  has  not  proceeded  far  enough  in  this  case  to  form  a 
Muck  soil. 

None  of  the  Clyde  fine  sand  is  under  cultivation,  as  it  is  too  poorly 
drained.  However,  it  should,  when  drained,  make  an  excellent  soil 
for  cabbage,  sweet  corn,  celery,  onions,  and  the  root  crops. 


CLYDE  LOAM. 


The  surface  soil  of  the  Qyde  loam  is  a  very  dark  brown  to  black 
friable  loam  about  8  inches  in  depth,  the  dark  color  being  due  to  an 
accumulation  of  organic  matter  from  the  decay  of  native  vegeta- 
tion. The  subsoil  consists  of  a  gray  to  dirty  yellow  sticky  loam, 
usually  streaked  and  mottled  with  brown  iron  stains  to  a  depth  of  3 
feet  or  more.  While  the  above  describes  the  typical  section,  there 
are  variations  in  both  directions.  The  whole  section  may  be  gritty 
with  fine  sands  or  it  may  be  quite  heavy  from  the  presence  of  a  higher 
percentage  of  silt  and  clay. 

When  imder  cultivation  the  type  works  up  to  an  excellent  tilth,  as 
there  is  a  fine  granular  structure  where  efficient  drainage  has  been 
established. 

The  largest  area  of  the  Clyde  loam  is  found  northeast  of  Geneseo. 
The  type  is  most  extensively  developed  in  York,  Geneseo,  Groveland, 
Livonia,  and  Lima  townships,  with  scattered  areas  in  the  other 
townships,  except  those  in  the  southern  portion.  No  very  large 
areas  occur,  but  numerous  small  patches  varying  in  size  from  a  few 
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acres  to  several  hundred  acres  are  found  throughout  the  northern 
part  of  the  county.  The  type  is  almost  always  associated  with  the 
Dunkirk  soils,  and  rarely  with  the  other  soil  series  represented  in  the 
county. 

All  areas  of  the  Clyde  loam  occupy  relatiTely  low  topographic  po- 
sitions. Surrounding  soil  areas  are  always  higher  and  drain  into  or 
through  the  depressions  where  it  occurs.  The  poor  drainage  ac- 
counts for  the  development  of  the  type.  The  lack  of  good  drainage 
has  produced  an  admirable  condition  for  a  rank  growth  of  water- 
loving  plant  life,  which  by  its  growth  and  decay  has  developed  tlie 
dark  color  of  the  soil  by  contributing  the  organic  matter  content. 
In  fact,  some  of  the  undrained,  uncleared,  and  uncultivated  areas  are 
even  now  in  a  semiswampy  condition. 

The  original  forest  growth  consisted  of  elms  and  soft  woods,  some 
of  which  still  remain  standing.  The  other  native  vegetation  was 
of  reeds,  rushes,  and  wild  grasses. 

The  Clyde  loam  is  an  excellent  soil  for  hay  and  large  yields  are 
secured,  ranging  from  1  or  IJ  to  3  tons  per  acre.  When  drained  it  is 
well  adapted  to  the  production  of  com,  cabbage,  onions,  celery,  and 
the  heavier  and  later  truck  crops,  also  to  crops  for  canning  purposes. 
Much  of  the  type  is  at  present  in  excellent  permanent  pasture  and  in 
.woodlots. 

The  drained  fields  command  a  good  price,  but  the  type  as  a  whole 
is  not  held  at  a  high  figure  on  account  of  its  wet  nature. 

NXJNPA  STONY  LOAM. 

The  Nimda  stony  loam  to  a  depth  of  5  or  6  inches  consists  of  a 
light-brown  surface  loam  containing  a  considerable  quantity  of 
small  rounded  glacial  stones.  The  subsoil  is  a  brown  to  bluish  or 
slate-colored  heavy  loam  or  clay  loam,  also  filled  with  rounded 
stones.  Much  of  this  stone  content  is  limestone.  The  blue  colora- 
tion is  due  to  the  low  state  of  oxidation,  no  considerable  amount  of 
weathering  having  taken  place.  This  soil  type  occurs  only  in  the 
southwestern  comer  of  the  county,  near  Oakland,  and  is  of  very 
small  extent.  It  is  formed  from  the  weathering  of  the  glacial  till  of 
the  Portage  moraine,  and  has  been  developed  both  naturally  and 
artificially.  Erosion  accounts  for  it  in  part  and  the  excavation  for 
the  old  Genesee  Canal  between  Oakland  and  Lewis  has  given  rise  to 
some  areas  of  it. 

This  soil  type  is  unimportant  from  an  agricultural  standpoint,  but 
affords  positive  proof  of  the  existence  of  an  extensive  moraine  imder- 
neath  the  lacustrine  deposits  of  the  region  and  accoimts  for  some  of 
the  water-deposited  material  to  the  southward  along  the  upper  Gene- 
see Valley.  This  moraine  formed  the  dam  which  held  the  water  im- 
ponded  for  a  long  time  after  the  ice  front  had  receded  farther  north- 
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ward.  It  also  helps  to  explain  the  development  of  the  topographic 
features  of  the  upper  Portage  Falls  of  the  Genesee  River.  On  account 
of  its  small  development  no  crop  adaptations  or  suggestions  in  that 
connection  are  necessary. 

HONEOYB   8TONY  LOAH. 

The  Honeoye  stony  loam  consists  of  a  brown  loam  filled  with  frag- 
ments of  limestone  of  various  sizes  and  shapes.  The  surface  soil,  only 
a  few  inches  in  depth,  rests  directly  upon  a  solid  massive  crystalline 
limestone  or  upon  a  broken  mass  of  the  same  country  rock.  Often- 
times the  bed  limestone  rock  itself  appears  at  the  surface  as  low . 
ledges  and  anticlinal  ridges  or  as  a  level  rock  floor  without  any  soil 
covering  whatever.  Much  of  the  limestone  contains  nodules  of  sili- 
ceous material  or  chert,  and  in  fact  a  considerable  percentage  of  the 
stone  content  is  this  cherty  material.  There  is  usually  a  small 
amount  of  glacial  material  and  rounded  stones  scattered  over  the 
surface,  but  the  limestone  content  is  always  markedly  predominent. 
Fences  around  fields  within  and  near  this  soil  type  are  buUt  entirely 
from  the  limestone  blocks  removed  from  the  surface. 

This  type  of  soil  is  found  only  along  the  northern  edge  of  the 
county,  in  the  townships  of  Lima,  Avon,  and  Caledonia.  The  topo- 
graphic features  consist  of  low  ridges  and  shallow  depressions, 
the  surface  being  more  or  less  broken,  though  the  changes  in  elevation 
are  slight.  The  natural  drainage  is  usually  excellent  and  even  excess- 
ive during  times  of  drought. 

The  occurrence  of  the  Honeoye  stony  loam  is  due  to  glacial  action 
and  to  weathering  influences  in  breaking  up  the  upper  strata  of  the 
Onondaga  limestone  of  Devonian  age  without  depositing  any  con- 
siderable amount  of  foreign  glacial  material.  It  is  likely,  however, 
that  formerly  much  more  glacial  material  was  present  than  now,  it 
having  been  removed  by  the  action  of  water  at  the  close  of  the 
Glacial  period  or  subsequently. 

The  native  timber  growth  consisted  mostly  of  oak  and  hickory  and 
some  of  this  original  growth  still  remains  in  some  of  the  more  rough, 
stony,  and  shallow  fields. 

Much  of  the  type  is  in  permanent  pasture  and  is  peculiarly  adapted 
to  tiie  purpose.  Wheat,  com,  clover,  etc.,  usually  do  well  on  the 
deeper  soil  areas  though  they  are  likely  to  suffer  from  drought. 
Alfalfa  has  been  planted  to  some  extent  and  should  do  especially  well 
after  the  first  few  years,  when  the  roots  have  had  an  opportunity  to 
reach  down  deep  enough  through  the  crevices  of  the  rock  to  secure 
an  adequate  moisture  supply,  but  this  crop,  as  well  as  the  others 
mentioned,  is  likely  to  suffer  from  lack  of  water. 

The  character  of  the  Honeoye  stony  loam  is  such  that  only  mod- 
erate agricultural  development  is  possible.    There  are  but  few  farm 
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houses  located  on  areas  of  the  type,  it  being  held  in  conjunction  with 
other  and  more  arable  soils.  The  selling  price  is  not  high  because 
of  the  difficulties  attending  cultivation  and  the  susceptibility  of 
the  soil  to  drought. 

WABREN   SHALE  LOAM. 

The  surface  soil  of  the  Warren  shale  loam  consists  of  a  few  inches 
of  drab  to  brown  and  light  colored  silty  and  sandy  loam  more  or  less 
filled  with  flat,  angular,  large  and  small  fragments  of  tne  underlying 
shale  and  sandstone  rock.  There  are  also  usually,  though  not  always, 
a  few  rounded  gkcial  stones  and  gravel  of  foreign  origin.  The  sub- 
soil consists  of  practically  the  same  character  of  material,  but  less 
weathered  and  consequently  Ughter  colored,  more  compact  and  dense, 
and  probably  slightly  heavier  in  texture.  The  colors  of  the  subsoil 
are  olive,  yellow,  and  brown  from  the  stains  of  iron  salts.  There  is 
in  the  subsoil  also  a  larger  percentage  of  fragments  of  the  country  rock 
and  a  smaller  percentage  of  foreign  glacial  rock  material.  At  any 
depth  varying  from  a  few  inches  to  several  feet  the  shale  or  sand- 
stone rock  is  found  in  place.  Vertical  and  sloping  ledges  of  this 
rock,  varying  from  a  few  inches  to  several  feet  in  height,  occur 
throughout  the  type.  These  ledges  are  sometimes  of  hard  material 
which  withstands  weathering  to  a  marked  degree  and  again  of  soft 
material  lending  itself  readily  to  the  action  of  wind,  water,  heat,  cold, 
etc.,  and  is  constantly  breaking  down  and  contributing  new  soil 
material. 

The  extremely  stony,  shaly  character  of  this  soil  type  and  its 
physiographic  position  make  it  very  difficult  to  cultivate. 

The  Warren  shale  loam  occurs  only  in  the  southern  portion  of  the 
county  on  steep  hillsides.  A  long,  narrow  area  is  found  on  the  east 
side  of  Marrowback  Hill,  along  the  west  shore  of  Hemlock  Lake. 
This  area  is  about  9  miles  in  length,  extending  from  Springwater  to 
the  foot  of  the  lake  and  nowhere  more  than  about  three-eighths  of 
a  mile  in  width.  For  the  greater  part  of  its  length  its  slope  is  ex- 
ceedingly steep,  rising  over  600  feet  from  the  level  of  the  lake  in  the 
three-eighths  of  a  mile  of  its  width.  Other  areas  are  also  steep, 
narrow,  and  ribbonlike  in  outline. 

Owing  to  its  steep  sloping  topography  the  type  has  for  the  most 
part  excellent  surface  drainage,  though  in  many  places  springs  occur, 
the  water  coming  out  from  the  bedding  and  joint  planes  of  the  rock, 
making  local  areas  wet.  These  springs  and  the  close  structure  and 
texture  of  the  subsoil  make  the  type  less  susceptible  to  drought  than 
would  naturally  be  expected  from  its  position  on  the  steep  hillsides. 

Three  factors  have  entered  into  the  formation  of  the  Warren  shale 
loam,  two  of  which  stand  out  most  prominently.  The  whole  type 
has  been  glaciated,  but  its  physiographic  location  is  such  that  but 
little  foreign  material  was  deposited  or  else  subsequent  erosion  has 
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remoTed  the  greater  portion  of  it.  Although  there  is  some  glacial 
material  present,  the  larger  part  of  both  soil  and  subsoil  is  derived 
from  the  imderlying  rock  formations — shales  and  sandstones  of 
Devonian  age.  The  two  important  factors  in  the  derivation  of  the 
type  are  the  residual  decay  of  the  rocks  from  weathering  influences 
and  the  gravitational  creep  down  the  slope  of  the  loosened  pieces  of 
rock.  Thus  the  type  is  in  part  glacial,  in  part  residual,  and  in  part 
coUuvial,  the  last  two  being  the  dominant  characteristics. 

In  several  areas  in  New  York  the  Warren  shale  loam  has  been 
mapped  as  Rough  stony  land,  but  is  given  a  type  name  in  this  survey 
on  account  of  its  importance  in  being  adapted  to  special  purposes. 

The  natural  timber  growth  was  of  hardwoods  with  some  white  pine 
and  hemlock.  Much  of  the  type  is  now  in  second  growth  forest,  a 
considerable  portion  in  permanent  pasture,  and  a  comparatively 
small  portion  as  it  occurs  in  Livingston  Coimty  is  imder  cultivation. 
In  the  vicinity  of  Dansville  and  near  the  foot  of  Hemlock  Lake  it  is 
given  over  to  the  production  of  a  fine  quaUty  of  grapes.  A  niunber  of 
different  varieties  are  grown,  among  which  are  the  Concord,  Catawba, 
Delaware,  Niagara,  Worden,  etc.  The  yield  varies  with  the  variety, 
the  season,  and  the  care  and  skill  of  the  individual  grower,  but  on  the 
whole  the  industry  is  successful  and  can  be  safely  extended.  Most  of 
the  product  now  grown  is  made  into  wine,  though  the  grapes  are 
unexcelled  in  quality  for  table  use. 

The  Warren  shale  loam  is  at  least  one  of  the  grape  soils  of  the 
Keuka  and  Seneca  Lake  grape  districts,  and  there  is  no  reason  except 
for  occasional  frosts,  which  also  prevail  in  the  regions  mentioned,  why 
the  industry  can  not  be  extended  as  successfully  in  Livingston 
County  as  in  her  sister  counties  to  the  east. 

The  value  or  selling  price  of  the  Warren  shale  loam  depends  upon 
its  proximity  to  town,  the  commercial  value  of  the  standing  timber 
where  forested,  and  the  state  of  cultivation  and  buildings  where 
cleared.  In  the  edge  of  the  village  of  Dansville  it  is  held  at  several 
hundred  doUars  an  acre,  but  higher  up  the  hill  in  the  same  vicinity  it 
may  be  bought  at  from  $10  to  $25  an  acre.  It  is  likely  that  away 
from  the  village-lot  influence  and  aside  from  the  timber  it  could  be 
purchased  at  not  far  from  $10  an  acre,  and  in  many  cases  that  price 
would  include  the  second-growth  timber. 

TU8CARORA  SANDT  LOAM. 

The  soil  of  the  Tuscarora  sandy  loaiQ  is  a  mellow  sandy  loam  of 
light-brown  to  gray  color  about  8  inches  in  depth.  The  sand  content 
is  a  sharp,  medium  to  fine  sand,  there  being  no  considerable  amount 
of  the  coarser  grades.  The  subsoil  is  a  yellow  to  gray  sandy  loam, 
sometimes  mottled  with  iron  stains.  Pockets  of  sandy  and  heavy 
material  are  found  throughout  the  whole  section.    This  character  of 
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material  forms  the  subsoil  only  to  a  depth  of  about  30  inches,  below 
which  there  is  a  deep,  dense,  impermeable  silty  clay,  drab  to  mottled 
in  color.  The  soil  is  friable  and  easy  of  cultivation,  as  there  are  no 
stones  or  gravel,  though  a  few  small  pebbles  are  sometimes  scattered 
through  it. 

The  Tuscarora  sandy  loam  is  of  little  importance  in  the  county,  as 
there  are  only  three  comparatively  small  areas  mapped,  one  in  the  south- 
em  edge  of  Mount  Morris  Township  near  Nunda  Junction,  one  near 
Tuscarora,  and  another  in  the  southern  part  of  Livonia  Township. 
All  of  these  areas  are  level  or  nearly  so,  the  first  two  having  an  eleva- 
tion of  about  820  feet,  and  the  other  about  1,300  feet  above  sea  level. 
The  drainage  is  poor  and  crops  suffer  from  wet  conditions.  The 
heavy,  deep  subsoil  prevents  the  free  movement  of  ground  waters 
downward  sufficiently  far  enough  to  bring  about  ideal  moisture  condi- 
tions for  crop  growth,  and  the  generally  level  surface  hinders  the 
prompt  run-off  of  the  surface  waters.  Thus  the  only  means  of  natural 
drainage  is  by  lateral  seepage,  which  does  not  take  place  quickly 
enough  to  prevent  injury  to  the  growing  crops  from  excesses  of 
moisture.  Underdrainage  with  tile,  placing  the  tile  at  or  just  above 
the  deep  clay  subsoil,  would  undoubtedly  prove  of  great  value  and 
the  increased  crop  yields  would  soon  pay  all  of  the  costs  of  the 
improvement. 

The  Tuscarora  sandy  loam  is  the  result  of  a  period  of  shallow  lake 
conditions  succeeding  one  of  deeper  and  quieter  waters,  the  latter 
depositing  the  heavy  deep  subsoil  and  the  former  the  surface  cover- 
ing of  sandy  materials. 

The  native  vegetation  consists  of  wild  swamp  grasses  and  weeds. 
The  original  forest  growth  was  oak  and  hickory,  some  of  which  still 
remains  standing. 

Probably  the  best  use  to  which  this  soil  type  can  be  put  is  the 
production  of  hay  and  pasture.  In  its  use  for  growing  hay  it  should 
be  seeded  with  timothy  and  alsike  clover  rather  than  with  the  red 
clovers,  for  the  former  is  much  more  shallow  rooted  and  thrives 
better  under  wet  conditions.  The  larger  part  of  the  type  is  in  mowing 
land  and  pasture,  though  some  poor  crops  of  beans  and  com  are 
grown.  Hay  will  yield  from  1  ton  to  2  tons  per  acre,  and  beans  from 
nothing  in  a  wet  season  up  to  10  or  12  bushels  per  acre  in  a  dry  season. 

In  handling  the  Tuscarora  sandy  loam  even  where  underdrained 
the  fields  should  be  so  laid  out  and  plowed  in  narrow  *' lands"  that 
all  **dead  furrows"  may  extend  at  one  or  both  ends  to  the  boundary 
between  this  soil  and  lower  land.  In  this  way  at  least  some  of  the 
surplus  of  surface  water  can  be  removed. 

Owing  to  the  poor  natural  drainage  conditions  of  the  type  the 
price  per  acre  is  not  high,  and  there  is  practically  no  demand  for 
the  soil. 
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The  following  table  gives  the  results  of  mechanical  analyses  of  a 
typical  sample  of  both  soil  and  subsoil  of  the  Tuscarora  sandy  loam : 

Mechanical  analyses  of  Tuscarora  sandy  loam. 


Namber. 

Description. 

rine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

sut. 

Clay. 

19439 

Soil 

Percent. 
0.5 
26 

Percent. 
5u6 
11.2 

Percent. 
10.4 
17.1 

Percent. 

sao 

32.7 

Percent. 
10.1 
7.9 

Percent. 
34.3 
19.9 

Percent. 
8.0 

19440 

SubaoU 

8.9 

LIVIKQSTON  LOAM. 


The  surface  soil  of  the  Livingston  loam  is  made  up  of  almost  identic- 
ally the  same  material  as  that  of  the  Dunkirk  loam.  It  consists  of 
from  10  to  12  inches  or  more  of  grayish-brown  to  brown  loam  contain- 
ing enough  sandy  material  to  make  it  mellow  and  to  insure  a  good  tilth. 
In  a  typical  section  this  surface  soil  is  about  1  foot  in  depth  and 
rests  upon  a  subsoil  of  greatly  different  character  and  origin.  The 
upper  part  of  the  subsoil  is  usually  a  gray,  sandy  loam,  mottled  with 
brown  iron  stains,  the  sand  being  medium  to  fine  in  texture.  Imme- 
diately below  this  intermediate  stratum  of  sandy  material  is  found  the 
true  subsoil,  an  oUve  to  bluish  colored  dense  silty  clay,  sometimes 
mottled  with  yellow  and  brown  iron  stains,  though  the  characteristic 
olive  colors  remain  predominant.  In  some  areas  the  surface  soil  is 
lighter  colored  and  has  the  characteristics  of  the  Volusia  soils  with 
which  these  areas  are  associated  rather  than  those  of  the  Dunkirk 
series,  but  the  distinguishing  features  of  the  subsoil,  which  gives  to 
the  type  its  agricultural  value,  remain  constant. 

The  loamy  surface  soil  makes  the  preparation  of  an  excellent  seed 
bed  possible  and  subsequent  cultivation  of  benefit  if  the  soil  is 
properly  managed. 

A  considerable  area  of  the  Livingston  loam  has  been  mapped  in 
this  county,  the  most  of  which  lies  in  York,  I^eicester,  and  Mount 
Morris  townships,  in  the  western  part  of  the  county,  in  West  Sparta 
in  the  south-central,  and  Conesus  in  the  eastern  part. 

The  topographic  features  consist  of  rather  flat  to  gently  rolUng 
fields,  with  very  poor  natural  drainage,  as  a  rule.  The  dense,  close 
texture  and  structure  of  the  subsoil  prevents  free  movement  of  the 
ground  waters,  and  consequently  the  surface  soil  has  an  excess  of 
water,  especially  during  wet  seasons,  and  is  greatly  lacking  in  mois- 
ture supply  during  periods  of  drought.  The  characteristic  texture  and 
structure  make  it  impossible  for  the  soil  grains  to  take  care  of  and 
hold  as  much  film  water  as  is  necessary  to  withstand  and  tide  over  even 
ordinary  dry  times.  Neither  can  the  subsoil  care  for  any  amount  of 
space  or  groimd  water  after  heavy  rains,  but  holds  the  free  water  above 
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it  in  the  surface  soil,  causing  serious  damage  to  and  often  complete  loss 
of  the  growing  crops,  not  alone  by  the  inimical  effects  of  the  water 
itself  on  plant  growth,  but  by  preventing  needed  and  beneficial  culti- 
vation. Underdraining  practically  all  of  the  Livingston  loam  would 
greatly  enhance  its  agricultural  value  and  increase  the  yields  of  the 
crops.  Many  fields  have  been  tile  drained,  and  resulted  in  imme- 
diate benefit  in  not  only  quantity  but  quality  of  crops  grown,  as 
well  as  making  it  possible  to  handle  the  soil  more  at  the  worker's 
will  instead  of  waiting  for  favorable  weather  and  moisture  conditions, 
which  oftentimes  do  not  come  for  such  a  soil.  In  one  instance  this 
season  (1908)  an  excellent  field  of  com  was  seen  growing  on  this  soil 
type,  and  directly  across  the  highway  on  a  field  with  exactly  the 
same  kind  of  soil  the  com  had  been  drowned  out  and  killed  and  the 
field  refitted  and  planted  to  beans,  which  crop  was  almost  a  com- 
plete failure,  the  yield  being  small  and  of  poor  quality.  The  explana- 
tion is  that  one  field  was  underdrained  and  the  other  was  not.  The 
importance  of  this  question  of  drainage  in  respect  to  the  Livingston 
loam  can  not  be  too  strongly  stated. 

The  origin  and  process  of  formation  of  this  soil  is  of  interest  because 
of  the  widely  different  character  of  the  materials  going  to  make  up  the 
two  different  parts,  the  surface  soil  and  the  subsoil,  and  the  unlike 
processes  each  has  passed  through  in  becoming  component  parts  of 
the  same  soil  type.  The  surface  covering  is  composed  of  reworked 
glacial  till  and  but  Uttle  of  it  has  been  contributed  by  the  underlying 
country  rock.  The  stone  content  varies  to  some  extent,  but  in  all 
areas  except  those  associated  with  the  Volusia  soils  it  consists  largely 
of  rounded,  glacial  erratics.  However,  in  those  areas  on  the  eastern 
side  of  the  county  there  is  a  high  percentage  of  flat  shale  rock  of  various 
sizes  and  shapes,  though  it  is  none  the  less  glacial  till  and  has  been 
moved  a  greater  or  less  distance.  The  true  subsoil  has  been  formed 
by  the  weathering  and  decay  of  the  soft  strata  of  the  shale  country 
rock  in  place.  When  undisturbed  the  structure  of  the  rock  is  still 
preserved  in  its  weathered  clay  product  and  there  is  no  marked 
separation  between  the  rock  and  the  subsoil,  the  one  grading  into  the 
other.  This  residual  subsoil  comes  to  the  surface  in  many  places, 
notably  at  the  comer  of  the  State  Normal  School  grounds  in  Geneseo 
and  in  other  places,  but  nowhere  in  large  enough  areas  to  be  mapped 
as  a  separate  soil  type.  This  residual  material  is  almost  identical  in 
character  with  the  AlUs  clay.<» 

The  natural  forests  on  the  Livingston  loam  were  hardwoods,  Uke 
oak,  hickory,  elm,  etc.  Many  areas  were  also  swamps  in  their  virgin 
condition,  and  the  sod  was  of  wild  swamp  grasses.  There  are  now  a 
number  of  groves  of  fine  second-growth  hickory  upon  the  type. 

« See  Soil  Survey  of  Madison  CJounty,  New  York,  pp.  3S-69.    Advance  sheets- 
Field  Operations  of  the  Bureau  of  Soils,  1906. 
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Probably  in  its  imdrained  condition  the  type  is  best  suited  to  the 
production  of  grass  for  both  hay  and  pasture,  but  when  drained 
excellent  crops  of  com,  beans,  oats,  wheat,  and  much  better  crops  of 
hay  should  be  secured.  The  present  yields  of  all  of  these  crops  do 
not  represent  the  inherent  capabilities  of  the  soil,  except  those 
secured  from  underdrained  representative  fields.  The  yields  vary 
considerably,  from  total  failures  in  some  seasons  to  fairly  good  in 
other  and  more  favorable  seasons.  As  a  fair  average  one  can  reason- 
ably expect  from  12  to  15  bushels  of  wheat,  30  to  40  bushels  of  oats, 
12  bushels  of  beans,  50  to  60  bushels  of  ear  com,  and  from  1  to  1^  tons 
of  hay  per  acre.  All  of  these  yields  could  be  greatly  increased  by 
underdrainage,  for  records  of  35  bushels  of  wheat,  60  bushels  of  oats, 
20  to  25  bushels  of  beans,  100  bushels  of  com,  and  2i  tons  of  hay  per 
acre  on  well-drained  fields  and  in  favorable  seasons  are  not  uncommon. 
A  few  fields  were  observed  which  were  producing  no  growth  whatever 
except  worthless  weeds,  the  fields  being  at  least  temporarily  aban- 
doned on  account  of  their  wet,  poorly  drained  condition. 

The  agricultural  conditions  existing  on  the  Livingston  loam  are 
not  all  that  could  be  desired  or  all  that  is  reasonably  possible.  Bams 
and  houses  are  as  a  rule  unpainted  and  there  is  a  general  appearance 
of  neglect. 

The  price  of  farms  on  the  Livingston  loam  varies  from  $30  to  $50 
an  acre,  according  to  location,  buildings,  drainage,  and  other  im- 
provements. 

The  following  table  gives  the  average  results  of  mechanical  analyses 
of  typical  samples  of  both  soil  and  subsoil  of  the  Livingston  loam: 

Mechanical  analyses  of  Livingston  ham. 


Number. 

Description. 

Fine 
graveL 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

sut 

Clay. 

19441,19443 

Soil 

Percent. 
1.7 
.8 

Percent. 
5.4 
2.9 

Percent. 
3.7 
2.1 

Percent. 
12.3 
5.8 

Percent. 
16.9 

8.7 

Percent. 
44.9 
39.6 

Percent. 

17.7 

19442,19444 

Subwfl 

39.9 

WARNERS  LOAM. 

The  Warners  loam  consists  of  a  few  inches  of  brown  to  black  muck 
overlying  white  to  gray  marl.  The  suface  covering  of  muck  is  not 
always  present,  and  in  such  cases  the  marl  subsoil  comes  to  the  sur- 
face. Thin  layers  of  muck  are  often  found  in  the  whole  section  of  the 
marl.  The  surface  soil  if  plowed  at  ordinary  depths  is  seldom  deep 
enough  to  prevent  the  turning  up  of  some  of  the  marl  subsoil. 

This  peculiar  type  of  soil  occurs  only  in  the  northwestern  part  of 
the  county,  in  Caledonia  Township.  It  is  always  found  at  compara- 
tively low  levels  and  is  wet  and  swampy. 
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The  Warners  loam  has  been  formed  by  the  accumulation  of  marl 
(carbonate  of  lime)  in  bodies  of  fresh  water.  While  many  shells,  the 
inorganic  remains  of  aquatic  animal  life,  are  to  be  foimd  in  this  marl, 
the  largest  portion  of  it  was  doubtless  formed  by  the  secretion  of  cal- 
cium salts  by  chara  and  other  aquatic  plants  from  the  water  and 
their  diffusion  and  chemical  alteration  to  the  carbonate  or  less  soluble 
form.  During  the  time  of  this  accumulation  of  marl  there  must  have 
been  lake  conditions  with  clear  waters  containing  a  considerable  per- 
centage of  dissolved  lime.  When  the  layers  of  muck  were  formed  the 
lake  waters  must  have  been  drained  off,  leaving  swampy  conditions 
favorable  to  the  luxuriant  growth  of  sphagnum  moss  and  other 
aquatic  plant  life,  the  decay  of  which  has  formed  the  organic  muck. 
Many  shell  forms  are  found  intact,  but  the  greater  part  of  the  marl  is 
an  impalpable  mass  which  is  soft  and  unctuous  and -bears  no  trace  of 
shell  forms.  Stumps  and  tree  trunks  are  found  buried  at  various 
depths,  sometimes  in  an  almost  perfect  state  of  preservation. 

The  native  vegetation  consists  mostly  of  softwoods  and  water- 
loving  grasses,  etc. 

The  Warners  loam  is  not  utilized  as  an  agricultural  soil,  though 
good  crops  of  com  and  hay  should  be  secured  if  sufficient  drainage 
were  estabUshed.  This,  however,  is  extremely  difficult,  for  the  water 
table  is  always  high.  The  chief  value  of  the  type  has  been  and  is  in 
the  economic  value  of  the  marl  as  carbonate  of  lime.  Alongside  of 
the  Lehigh  Valley  Railroad  tracks  east  of  Caledonia  there  is  a  large 
plant  which  uses  the  marl  in  the  manufacture  of  cement,  and  near 
the  same  place  there  is  a  plant  where  the  marl  is  dried  and  sacked  and 
then  sold  as  agricultural  Ume.  Aside  from  this  the  chief  value  of 
the  Warners  loam  is  in  the  timber  which  the  forested  portion  bears. 
There  is  no  demand  for  it  for  agricultural  purposes. 


The  Muck  soil  mapped  in  Livingston  Coimty  consists  of  a  mass  of 
more  or  less  decomposed  plant  remains  brown  to  deep  black  in  color 
and  of  varying  depth.  In  all  areas,  however,  the  surface  covering 
of  Muck  is  more  than  plow  deep,  in  many  places  it  is  15  to  20  feet  and 
more,  and  in  other  places  not  more  than  6  to  18  inches  deep.  The 
underlying  material  varies  in  character  nearly  if  not  quite  as  much  as 
does  the  depth  of  the  smrface  muck  covering.  Those  areas  occurring 
in  Caledonia  Township  are  usually  imderlain  by  a  white  to  gray  cal- 
careous marl,  and  where  the  covering  of  muck  is  lacking  entirely  or  so 
thin  that  ordinary  plowing  reaches  the  marl,  another  soil  type,  the 
Warners  loam,  has  been  mapped,  as  elsewhere  described  in  this  re- 
port. Li  other  places  the  true  subsoil,  no  matter  how  deep  beneath 
the  surface,  is  either  a  bluish-gray  clay  or  a  sand  of  the  same  color- 
ing.    The  character  of  the  subsoil  does  not  seem  to  influence  the  crop 
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adaptation  or  the  agricultural  value  of  the  type,  which  depends 
entirely  upon  the  depth  and  stage  of  decomposition  of '  the  organic 
material.  Some  areas  are  less  decomposed  than  others  and  resemble 
Peat  to  some  extent,  other  areas  have  a  dark-colored  silty  surface  soil 
with  true  Muck  below,  and  again  other  areas  consist  of  the 
decayed  and  decaying  organic  matter  bearing  a  high  percentage  of 
mineral  soil  material.  These  phases  or  variations  from  the  true 
Muck  are  of  less  value  for  the  special  purposes  for  which  the  type  is 
utilized  and  are  seldom  drained,  cleared,  and  cultivated.  When 
drained.  Muck  is  mellow  and  most  easily  tilled,  a  seed  bed  of  any 
depth  desired  being  readily  prepared. 

Muck  soil  is  a  typical  example  of  what  is  sometimes  termed  a  ''raw 
soil,"  that  is,  a  soil  formed  of  one  character  or  class  of  material  (in 
this  case  organic),  to  the  exclusion  or  almost  so  of  all  other  material. 

Muck  occiurs  in  almost  every  township  of  the  county,  but  only  in 
the  townships  of  Livonia,  Lima,  and  Avon  is  it  fully  developed  agri- 
culturally. The  largest  single  area  is  found  in  the  Great  Valley  in 
the  Canaseraga  Swamp  in  Sparta  Township,  but  much  of  this  area  is 
in  forest  and  undrained.  All  of  these  Muck  areas  he  in  compara- 
tively low  places  and  are  very  poorly  drained  naturaUy.  They  are 
level  or  very  nearly  so,  and  many  open  ditches  are  necessary  to  drain 
them.  The  origin  and  mode  of  formation  of  this  soil  is  only  accounted 
for  by  its  low,  poorly  drained  natiural  condition. 

When  the  ice  retreated  from  the  region  at  the  close  of  the  Glacial 
epoch  many  ponds  and  small  lakes  were  left  in  the  depressions. 
Many  of  these  were  shallow  and  swamp  vegetation  at  once  began 
to  grow.  Through  the  growth,  death,  and  decay  of  these  aquatic 
plants  and  water-loving  trees  there  has  been  a  steady  accumulation 
of  decayed  and  decaying  organic  matter  over  the  sandy  or  heavy 
subsoil.  These  bodies  of  water  were  at  some  subsequent  time  drained 
or  partially  drained  and  the  accumulation  of  organic  matter  con- 
tinued through  the  growth  and  decay  of  other  forms  of  water-loving 
vegetation.     In  this  way  the  soil  classed  as  Muck  has  originated. 

Very  remarkable  chemical  characteristics  of  this  type  of  soil  are 
the  high  nitrogen  content  of  the  Muck  soil  and  the  high  carbonate  of 
lime  content  of  the  marl  subsoil. 

The  native  vegetation  of  Muck  in  its  undrained  and  uncleared 
state  is  much  the  same  as  during  the  early  stages  of  its  formation. 
Softwood  trees,  reeds,  rushes,  wild  grasses,  sphagnum  moss,  %and 
other  aquatic  vegetation  grow  luxuriantly  and  contribute  their  quota 
each  year  to  the  formation  of  the  soil. 

Muck  is  a  conspicuous  example  of  a  special-purpose  soil  and  its 
highest  value  is  in  the  production  of  special  crops.  It  is  best  adapted 
to  onions,  celery,  lettuce,  spinach,  carrots,  etc.  The  muck  beds  of 
the  northeastern  comer  of  Livingston  County  are  intensively  cul- 
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tivated  to  the  threes  crops  first  named — onions,  celery,  and  lettuce. 
The  average  yield  of  onions  on  the  South  Lima  fields  is  about  500 
bushels  per  acre,  although  as  high  as  1,400  bushels  have  been  har- 
vested from  an  acre.  Much  early  celery  is  grown,  thus  securing 
higher  prices  as  well  as  larger  yields,  the  rows  being  set  closer  together 
than  is  possible  with  the  later  varieties.  The  average  number  of 
plants  grown  on  an  acre  is  from  18,000  to  20,000,  nearly  all  of  which 
produce  first  quality  celery,  there  being  but  few  culls.  Of  the 
lettuce,  the  head  varieties  are  grown,  and  an  ordinary  yield  is  500 
baskets  of  30  heads  each  per  acre.  Spinach  yields  about  8  tons  per 
acre  for  each  crop  and  two  and  three  crops  can  be  grown  each  season. 
Carrots  are  sometimes  grown  and  yield  20  tons  per  acre.  All  of 
these  crops  are  particularly  successful,  and  the  average  gross  returns 
from  each  varies  from  $200  to  $300  per  acre,  except  in  the  case  of 
spinach,  which  brings  about  $200  per  acre  for  each  planting,  or  from 
$400  to  $600  a  season. 

The  early  celery  is  sometimes  set  in  a  double  row,  so  that  only 
one  set  of  boards  for  each  two  rows  is  used  in  blanching.  All  of  the 
other  crops  are  grown  in  the  regular  way  by  ordinary  methods. 
Commercial  fertilizers  of  high  grades  are  heavily  used.  It  is  a 
rather  remarkable  fact  that  the  best  results  are  always  obtained  from 
those  fertiUzers  rating  high  in  nitrogen,  regardless  of  the  high  nitro- 
gen content  of  the  soil  itself.  For  spinach  a  half  ton  is  used 
per  acre  for  each  crop;  for  celery,  about  1  ton  of  4-8-10  grade  is 
used  per  acre,  and  for  lettuce  about  half  as  much  of  the  same  grade 
for  each  crop.  There  are  several  methods  of  fertilizer  practice. 
About  one-half  of  the  growers  apply  the  total  amount  about  one 
week  before  setting  or  planting,  and  the  others  apply  half  of  the 
total  amount  before  setting  and  the  remaining  half  in  two  subse- 
quent applications.  Although  the  use  of  lime  is  often  advocated 
on  soils  of  this  character,  the  growers  have  found  its  use  actually 
harmful. 

The  agricultural  conditions  prevailing  on  the  cultivated  areas 
of  Muck  are  especially  good,  and  the  most  intensive  form  of  agricul- 
tural industry  is  practiced.  The  Muck  areas  at  South  Lima  have 
been  cultivated  for  about  twenty  years.  Some  time  prior  to 
their  drainage  and  cultivation  these  swamps  were  considered  of  no 
value,  but  at  present  $400  an  acre  is  the  price  asked  for  the  best 
portions,  and  some  fields  have  already  been  sold  at  $360  an  acre. 
Much  of  this  land  is  rented  from  year  to  year,  and  the  cash  rent 
varies  from  $20  to  $30  an  acre  for  the  season. 

BOCK  OUTCROP. 

The  Rock  outcrop  of  Livingston  County  consists  of  the  narrow 
ribbons  of  steep  and  vertical  shale  cUffs  along  the  deep  gorge  of  the 
Genesee  River  and  the  steep  V-shaped  gorges  of  some  crf^he  smaller 
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streams.     These  cliflFs  and  gorges  vary  from  20  and  30  feet  to  500  or 
600  feet  in  height  and  have  no  agricultural  value. 

SWAMP. 

A  portion  of  the  Canaseraga  Swamp  and  other  small  areas  in  the 
Great  Valley,  together  with  some  material  at  the  heads  of  both  Co- 
nesus  and  Hemlock  lakes  and  elsewhere  in  the  county,  have  been 
mapped  as  Swamp. 

The  soil  material  of  these  areas  is  generally  a  dark-colored  mucky 
loam  overlying  a  heavy  plastic  clay,  though  some  of  the  largest 
areas  located  west  of  Groveland  Station  are  a  muck  or  peat  and  almost 
a  treeless  marsh. 

The  vegetation  of  these  Swamp  areas  consists  of  the  water-loving 
grasses,  reeds,  and  rushes,  these  forming  almost  the  entire  cover- 
ing of  the  prairie  marsh  just  mentioned.  Some  of  the  areas  are  for- 
ested to  elm  and  softwood  trees,  as  soft  maple,  black  ash,  etc. 

These  swamps  have  no  present  agricultural  value,  though  if 
drained  would  make  very  productive  soils  for  com,  hay,  heavy  vege- 
tables, and  canning  crops,  and  on  the  portion  having  a  mucky  soil 
celery,  onions,  lettuce,  etc.,  would  do  well. 

ADAPTATION   OF   SOILS   FOR   ORCHARDING. 

Livingston  County  has  not  only  the  climatic  attributes  for  suc- 
cessful apple  orcharding  through  a  great  part  of  its  area,  but  also 
possesses  a  suflScient  range  of  soils  to  meet  the  soil  requirements  or 
preferences  of  the  three  varieties  of  leading  commercial  prominence 
in  the  East  at  the  present  time — the  Rhode  Island  Greening,  the 
Northern  Spy,  and  the  Baldwin.  Other  varieties  of  secondary  com- 
mercial importance  are  also  grown  to  advantage,  and  the  opportuni- 
ties are  good  for  a  steady  and  sane  extension  of  apple  orcharding. 

Previous  investigations  by  the  writer  have  shown  that  the  Rhode 
Island  Greening  succeeds  especially  well  upon  a  clay  loam  surface 
soil,  underlain  by  similar  material.  The  surface  soil  must  be  suf- 
ficiently loamy  to  be  readily  maintained  in  good  tilth,  but  so  long 
as  this  condition  can  be  secured  a  high  clay  content  is  desirable- 
The  subsoil  may  well  be  of  the  same  texture,  or  even  heavier,  so  long 
as  it  is  not  too  stiflF  for  ready  root  penetration  of  this  strong-growing 
variety.  These  conditions  are  suppUed  almost  to  the  letter  in  the 
Dunkirk  stony  clay,  of  which  the  surface  soil  analyzes  32.9  per  cent 
clay.  This  type  marks,  however,  the  heaviest  extreme  of  soils 
desirable  for  the  Rhode  Island  and  needs  to  be  kept  in  mellow  con- 
dition by  the  use  of  decayed  organic  matter  in  some  form.  The 
Dunkirk  loam  and  Dimkirk  gravelly  loam  are  also  adapted  to  this 
variety  in  their  heavier  phases,  and  of  the  upland  soils  the  most 
clayey  areas  of  the  Volusia  loam  and  Volusia  gravelly  loam  are  best 
suited  to  the  Rhode  Island  Greening. 
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For  the  Northern  Spy,  soils  with  a  lesser  clay  content  than  those 
described  for  the  Rhode  Island  are  desirable.  Medium  loams  under- 
lain by  subsoils  of  heavy  loam  or  light  clay  loam  have  given  the 
best  results.  On  more  clayey  soils  the  color  does  not  develop  satis- 
factorily if  the  rainfall  is  up  to  the  normal,  and,  besides,  the  skins 
tend  to  be  greasy.  The  tendency  of  the  Spy  to  upright  growth 
seems  to  be  accentuated  by  too  clayey  soils,  if  well  enriched,  and 
such  soils  tend  to  promote  growth  faster  than  the  tree  is  able  to 
mature  well.  Sandy  soils,  on  the  other  hand,  produce  fruit  of  good 
color  and  appearance,  but  the  texture  of  the  flesh  tends  to  Ue  coarse 
and  the  apple  is  much  less  juicy  and  of  inferior  flavor. 

The  Dimkirk  loam,  the  Dunkirk  gravelly  loam,  the  Volusia  loam, 
and  the  Volusia  gravelly  loam  are  especially  suitable  for  the  Spy. 
The  Dimkirk  stony  clay  in  its  average  condition  is  less  deskable. 
Where  such  organic  content  is  maintained  in  its  lighter  phases  as 
to  keep  this  soil  type  in  good  tilth,  excellent  Spies  have  been  grown 
on  fields  artificially  drained,  but  this  represents  special  rather  than 
normal  conditions,  and  does  not  offer  safe  criteria  for  guidance  where 
the  type  has  not  been  tile-drained.  As  a  whole,  the  conditions  in 
Livingston  County  seem  very  promising  for  the  production  of  more 
Spies,  as  this  variety  is  of  first  quality  and  excellent  appearance. 
Soils  adapted  to  its  growth,  furthermore,  are  limited  to  a  much  more 
restricted  climatic  range  than  for  such  varieties  as  the  Baldwin, 
and  consequently  competition  is  not  to  be  feared  either  for  this 
variety  or  the  Rhode  Island  Greening. 

The  Baldwin  apple  grows  moderately  well  over  a  somewhat  wider 
range  of  soils  than  the  Rhode  Island  and  the  Spy.  Its  ability  to  do 
this  has  been  one  of  the  factors  that  has  led  to  the  commercial  pre- 
eminence of  this  variety  in  the  State  of  New  York,  but  it  has  in 
perhaps  no  lesser  degree  led  to  the  planting  of  numerous  orchards 
of  it  upon  soils  so  ill  suited  to  its  production  that  the  fruit  does  not 
occupy  a  position  as  high  in  the  market  as  it  is  capable  of  doing. 
Several  factors  contribute  to  the  poor  color  and  poor  quality  of  no 
inconsiderable  percentage  of  this  variety  as  it  appears  on  the  market, 
but  if  it  is  planted  only  on  soils  capable  of  producing  it  at  its  best, 
or  even  reasonably  near  that  point,  it  will  suffer  far  less  from  com- 
petition with  more  highly  colored  fruit  from  western  districts  than 
it  now  does.  Baldwins  of  high  color  and  good  quality  may  be  grown 
on  a  surface  soil  of  productive  fine  sandy  loam,  sandy  loam,  or  light 
mellow  loam  underlain  by  a  subsoil  of  the  same  texture,  though 
preferably  as  heavy  as  a  loam.  A  subsoil  not  heavier  than  a  loam  is 
desirable,  but  a  plastic  clay  loam  may  also  well  be  used,  especially 
if  the  surface  soil  is  a  sandy  loam.  Such  soils  occur  in  such  extent 
that  planting  on  unsuitable  soils  is  unnecessary.  The  principal  types 
in  Livingston  Coimty  best  furnishing  these  conditions  are  the  fine 
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sandy  loam,  the  gravelly  loam,  and  the  loam  of  the  Dunkirk  series ;  the 
gravelly  sandy  loam,  the  gravelly  loam,  and  the  loam  of  the  Caneadea 
series;  and  the  gravelly  loam  and  the  loam  of  the  Volusia  series.  Of 
the  last,  the  Volusia  loam,  the  most  sandy  areas  should  be  chosen. 
Such  areas  are  not  sandy  loams,  but  have  been  derived  in  part  from 
arenaceous  rather  than  clayey  shales,  and  hence  sand,  principally 
of  the  fine  grades,  takes  the  place  of  part  of  the  silt,  giving  a  much  more 
porous  and  open  character  to  the  soil  than  obtains  where  the  type  is 
derived  principally  from  the  clayey  shales.  To  this  phase  of  the 
Volusia  loam  in  Livingston  County  the  Baldwin  is  well  adapted,  and 
upon  it  orcharding  might  well  be  extended  so  as  to  constitute  one  of 
the  leading  money  crops. 

The  soils  mentioned,  as  well  as  other  selected  areas  of  minor 
importance,  are  in  varying  degree  adapted  to  varieties  suitable  for 
family  use  and  also  to  some  varieties  of  secondary  commercial 
importance,  but  space  is  not  sufficient  in  a  report  of  this  kind  to 
describe  their  soil  preferences. 

DRAINAGE. 

The  greater  part  of  Livingston  county  is  occupied  by  types  of  soil 
which  require  artificial  drainage  to  make  possible  their  largest  produc- 
tiveness. Attention  has  been  called  to  this  fact  in  the  description  of 
the  coimty  and  in  the  discussion  of  each  type  of  soil,  but  it  is  desired 
to  emphasize  further  this  factor  in  soil  improvement  because  of  its 
fimdamental  bearing  on  all  other  means  which  may  be  used  for  the 
improvement  of  the  soils.  Thorough  drainage  must  be  the  starting 
point  in  the  upbuilding  of  soil  fertility,  and  without  it  much  money 
will  be  wasted  in  labor,  fertilizers,  and  crops. 

The  areas  needing  drainage  are  of  two  kinds:  (1)  Those  embracing 
the  marshy  and  swampy  lands,  and  (2)  those  comprised  in  the  higher- 
lying  soils  which  are  very  generally  included  in  tilled  fields. 

A  small  proportion  of  the  county  is  naturally  absolutely  swampy. 
Such  land  includes,  in  addition  to  that  mapped  as  Swamp,  which  is 
most  largely  developed  in  the  Canaseraga  Oeek  vaUey,  the  numerous 
areas  of .  Muck  soil,  the  two  types  of  Clyde  soil,  and  the  peculiar 
Warners  loam,  which  occur  more  generally  in  the  northern  half  of 
the  county.  These  areas  are  wet  not  only  because  of  their  own 
retentive  character,  but  more  especially  because  they  receive  the 
drainage  from  adjacent  land.  The  Canaseraga  Swamp  can  only  be 
reclaimed  by  straightening  and  deepening  the  outlet  channel,  par- 
ticularly in  the  lower  part  of  its  course.  This,  with  levees  to  prevent 
overflow  and  clear  channels  to  conduct  the  water  from  the  local 
uplands  and  perhaps  a  number  of  flood  gates  to  permit  the  drainage 
of  the  low  areas  without  permitting  their  inundation,  would  practi- 
cally reclaim  to  tillage  all  of  the  swamp  land  in  that  section.  The 
large  crop  value  of  this  land  when  so  reclaimed  wiU  warrant  a  large 
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expenditure  for  that  purpose,  and  it  should  be  considered  also  as  an 
insurance  against  overflow  at  unseasonable  times  of  the  adjacent 
and  larger  areas  of  productive  soil  which  are  now  cropped  at  a  con- 
siderable risk. 

The  areas  of  Muck  and  Clyde  soils  are  generally  incipient  ponds 
or  lakes.  The  first  step  in  their  reclamation  must  therefore  be  to 
improve  the  outlet.  The  practicabiUty  of  this  step  must  be  deter- 
mined by  the  expense  necessary  to  obtain  such  outlet  and  the  area 
of  the  land  which  will  thereby  be  improved.  The  greater  part  of 
the  land  can  be  reclaimed  at  a  large  profit.  After  the  outlet  is  estab- 
lished the  wet  land  must  be  further  drained  by  both  open  and  tile 
ditches  to  gather  and  remove  the  water.  These  must  be  arranged 
primarily  to  intercept  the  surface  and  seepage  flow,  to  which  the  wet- 
ness is  generally  due.  This  necessitates  a  careful  examination  of  each 
individual  area  with  reference  to  these  points.  Surface  ditches  will 
be  best  in  the  early  stages,  but  as  soon  as  the  land  is  well  settled  the 
majority  of  these  should  be  replaced  by  tile.  This  is  especially  true 
on  the  Clyde  soils.  These  drains  should  be  placed  about  3  feet  deep 
and  no  tile  smaller  than  3  inches  in  diameter  should  be  used.  They 
need  not  be  regularly  placed  and  may  be  from  100  to  300  feet  apart. 

The  second  group  of  soils  in  need  of  drainage  may  best  be  dis- 
cussed by  series.  In  general  it  is  only  the  fine-textured  members 
that  require  such  treatment.  The  gravel  and  sand  types  of  all 
series  have  ample  drainage.  The  fact  that  the  surface  of  a  soil  has  a 
good  slope  is  no  warrant  that  the  drainage  is  adequate.  The  charac- 
ter of  many  of  the  types  of  soil  is  such  that  this  is  impossible.  Hill- 
side land  may  be  as  much  in  need  of  drainage  as  flat  land.  Wherever 
such  land  is  included  in  tilled  fields  it  is  poor  economy  to  bestow 
labor  and  seed  even  though  the  price  of  the  land  be  very  small,  be- 
cause in  many  cases  the  low  price  is  largely  a  result  of  its  low  produc- 
tiveness caused  by  wetness  and  the  many  other  attendant  difficulties. 

Of  the  Dunkirk  soils  the  gravelly  loam  is  slightly  in  need  of  drainage 
in  a  few  small  areas.  The  fine  sandy  loam  is  considerably  in  need  of 
drainage  in  many  places,  the  loam  is  very  largely  poorly  drained,  and 
the  clay  is  acutely  in  need  of  better  drainage.  The  heavy  character 
of  the  deep  subsoil  of  the  loam  prevents  the  downward  movement  of 
the  water  absorbed  by  the  more  porous  upper  soil,  making  the  type 
cold  and  backward  and  often  springy.  Tile  drainage  in  this  and 
the  sandy  and  gravelly  loam  produces  most  gratifying  results.  The 
clay  is  very  compact  and  impervious  and  will  respond  less  rapidly  to 
drainage.  Fall  subsoiling  would  be  helpful.  In  the  end  the  im- 
provement will  be  pronounced. 

The  Caneadea  silt  loam  and  clay  both  require  drainage.  In  ad- 
dition to  reducing  wetness  it  will  lessen  erosion  or  washing. 

In  spite  of  their  elevation  and  slope,  the  Volusia  loam  and  silt  loam 
are  often  seriously  in  need  of  drainage,  and  its  installation  will  be  a 
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profitable  investment.  The  need  is  more  general  on  the  silt  loam 
than  on  the  loam,  owing  to  the  greater  persistence  of  the  '^hardpan*' 
subsoil.  The  rather  porous  character  of  soil  permits  the  absorption 
of  the  water,  which  can  only  be  removed  by  slow  i>ercolation  a  long 
way  over  the  "hardpan"  subsoil  or  by  evaporation.  Tile  should  be 
placed  about  2^  feet  deep  and  the  ditch  filled  to  the  top  of  the  ''hard- 
pan"  with  flat  stone  to  facilitate  the  admission  of  water.  In  general, 
the  lines  of  tile  should  extend  up  and  down  the  slope.  Lines  100  to 
150  feet  apart  will  work  great  improvement.  At  the  high  elevation 
at  which  these  soils  occur  the  warming  of  the  soil  and  the  consequent 
lengthening  of  the  growing  season  is  a  very  important  factor  to  be 
considered. 

The  compact  character  of  the  subsoil  of  the  Tuscarora  sandy  loam 
and  the  Livingston  loam  is  directly  responsible  for  their  naturally 
poor  drainage,  and  this  practice  is  most  emphatically  at  the  basis  of 
their  improvement.  The  tile  should  be  placed  near  the  top  of  the 
hard  subsoil,  and  in  the  latter  case  the  admission  of  water  is  facilitated 
by  the  use  of  stone  over  the  tile. 

The  position  of  the  Genesee  soils  makes  thorough  drainage  diffi- 
cult because  of  the  possibility  of  overflow.  If  the  overflow  can  not 
be  practicably  controlled  the  land  should  be  so  treated  as  to  facilitate 
the  removal  of  the  water  after  the  subsidence  of  the  flood.  Surface 
ditches  will  be  most  generally  used,  but  tile  drains  are  also  feasible 
over  large  areas. 

The  Warren  shale  loam,  which  is  made  wet  by  seepage  from  the 
joints  of  the  bed  rock,  should  have  this  intercepted  in  some  practi- 
cable way.  If  the  flow  is  nearly  all  from  above,  a  single  deep  drain 
on  the  upper  side  along  the  face  of  the  hill  will  be  very  effective. 

The  need  of  drainage  by  a  soil  is  shown  by  the  uneven  color  of  the 
subsoil  and  by  the  presence  of  pale  yellow,  gray,  and  blue  colors. 
Also  by  the  dense  impervious  structure.  Both  of  these  will  be  changed 
with  good  drainage,  and  this  portion  of  the  soil  section  will  become 
more  congenial  to  plant  roots  and,  therefore,  more  serviceable  in 
supplying  food  and  moisture  for  a  larger  growth. 

In  general,  the  sandy  and  silt  soils  may  be  drained  at  a  depth  of 
2i  to  3i  feet  and  the  tile  from  100  to  300  feet  apart.  On  clay  soil 
the  drains  should  be  not  over  2  feet  deep  and  nearer  together.  Fifty 
feet  will  doubtless  be  the  minimum  interval  imder  ordinary  crop 
conditions  and  a  greater  interval  will  still  produce  much  improve- 
ment. As  improved  methods  of  tillage,  crop  rotation,  and  fertiliza- 
tion are  increasingly  appUed,  the  need  for  better  drainage  will  be 
increasingly  felt.  The  practice  requires  the  exercise  of  much  good 
judgment,  but  when  so  appUed  no  other  form  of  improvement  gives 
better  returns  for  the  care  and  money  bestowed. 
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By  ORA  LEE,  Jr.,  assisted  by  CLARENCE  LOUNSBURY,  of  the  New  York 
State  College  of  Agriculture. 

DESCRIPTION  OF  THE  AREA. 

Montgomery  County  is  situated  in  the  eastern  part  of  the  State  of 
New  York,  in  the  heart  of  the  Mohawk  Valley.  It  is  included  within 
meridians  74''  5'  and  74°  46'  west  of  Greenwich,  and  parallels  42"" 
46'  and  43°  3'  north  latitude.  The  county  is  bounded  on  the  north  by 
Fulton  County,  on  the  east  by  Saratoga  and  Schenectady  counties,  on 
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the  south  by  Schenectady,  Schoharie,  and  Otsego  counties,  and  on  the 
Avest  by  Herkimer  County.  It  is  somewhat  irregular  in  outline,  but 
is  roughly  rectangular  in  shape,  being  about  twice  as  long  as  it  is 
wide.  The  Mohawk  River  flows  eastward  in  a  more  or  less  meander- 
ing course,  dividing  the  county  into  two  nearly  equal  parts.  There 
are  259,200  acres,  or  405  square  miles  in  the  county. 
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Practically  the  whole  county  belongs  to  the  Mohawk  Valley 
province,  the  northern  boundary  being  approximately  the  line  between 
the  valley  proper  and  the  foothills  of  the  Adirondack  Mountains, 
while  the  southern  limit  of  the  county  is  the  somewhat  arbitrary  line 
drawn  between  the  valley  and  the  foothills  of  the  Catskill  Mountains. 

The  channel  of  the  Mohawk  River  averages  about  a  half  mile  in 
width,  but  only  during  the  spring  months  is  it  filled  with  water. 
During  the  summer  and  fall  the  stream  is  confined  to  a  narrow  pas- 
sage from  100  to  200  feet  wide,  and  in  places  the  water  is  only  a  foot 
or  so  deep.  The  altitude  of  the  river  at  the  point  where  it  leaves  the 
county  is  about  250  feet,  and  where  it  enters  the  county  about  300 
feet.  Back  from  the  river  the  hills  on  each  side  rise  to  elevations 
varying  from  200  to  400  feet  in  a  distance  of  less  than  1  mile,  where 
they  merge  gradually  into  the  gentle,  though  somewhat  irregular, 
slopes  which  extend  toward  the  mountain  foothills  along  the  county 
boundaries  on  the  north  and  on  the  south.  There  are  a  few  places, 
however,  where  there  are  precipitous  walls  300  to  400  feet  high 
along  the  river.  The  average  altitude  alonr;  the  northern  county 
boundary  is  about  750  feet,  and  along  the  southern  boundary  about 
1,000  feet.  Oak  Ridge,  elevation  1,450  feet,  in  the  southeastern  cor- 
ner of  the  county,  is  the  highest  point  in  the  area,  so  that  within  the 
county  there  is  a  range  in  elevation  of  about  1,200  feet. 

The  topography  is  in  general  sharply  undulating,  but  with  many 
gently  rolling  areas  having  just  enough  slope  for  good  surface  drain- 
age. In  the  southwestern  and  southeastern  corners  of  the  area,  for 
example,  the  surface  consists  of  irregular  rounded  hills,  while  in  the 
south-central  part  the  surface  features  consist  of  parallel  ridges  of 
remarkable  uniformity.  These  ridges  extend  in  an  east  and  west 
direction  and  are  from  one-half  to  2  miles  long,  20  to  75  feet  high, 
and  from  a  few  yards  to  one-half  mile  wide.  The  northwestern  cor- 
ner of  the  county  consists  of  an  irregular  slope  extending  gradually 
from  the  river  to  the  county  boundary,  while  the  northeastern  comer 
is  composed  largely  of  broad,  plateaulike  areas. 

The  Mohawk  River,  which  flows  eastward  into  the  Hudson,  is  the 
main  drainage  outlet  of  the  county  and  eventually  receives  the 
waters  of  all  the  other  streams. 

The  first  settlers,  and  for  a  long  time  the  only  settlers,  in  this 
region  were  the  Dutch  and  the  Germans,  and  to  the  present  day 
their  descendants  are  found  here  in  large  numbers.  A  few  Scotch 
and  Irish  came  in  before  the  Revolution.  After  the  Revolution  largo 
numbers  of  New  Englanders  were  attracted  by  the  confiscated  land 
of  Tories,  though  many  of  them  took  up  and  cleared  new  lands.  In 
recent  years  a  few  Poles  and  other  Europeans  have  entered  the  region 
and  are  engaged  in  agriculture. 
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In  1890  the  population  of  Montgomery  County  was  45,699.  The 
greatest  increase  has  been  in  the  towns  along  the  river,  where  there 
are  a  number  of  manufacturing  and  industrial  enterprises.  The 
farming  population,  however,  has  made  a  healthy  increase,  except  in 
the  southern  part  of  the  county,  in  the  vicinity  of  Charleston  Town- 
ship, where  many  abandoned  farm  buildings  are  seen,  and  field  after 
field  formerly  cultivated  now  yields  only  a  small  cutting  of  hay  or 
furnishes  meager  pasturage. 

Amsterdam,  with  a  population  of  21,000  in  1900,  is  the  only  city  in 
the  comity.  Fort  Hunter,  Fonda,  Fultonville,  Canajoharie,  Nellis- 
ton,  Fort  Plain,  and  St.  Johnsville,  with  populations  ranging  from 
500  to  2,000,  are  thriving  towns  situated  along  the  river.  Besides 
these  there  are  many  smaller  towns  along  the  river  and  smaller 
streams.  Amsterdam  is  a  thriving  manufacturing  city  with  carpet 
and  knitting  mills,  broom  factories,  and  a  variety  of  other  industries. 
Several  of  the  smaller  towns  have  knitting  mills  and  factories.  Milk 
stations  and  condenseries  furnish  employment  to  a  good  many  people. 
GloversviUe  and  Johnstown,  just  out  of  the  county,  furnish  excellent 
local  markets  for  all  farm  products.  All  produce  not  used  in  the 
county  and  near-by  cities  finds  its  way  to  New  York  and  Hudson 
River  cities  by  way  of  the  New  York  Central  and  Hudson  River 
Railroad,  the  West  Shore  Railroad,  and  the  Erie  Canal.  Milk,  the 
most  important  agricultural  shipment,  goes  largely  to  New  York, 
Albany,  and  Troy  by  rail.  The  railroads  also  carry  a  large  quantity 
of  hay,  though  a  considerable  part  of  this  crop  is  shipped  by  canal. 

CLIMATE. 

There  are  no  weather  records  available  for  any  points  within  Mont- 
gomery County,  but  complete  records  have  been  kept  at  Albany  and 
CooperstowUj  not  far  distant,  and  from  these  the  following  tables 
have  been  compiled.    The  elevation  of  these  two  stations  is  such  that 
Albany  may  be  taken  as  representing  the  lower  valley  conditions  and 
Cooperstown,  which  lies  1,200  feet  above  sea,  as  showing  the  condi- 
tions in  the  higher  parts  of  the  county. 
72352^—10 11 
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Normal  monthly,  seaaonalf  and  annual  tempef^ture  and  precipitation  at  Albany. 


Temperature. 

Precipitation. 

Month. 

Mean. 

Absolute 
maximum. 

Absolute 
minimum. 

Mean. 

Total 
amount  for 
driest  year. 

Total 
amount  for 
wettest  year. 

Snow, 
avenMTo 
depth. 

December 

OF. 
28 
23 
24 

°F. 
66 
62 
63 

op 
-17 
-24 
-18 

Inches. 
2.7 
2.6 
2.6 

Inches. 
1.0 
4.0 

4.7 

Incheg. 
6.2 
4.4 
4.1 

Inches. 
10.0 

January 

12.8 

^bruary 

14  0 

Winter 

26 

7.9 

fl  7 

14.7 

86  8 

March 

33 
46 
69 

76 
88 
98 

-  8 
13 
29 

2.8  1              1.0 
2.4  j               1.6 
8.0  1              2.6 

2.2 
4.C 
3.6 

ILl 

April 

1.2 

May 

Trace. 

SDTinff 

46 

8.2  1              6.1 

y.  < 

12.8 

June 

68 
73 
71 

99 
100 
98 

40 
48 
42 

3.7                 8-6 

4.5 
6.5 
3.8 

0.0 

July 

3.9 
4.0 

2.2 
8.8 

0.0 

August 

0.0 

Summer  ........ 

71 

11.6 

9.1 

18.8 

0.0 

September. 

64 
61 
39 

96 
90 
71 

33 

23 

-10 

3.2  1              1.6 

8.1  ]              1.8 
2.9,              0.7 

8.2 
3.4 
4.4 

ao 

October 

November 

Trace. 
4.7 

Fall 

61 



9.2                 4.0 

11.0 

4.7 

Year  

48 

100 

•      -24 

36.9  1             27.9 

49.3 

63.8 

The  average  date  of  last  killing  frost  in  the  spring  is  April  24,  and  of  the  first  in  the  fall 
October  18. 


Normal  monthly,  seasonal,  and  annual  temperature  and  precipitation  at 

Cooperstown. 


Mean. 

25 
20 
21 

Temperature. 

Precipitation. 

Month. 

Absolute 
maximum. 

Absolute 
minimum. 

op. 

-15 
-21 
-23 

Mean. 

Total 
amount  f<y 
driest  year. 

Total  amount 

for  wettest 

year. 

Inches. 
4.8 
4.4 
2.9 

Snow, 
avcn.ge 
depth. 

December 

^F. 
62 
62 
57 

Inches. 
2.8 
2.6 
2.5 

Inches. 
3.3 
1.7 
0.8 

Inches. 
13.1 

January 

14.0 

February 

IS.  7 

Winter 

22 

7.9 

5.8 

11.6 

46  8 



March 

28 
41 
51 

70 
82 

87 

-15 
14 
24 

2.8 
2.7 
3.6 

2.3 
2,2 
3.4 

4.2 

2.9 
8.8 

12.8 

April 

2.4 

May 

0.1 

Spring 

41 

9.1 

7.9 

15.9 

15.8 

June 

64 
68 
66 

90 
92 
90 

35 
40 
38 

4.1 
4.6 
4.4 

1.0 
1.8 

5.8 

4.9 
3.4 
6.0 

0.0 

July 

0.0 

August 

0.0 

Summer 

66 

13.1 

8.6 

14.3 

0.0 

September 

58 
47 
36 

87 
80 
70 

29 
20 
0 

3.4 
8.3 
3.1 

2.9 
2.4 
2.4 

7  2 
6.9 
3.2 

0.0 

October 

0.7 

November 

6.2 

Fall 

47 

i' 



9  8 

7.7 

16.8 

6.9 

Year 

44 

92 

-23 

39.9 

30.0 

58.1 

67.0 

The  average  date  of  last  killing  frost  in  the  spring  !.<<  May  7.  and  of  the  first  in  the  fall 
October  1.  ^  i 
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From  these  tables  it  is  seen  that  the  average  annual  rainfall  ranges 
from  36.9  inches  to  39.9  inches,  the  larger  figure  for  the  more  elevated 
positions.  Even  in  the  driest  year  on  record  the  rainfall  was  27.9 
inches  at  Albany  and  30  inches  at  Cooperstown.  As  the  distribution 
of  precipitation  through  the  seasons  is  relatively  uniform,  the  region, 
so  far  as  moisture  supply  is  concerned,  is  favorable  to  agriculture. 

As  regards  temperature,  there  is  a  difference  of  4°  F.  in  the  means 
for  the  two  stations,  Albany  showing  48°  F.  and  Cooperstown  44°  F. 
There  is  but  1  degree  difference  in  the  absolute  minimum  tempera- 
ture, — 24°  and  — ^23°  F.,  respectively,  and  8°  F.  in  the  absolute  maxi- 
mum, 100°  and  92°  F.,  respectively. 

Judging  by  these  records,  there  is  considerable  local  difference  in 
the  climate  of  Montgomery  Coimty,  and  observations  on  the  farm 
practices  tend  to  confirm  this  conclusion. 

In  general  the  smnmers,  though  warm,  have  few  extremely  hot 
days,  and  the  nights  are  usually  cool.  The  winters  are  in  many  years 
severe,  though  being  accompanied  by  heavy  snowfall  (the  mean  for 
Albany  is  53.8  inches  and  for  Cooperstown  67  inches),  fall-sown 
crops  are  well  protected,  and  damage  from  freezing  or  heaving  is 
minimized. 

The  first  snows  may  come  in  October,  though  winter  seldom  sets 
in  until  the  latter  part  of  November.  Sometimes  the  spring  season 
does  not  open  until  the  first  of  April,  but  as  a  rule  the  frost  is  out 
of  the  ground  and  well-drained  land  may  be  worked  in  the  early 
part  of  March. 

AGRICULTURE. 

The  Indians  practiced  agriculture  in  the  Mohawk  Valley  before  the 
arrival  of  the  white  man.  Squaws  cultivated  com,  beans,  squash, 
and  pumpkins  to  a  limited  extent  in  the  neighborhood  of  their 
villages  along  the  river.  The  cultivated  fields  are  said  to  have 
been  located  on  the  river  flats,  and  there  were  also  a  few  Indian 
apple  orchards  on  the  uplands. 

As  early  as  1711  a  few  white  men  came  to  this  region  to  locate, 
and  the  first  permanent  settlement  was  made  at  Stone  Arabia  in 
1723.  These  people  were  Germans  and  were  bent  on  establishing 
homes  where  they  would  be  free  from  religious  persecution.  Each 
family  took  up  a  piece  of  land  and  began  at  once  to  clear  it  for  the 
purpose  of  growing  corn,  wheat,  potatoes,  flax,  and  such  other  crops 
as  were  necessary  for  food  and  clothing.  The  land  was  mostly  for- 
ested. In  order  to  clear  it  the  trees  were  felled,  and  a  few  of  them 
utilized  in  building  log  houses  and  stockades.  The  others  were 
rolled  together  in  piles  and  burned.  The  agriculture  was  crude; 
crops  were  planted  among  the  stumps  for  a  few  years  until  these 
decayed  so  that  they  could  be  more  easily  removed.    Most  of  the 
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work  was  done  by  hand.  Grain  was  thrashed  with  a  flail  or  by 
horses  tramping  over  it.  At  first  it  was  either  ground  at  home  with 
a  wooden  pestle  or  taken  on  horseback  or  by  boats  to  the  flour  mills 
at  Schenectady.  A  little  later  gristmills  were  built  along  the  larger 
streams  in  the  county.  Each  family  attempted  to  produce  just 
enough  of  everything  for  its  own  consumption.  The  women  spun 
the  yam  from  the  flax,  wove  the  cloth,  and  made  the  clothing.  The 
first  settlers  brought  with  them  a  few  cattle,  and  thus  began  the 
dairy  industry  which  at  present  holds  such  an  important  place  in  the 
agriculture  of  the  county.  Sheep  were  introduced  almost  as  soon 
as  cattle,  and  the  wool  was  carded  and  spun  and  made  into  clothing. 
Sheep  raising  attained  its  greatest  importance  about  1860,  since  which 
time  it  has  steadily  declined.  Horse  breeding  received  some  atten- 
tion, and  early  writers  refer  to  the  many  fine  horses  seen  in  the 
Mohawk  Valley  in  pioneer  days.  There  are  now  several  large  farms 
devoted  to  the  breeding  of  fine  stock. 

Oats,  corn,  rye,  buckwheat,  and  barley  were  all  important  crops  in 
1850.  Wheat  was  grown  to  some  extent  and  reached  its  maximum 
production  about  1880,  but  the  acreage  has  since  decreased  rapidly. 
Oats  have  always  led  in  production  and  are  still  the  most  important 
grain  crop,  though  the  largest  yield  was  in  1860.  Com  has  always 
held  second  place,  and  while  at  present  it  probably  equals  oats  in 
acreage,  so  much  is  used  as  ensilage  that  the  production  of  grain  as 
returned  by  the  census  is  not  a  true  measure  of  its  importance. 
Buckwheat  still  holds  an  important  place  on  certain  classes  of  soils, 
but  barley  and  rye  have  ceased  to  be  important  crops.  A  few  hops 
have  been  grown  in  the  western  part  of  the  county  from  the  earliest 
days,  reaching  their  maximum  production  in  1900.  For  the  last  few 
years  the  low  price  has  discouraged  their  production,  and  they  have 
come  to  be  considered  such  an  unprofitable  crop  that  the  yards  are 
being  abandoned. 

Prior  to  the  civil  war  the  only  marketable  dairy  products  were 
butter  and  cheese,  which  were  made  on  the  farm  and  the  sur- 
plus sold  in  local  markets  or  shipped  in  small  quantities.  About 
this  time  the  improvement  of  transportation  facilities  and  the  ad- 
vent of  butter  and  cheese  factories  gave  an  impetus  to  the  dairy 
industry.  The  greatest  number  of  milch  cows,  over  26,000,  is  re- 
ported in  the  census  of  1870,  about  which  time  milk  was  first  sold 
extensively.  The  sale  of  milk  in  that  year  amounted  to  5,000,000 
gallons.  Much  of  it  at  first  went  to  butter  and  cheese  factories,  but 
as  the  demands  from  New  York  and  other  cities  increased  more 
and  more  of  the  milk  was  shipped  and  at  present  most  of  it  is  dis- 
posed of  in  that  way.  Of  the  10,500,000  gallons  produced  in  1900 
nearly  7,000,000  gallons  were  sold.  The  demand  is  increasing  faster 
than  the  supply  and  competitive  buyers  are  reaching  out  beyond  ship- 
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ping  points  by  means  of  collecting  wagons,  so  that  farmers  are  saved 
the  expense  of  delivering  milk.  In  places  distant  from  the  railroad 
the  milk  is  skimmed  and  only  the  cream  sold.  Cheese  factories  and 
condenserie$  consume  a  small  proportion  of  the  supply,  while  most 
of  it  goes  to  New  York,  Albany,  and  other  cities  by  special  milk 
trains.  When  most  of  the  milk  was  used  for  making  butter  and 
cheese  it  was  produced  during  the  summer  season  and  the  cows  were 
allowed  to  go  dry  in  winter,  but  later  the  higher  prices  paid  in  winter 
warranted  a  change  in  management  so  as  to  prolong  the  milking 
throughout  the  year.  This  necessitated  a  change  in  the  feeding  sys- 
tem. Silos  were  built  to  store  ensilage  for  winter  use,  more  atten- 
tion was  paid  to  the  production  of  hay  and  fodder,  and  the  grain 
ration  was  increased.  Cattle  were  more  carefully  housed  and  the 
recent  restrictions  of  boards  of  health  as  to  the  sanitation  of  the 
stables  have  done  much  to  improve  the  quality  of  the  milk  supply 
which  goes  into  the  large  cities.  Increased  attention  to  the  quality 
of  milk  has  also  necessitated  more  careful  breeding.  Holsteins  pre- 
vail and  many  herds  include  registered  stock.  It  is  not  unusual  to 
include  in  the  herds  a  few  well-bred  Jerseys  to  increase  the  butter- 
fat  content  of  the  milk. 

The  general  type  of  farming  in  the  county  to-day  is  dairying, 
with  the  production  of  hay,  grain,  and  special  crops,  such  as  market- 
garden  produce,  near  some  of  the  larger  towns,  a  little  fruit  in  the 
eastern  part  of  the  county,  and  a  few  hops  in  the  extreme  western 
part. 

In  1900  more  than  one-third  of  the  area  in  farms  was  in  grass  and 
grains  cut  for  hay,  giving  an  average  yield  of  IJ  tons  per  acre.  Of 
this  acreage  2,558  acres  were  in  clover  and  over  81,000  acres  in  other 
tame  grasses,  mostly  timothy.  Next  in  acreage  were  oats,  26,640  acres 
yielding  829,000  bushels,  a  little  over  30  bushels  to  the  acre.  Corn 
occupied  11,449  acres  and  yielded  373,500  bushels,  less  than  33  bushels 
to  the  acre.  A  little  over  5,000  acres  of  buckwheat,  largely  on  the 
Volusia  silt  loam  and  adjoining  areas  of  the  Mohawk  silt  loam,  gave 
an  average  yield  of  16  bushels.  Wheat  and  rye  were  each  credited 
with  a  little  more  than  1,000  acres  and  an  average  yield  of  18  bushels. 
The  acreage  has  declined  since  that  time.  The  620  acres  of  barley 
produced  14,200  bushels,  or  23  bushels  per  acre.  The  production  of 
potatoes  was  199,738  bushels,  grown  on  2,483  acres — ^hardly  enough 
to  supply  the  home  and  local  market  demand.  There  were  1,425 
acres  in  hop  yards  yielding  less  than  465  pounds  to  the  acre.  The 
value  of  orchard  products  was  given  as  $48,834.  As  a  rule  the  or- 
chards are  small  and  poorly  cared  for,  and  little  attention  is  paid  to 
packing  the  fruit. 

The  total  area  in  farms  in  1900  was  236,934  acres,  of  which  202,394 
acres  were  improved.    The  average  size  of  farms  was  98.4  acres.    The 
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total  value  of  farm  lands  was  $5,941,600,  an  average  of  $25  an  acre, 
and  the  total  value  of  buildings,  improvements,  and  machinery 
amounted  to  nearly  the  same  figure.  The  capital  in  live  stock  was 
$1,608,651.  The  value  of  products  not  fed  to  live  stock  was  $2,064,- 
886.  Deducting  from  this  $358,780  expended  for  labor  and  $17,810 
for  fertilizers,  leaves  a  net  return  of  $1,688,296  upon  a  total  invest- 
ment of  nearly  $13,000,000  and  the  labor  of  farmers  and  their  fam- 
ilies. Reducing  these  figures  to  an  individual  basis  shows  a  net 
return  per  farm  of  about  $700  on  an  average  investment  of  $5,400 
and  the  farmer's  labor. 

The  adaptation  of  soils  to  crops  is  well  recognized  by  the  farmers. 
The  Mohawk  series,  especially  the  clay  loam,  is  considered  the  best 
dairy  soil  because  of  its  adaptation  to  corn  and  grass.  The  Palatine 
soils  are  even  more  highly  esteemed,  returning  larger  yields  and 
bearing  a  higher  valuation,  but  their  limited  area  renders  them  a 
less  important  factor  in  the  local  agriculture.  Both  of  these  groups 
of  soils  are  well  suited  to  clover,  especially  the  darker  colored '^ypes, 
which  are  underlain  by  the  black  Utica  and  Hudson  River  shales. 
Corn  is  also  grown  extensively  on  the  more  loamy  phases  of  the 
Dunkirk  gravelly  loam,  and  a  larger  proportion  of  the  Genesee  fine 
sandy  loam  than  of  any  other  type  is  devoted  to  this  crop,  with  the 
possible  exception  of  Palatine  silt  loam.  Buckwheat  is  grown  ex- 
tensively on  the  Volusia  silt  loam,  which  is  probably  better  adapted 
to  it  than  to  any  other  crop.  A  little  is  grown  on  the  lighter  phases 
of  the  Mohawk  silt  loam  where  it  approaches  the  Volusia  soil.  Oats 
are  grown  on  all  types.  The  Genesee  fine  sandy  loam  returns  good 
yields.  The  Volusia  silt  loam  and  the  lighter  textured  Dunkirk 
types  bear  a  large  acreage.  This  grain  is  also  grown  extensively 
on  all  types  of  the  Mohawk  series,  the  silt  loam  perhaps  being  pre- 
ferred over  the  other  members.  Grass  occupies  the  largest  acreage  of 
any  crop  in  the  county  and  is  grown  on  all  soils.  Dunkirk  clay  is 
esteemed  for  timothy  hay  for  market,  because  of  the  bright  color  of 
the  product.  Onions,  berries,  sweet  corn,  and  market-garden  crops 
occupy  a  large  proportion  of  the  Dunkirk  course  sand.  Hops  are 
grown  in  the  southwestern  part  of  the  county  on  Dunkirk  gravelly 
loam,  Mohawk  clay  loam,  Mohawk  silt  loam,  and  Volusia  silt  loam, 
the  average  yield  on  these  soils  decreasing,  but  the  quality  of  the 
product  improving,  in  the  order  named. 

Rotation  of  crops  is  often  practiced  more  because  of  convenience 
in  management  than  because  of  its  beneficial  effects  upon  the  soils 
and  the  increase  in  crop  yields.  The  usual  practice  is  com  one  or 
two  years,  oats  one  or  two  years,  after  which  the  land  is  seeded  down 
to  remain  in  meadow  for  several  seasons,  until  the  sod  runs  out  and 
requires  renewing.  The  system  is  often  varied  with  other  crops  in 
place  of  corn  or  oats.    On  the  river  flats  grass  is  seldom  allowed  to 

Digitized  by  VjOOQIC 


SOIL  SURVEY  OP  MONTGOMEBY  COUNTY,  NEW  YORK.  167 

remain  more  than  one  season,  as  the  Genesee  fine  sandy  loam  is  in 
great  demand  for  com  and  oats.  Notably  on  the  Volusia  silt  loam, 
but  to  some  extent  on  other  types,  mowing  lands  are  allowed  to  stand 
for  ten  or  fifteen  years,  until  there  is  hardly  enough  grass  to  pay  for 
cutting,  and  are  then  plowed  one  year  for  oats  and  reseeded. 

Agricultural  methods  on  the  better  soil  types  are  well  adapted  to 
present  conditions.  The  dairy  industry  creates  a  great  demand  for 
hay,  com,  and  grain,  and  rotations  are  planned  to  supply  these  crops. 
Labor-saving  farm  machinery,  including  manure  spreaders,  is  used 
extensively.  Deep  plowing  and  thorough  cultivation  are  usually 
practiced. 

In  the  poorer  parts  of  the  county,  however,  there  is  a  pronounced 
lack  of  intelligent  management.  More  manure  is  allowed  to  waste  in 
regions  occupied  by  soils  most  in  need  of  it  than  in  those  sections 
where  the  soils  are  naturally  more  productive.  Plowing  here  is 
universally  shallow,  cultivation  is  neglected,  and  crop  rotation  re- 
ceives little  or  no  attention.  It  is  also  a  significant  fact  that  from 
the  poor  lands  most  in  need  of  organic  matter  and  careful  conserva- 
tion of  farm  resources  the  selling  of  a  large  proportion  of  the  hay 
is  a  common  practice. 

The  farm-labor  problem  is  critical  and  one  of  the  most  difficult 
things  which  the  farmers  have  to  face.  The  increased  demand  of 
factories  and  shops  for  labor  throughout  the  year  has  attracted  many 
from  the  farms,  where  employment  is  usually  furnished  for  only  seven 
or  eight  months,  leaving  an  enforced  idleness  for  the  remainder  of 
the  season.  High  wages  are  offered  for  a  few  weeks  during  harvest 
time,  but  it  is  difficult  to  get  sufficient  help  at  any  price.  As  a  result 
many  farmers  must  depend  upon  the  efforts  of  themselves  and  the 
members  of  their  families.  A  few  foreigners,  chiefly  Poles,  are  em- 
ployed on  farms  at  $24  to  $30  a  month  for  eight  months  and  retained 
at  a  nominal  figure  during  the  winter  season.  Native  labor  is  very 
scarce  and  demands  higher  wages. 

Less  than  60  per  cent  of  the  farms  are  operated  by  the  owners. 
The  usual  tenant  system  is  on  a  share  basis.  The  owner  furnishes, 
besides  the  land  and  permanent  improvements,  one-half  of  all  seed 
and  commercial  fertilizers  and  a  part  or  all  of  the  dairy  stock.  The 
tenant  provides  horses,  tools,  and  working  equipment  and  one-half 
of  the  seed  and  fertilizers.  The  gross  receipts  are  divided  equally. 
The  agreement  is  varied  occasionally,  but  this  outline  forms  the  basis 
of  practically  all  share  systems.    Cash  rent  is  seldom  paid. 

The  farm  lands  of  Montgomery  County  have  a  wide  range  of  val- 
uation. The  river  flats  occupied  by  Genesee  fine  sandy  loam  are  often 
held  at  more  than  $100  an  acre,  and  there  are  a  few  well-developed 
farms  on  the  adjoining  uplands  closely  approaching  this  valuation. 
In  Charleston  Township  and  vicinity  and  parts  of  Florida  there  are 
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eirtensive  areas  of  Volusia  silt  loam  which  can  be  purchased  for  $7 
to  $10  an  acre. 

In  considering  the  agricultural  conditions  of  Montgomety  Cbunty 
with  a  view  to  their  improvement,  the  region  occupied  by  Volusia 
silt  loam  claims  first  attention.  Its  present  value  and  productivity 
are  far  below  normal,  owing  in  a  large  measure  to  poor  management 
and  excessive  waste  of  natural  farm  resources.  Systems  copied  from 
other  sections,  but  not  well  adapted  to  this  soil,  have  resulted  in  poor 
success,  which  naturally  led  to  neglect.  A  revised  system  of  manage- 
ment is  necessary  in  order  to  use  all  of  the  hay  and  roughage  on  the 
farms  and  return  to  the  land  a  large  part  of  the  organic  matter,  of 
which  it  is  greatly  in  need,  but  is  now  being  deprived  by  the  extensive 
sale  of  hay.  Distance  from  shipping  points  minimizes  its  utility  for 
dairying,  but  it  is  admirably  adapted  to  the  production  of  beef  cattle 
and  sheep.  Deeper  plowing  is  necessary.  Instead  of  being  left  in 
sod  for  a  long  period  of  years  the  fields  should  be  brdken  as  often  as 
possible  and  more  thoroughly  tilled.  A  systematic  rotation  of  crops 
should  be  introduced.  The  maximum  use  of  both  stable  and  green 
manures  cai;i  not  be  too  strongly  urged.  This  last  suggestion  also 
applies  to  nearly  all  parts  of  the  county. 

The  problem  of  underdrainage  is  little  understood  and  seldom 
considered  seriously,  though  a  matter  of  great  importance  on  all  soils 
in  the  county,  except  a  limited  area  of  loose  sandy  and  gravelly 
loams.  The  removal  of  surplus  water  from  depressions  is  all  that  is 
usually  considered  necessary,  but  there  are  many  level  areas  and 
even  hillsides  where  a  thorough  system  of  underdrainage  is  desira- 
ble, especially  where  there  are  heavy  subsoils,  as -it  no£  only  provides 
for  the  removal  of  excess  water  but  improves  the  structure  of  the 
soil  mass  and  renders  it  capable  of  retaining  a  sufficient  moisture 
supply  in  times  of  drought.  Clovers  and  other  legumes  are  well 
adapted  to  the  Palatine  soils  and  also  to  the  darker  members  of  the 
Mohawk  series.  These  crops  are  not  only  excellent  feeds,  but  are 
also  of  great  value  in  building  up  the  soil.  Deep  plowing,  thorough 
tillage,  and  a  systematic  rotation  of  crops  should  have  careful  atten- 
tion throughout  the  county,  and  the  rotation  should  include  clover 
or  some  other  legume. 

SOILS. 

The  soils  of  Montgomery  County  fall  naturally  into  four  groups — 
glacial  soils,  or  those  derived  from  glacial  debris;  glacial  lake  sedi- 
ments, or  the  glacial  debris  reworked  and  deposited  in  ancient  lakes 
now  drained;  residual  soils,  or  those  formed  through  the  breaking 
down  of  rocks  in  place;  and  alluvial  soils,  or  those  resulting  from 
stream  sediments. 
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During  the  Glacial  period  the  whole  region  was  covered  by  the  ice 
sheet,  the  movement  of  which  was  from  west  to  east  through  the 
Mohawk  Valley.  About  four-fifths  of  the  surface  of  Montgomery 
County  and  much  of  the  region  to  the  westward  is  immediately  un- 
derlain by  soft,  thin-bedded,  black,  easily  eroded  shales  of  the  Utica 
and  Hudson  River  formations.  When  the  ice*  sheet  moved  through 
the  valley  large  quantities  of  these  soft  rocks  were  eroded,  ground  up, 
and  mixed  with  the  other  glacial  material,  and  when  the  ice  sheet 
melted  or  passed  away  it  left  a  mantle  of  variable  thickness  over 
practically  the  whole  surface  of  the  county. 

The  residual  soil  areas  represent  locations  where  there  is  no  glacial 
material  upon  the  surface  and  the  underlying  rocks  have  weathered 
so  as  to  form  the  soil.  In  the  northeastern  part  of  the  county,  for 
example,  there  are  several  areas  where  the  hard,  gray,  Lower  Silurian 
limestones,  coming  close  to  the  surface,  have  weathered  into  the  resid- 
ual soil  type  mapped  as  Nellis  loam.  Along  the  river  bluffs  and 
along  the  northern  boundary  of  the  county  there  are  a  few  outcrops 
of  Archean  rocks,  but  these  are  so  hard  and  resistant  to  the  agencies 
of  weathering  that  they  have  not  formed  soils.  These  outcrops  give 
rise  to  small  areas  of  Rough  stony  land. 

The  glacial  mantle  is  in  many  places  so  thin  that  the  underlying 
rocks  enter  largely  into  the  soil  formation,  giving  the  soils  some  of 
the  characteristics  of  both  residual  and  glacial  types  of  soils.  There 
are  large  areas  in  the  county  for  instance  where  the  soft  dark-colored 
shales  of  the  Utica  and  Hudson  River  formations  lie  so  close  to  the 
surface  that  fragments  and  finer  material  derived  from  them  have 
been  incorporated  with  the  glacial  material  brought  from  a  greater 
or  less  distance.  These  conditions  have  given  rise  to  the  dark-colored 
soils  of  the  Palatine  series.  In  the  southern  part  of  the  county  also 
there  are  areas  where  the  light-colored  shales  and  fine-grained  sand- 
stones, which  here  lie  close  to  the  surface,  have  weathered  and  become 
mixed  to  some  extent  with  the  glacial  material,  derived  largely  from 
the  same  formations,  thus  giving  rise  to  the  light-colored  soil  mapped 
as  Volusia  silt  loam.  Over  a  large  part  of  the  county  the  glacial 
mantle  is  so  thick  that  the  underlying  rocks  have  had  no  influence 
upon  the  soil  formation. 

The  soil  types  which  owe  their  origin  solely  to  the  weathering  of 
the  glacial  mantle  belong  to  the  Mohawk  series.  The  materials  are 
derived  from  a  wide  range"  of  rocks,  but  the  black  shales  of  the  Utica 
and  Hudson  River  formations  have  contributed  so  largely  to  the 
materials  that  the  black  color  of  some  of  the  types  is  directly  attribu- 
table to  the  influence  of  these  shales.  Where  the  glacial  material 
has  been  reworked  by  stream  and  lake  action  and  redeposited  as 
glacial  lake  sediments  the  Dunkirk  and  Clyde  soils  are  found.  With 
the  melting  of  the  glacier  temporary  lakes  were  formed  in  the  de- 
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pressions  at  the  front  of  the  ice  sheet  and  the  volume  of  water  issuing 
from  the  ice  front  carried  along  rock  debris  and  rock  fragments  of 
all  sorts  and  sizes  and  deposited  much  of  the  material  in  these  lakes. 
The  texture  of  the  lake  deposits  depends  upon  the  rapidity  and 
volume  of  the  streams  and  the  depth  and  size  of  the  lake.  The 
coarser  material,  however,  like  gravel  and  sand,  was  usually  deposited 
in  shallow  water  or  near  shore,  while  the  finer  material,  like  silt  and 
clay,  was  carried  in  suspension  and  deposited  in  quieter  and  deeper 
water.  The  beds  of  many  of  these  glacial  lakes  are  at  present  well 
drained  and  weathering  has  proceeded  to  a  considerable  depth. 
Where  such  is  the  case  they  give  rise  to  the  soils  of  the  Dunkirk  series. 
Where  they  are  still  swampy  and  poorly  drained  the  soils  have  been 
classed  with  the  Clyde  series. 

The  alluvial  soils  are  of  recent  origin  and  represent  depositions 
which  are  taking  place  at  every  overflow  along  the  bottoms  of  all 
of  the  present  streams.  The  largest  areas  of  soils  of  this  group  occur 
along  the  Mohawk  River,  and  the  material  in  this  case  represents 
a  wash  from  and  an  admixture  of  material  from  practically  all  the 
soil  types  of  the  upland  portion  of  the  county. 

The  following  table  gives  the  name  and  actual  and  relative  extent 
of  each  of  the  several  types  of  soil  mapped  in  the  area : 

Arema  of  different  soils. 


Soil. 


Mohawk  clay  loam 

Mohawk  silt  loam 

Volusia  silt  loam 

Dunkirk  fine  sandy  loam  . . 

Dunkirk  clay 

Genesee  fine  sandy  loam . . . 

Dunkirk  loam 

Dunkirk  sandy  loam 

Nellisloam 

Rough  stony  land 


Acres. 


67,200 

45,440 

80,720 

20,480 

17,920 

11,520 

8,320 

8,820 

8,820 

8,820 


Per  cent. 


26.9 
17.6 
11.9 
7.9 
6.9 
4.5 
3.2 
8.2 
8.2 
3.2 


Soil. 


Mohawk  loam 

Dunkirk  gravelly  loam . . 

Clyde  clay  loam 

Palatine  silt  loam 

Dunkirk  coarse  sand 

Clyde  loam 

Muck 

Palatine  fine  sandy  loam 

Total 


Acres. 


7,680 
7,040 
4,480 
8,840 
8,200 
8,200 
1,920 
1,280 


259,200 


Percent. 


8.0 
2.7 
1.7 
1.5 
1.2 
1.2 
.7 
.5 


PALATINE  FINE  SANDY  LOAM. 

The  soil  of  the  Palatine  fine  sandy  loam  to  a  depth  of  8  inches  is 
a  dark-brown  to  black  fine  sandy  loam,  below  which,  to  a  depth  of 
about  3  feet,  is  found  a  heavy  silty  loam  or  a  sticky  sandy  clay  of  the 
same  color  as  the  soil.  Bed  rock  is  usually  encountered  at  a  depth 
of  3  or  4  feet.  Sometimes,  instead  of  being  underlain  by  bed  rock, 
there  are  small  areas  of  the  type  a  few  acres  in  extent  where  the 
underlying  material  is  glacial  gravel,  and  when  such  is  the  case  the 
type  is  a  little  lighter  colored  than  usual.  The  soil  is  loose  and 
friable  and  easily  tilled. 
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The  type  is  limited  in  area  to  about  2  square  miles  in  the  northern 
part  of  Palatine  Township  and  one  or  two  very  small  areas  farther 
east.  Its  surface  features  vary  from  rolling  to  hilly  and  the  natural 
drainage  is  good.    In  times  of  drought  it  retains  moisture  well. 

The  Palatine  fine  sandy  loam  is  chiefly  a  residual  soil  derived  from 
the  Utica  and  Hudson  River  shales,  broken  up  somewhat  by  the  ice 
and  mixed  with  a  small  proportion  of  foreign  material,  but  moved 
only  a  very  short  distance  or  not  at  all.  AlVhile  feebly  glaciated,  it 
is  in  its  most  essential  respects  a  residual  soil.  It  is  very  calcareous 
and  supports  a  good  growth  of  clover  and  grasses.  Alfalfa  can  be 
successfully  grown,  corn  does  well,  and  oats  yield  a  fair  crop.  Pota- 
toes and  root  crops  do  better  upon  this  soil  than  upon  some  of  the 
heavier  soils  of  the  region.  The  farms  of  which  it  forms  a  part  are 
in  a  prosperous  condition  and  the  cultural  methods  are  among  the 
best  in  the  county.  Dairying  is  the  chief  interest.  Very  little  com- 
mercial fertilizer  is  used,  but  stable  manure  is  regularly  applied. 
Seventy  dollars  an  acre  is  probably  a  fair  estimate  of  the  average 
selling  price  of  this  soil  type. 

The  following  table  shows  the  texture  of  soil  and  subsoil  of  repre- 
sentative samples  of  Palatine  fine  sandy  loam,  as  determined  by 
mechanical  analyses: 

MecTianical  analyses  of  Pulaiine  fine  sandy  loam. 


Number. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

Silt. 

Clay. 

19546 

Soil 

Percent. 

2.2 

.8 

Percent. 
7.1 
6.2 

Percent. 
8.0 
7.4 

Percent. 
22.8 
21.7 

Percent. 
16.1 
12.8 

Percent. 
82.1 
84.9 

Percent. 
12.6 

19646 

Sabfloil 

16.4 

PALATINE  SILT  LOAM. 


The  soil  of  the  Palatine  silt  loam,  to  a  depth  varying  from  12  to  18 
inches,  consists  of  a  very  dark  brown  heavy  silt  loam  which  becomes 
jet  black  when  wet.  Bdow  this  and  to  an  average  depth  of  30  inches 
the  subsoil  is  composed  of  a  dark-colored  slightly  heavier  silt  loam, 
which  becomes  a  light-textured  clay  loam  in  the  lower  depths.  The 
subsoil  rests  directly  upon  the  black,  thin-bedded,  calcareous  shales 
of  the  underlying  formations,  and  in  the  lower  few  inches  of  the 
subsoil  there  are  sometimes  present  a  good  many  soft  shale  fragments. 
There  are  occasionally  locations  where  the  underlying  rocks  come 
nearly  to  the  surface,  and  where  such  is  the  case  the  percentage  of 
shale  fragments  on  the  surface  and  throughout  the  soil  is  often 
considerable. 

Even  where  quite  heavy  the  soil  is  well  granulated  and  is  thoroughly 
drained  and  easily  tilled.    Its  origin  is  indirectly  due  to  the  absence 
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of  glacial  till,  since  it  overlies  the  Utica  and  Hudson  River  shales, 
from  which  it  is  derived,  in  all  places  left  exposed  after  the  retreat  of 
the  glacier. 

The  Palatine  silt  loam  is  found  in  relatively  small  areas  throughout 
the  town  of  Palatine.  There  are  a  few  very  small  areas  in  Mohawk 
Township  and  several  at  diflFerent  points  immediately  south  of  the 
river  throughout  the  length  of  the  county. 

The  topography  is  rolling  to  somewhat  hilly,  extensive  rock  fault- 
ing having  in  some  cases  made  the  surface  uneven  and  resulted  in 
considerable  range  of  elevation.  Surface  drainage  is  well  established 
and  the  loose,  porous  nature  of  the  underlying  formation  usually 
provides  ample  underdrainage. 

This  type  is  a  residual  soil  derived  from  the  Utica  and  Hudson 
River  shales,  and  not  enough  glacial  material  was  left  to  influence 
materially  the  characteristics  of  the  soil.  The  black  shales  weather 
rapidly,  as  is  seen  in  exposed  cuts,  where  a  layer  of  considerable 
thickness  of  well-developed  soil  material  is  often  formed  from  virgin 
rock  in  one  or  two  seasons.  A  high  lime  content  doubtless  aids  in  this 
rapid  slaking.  The  influence  of  the  calcareous  rock  in  this  soil  is 
indicated  by  its  uniformly  dark  color  and  perfect  granulation.  Some 
areas  of  the  Palatine  silt  loam  are  so  shallow  that  they  are  seriously 
affected  by  drought,  but  where  the  soil  and  subsoil  are  more  than 
2  feet  deep — even  less  during  a  fairly  wet  season — ^it  is  the  best  com 
soil  in  the  county.  One  hundred  bushels  of  corn  is  not  an  unusual 
yield.  The  dark  color  of  the  soil  makes  the  type  warm  earlier  in  the 
spring  than  other  types,  and  very  likely  keeps  the  soil  temperature 
higher  throughout  the  growing  season,  a  factor  that  may  well 
account  for  its  special  value  as  a  com  soiL  Grasses  do  well  and 
clover  gives  heavy  yields.  Alfalfa  can  be  grown  successfully.  Oats 
yield  fairly  well,  but  this  is  not  a  favorite  crop  for  this  soil,  as  it 
grows  too  much  straw.     Potatoes  yield  well. 

The  type  is  mostly  included  as  parts  of  successful  dairy  farms,  and 
the  methods  of  cultivation  in  vogue  are  those  used  on  the  surround- 
ing soils.  In  most  cases  they  are  up  to  date  and  progressive.  Deep 
plowing  is  the  rule,  and  as  it  is  usually  considered  the  best  land  on 
a  farm  careful  attention  is  given  to  its  tillage.  Little  commercial 
fertilizer  is  used  and  it  requires  less  manure  than  associated  ty^s. 

Buildings  and  fences  are  mostly  in  good  repair  and  the  farms  con- 
taining a  liberal  proportion  of  this  soil  are  usually  in  good  condition. 
While  there  are  limited  areas  too  shallow  to  be  of  high  value  at 
present,  they  could  nearly  all  be  deepened  and  improved  by  deep 
plowing  to  loosen  the  surface  and  expose  the  rock  to  weathering. 
Clovers  and  some  other  plants  will  also  assist  in  the  process,  as  may 
be  seen  by  the  investigation  of  deep  cuts,  where  various  root  systems 
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are  seen  in  the  rock  crevices  several  feet  below  the  surface, 
of  the  type  is  valued  at  $60  to  $80  an  acre. 

The  following  table  shows  the  average  results  of  mechanical  analy 
ses  of  fine-earth  samples  of  soil  and  subsoil  of  the  Palatine  silt  loam 

Mechanical  analyses  of  Palatine  silt  loam. 


Number. 

Deflcription. 

Fine 
gr&yel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
Band. 

Very  fine 
sand. 

sut. 

Clay. 

19541,19543 

Sou 

Percent 

0.9 

.4 

Percent 
4.2 
6.8 

Percent. 
2.8 
4.4 

Percent. 
8.2 
10.1 

Percent. 
4.8 
6.0 

Percent 
81.8 
48.8 

Percent 
17.0 

19542,195^ 

SubuoU 

26.4 

The  following  samples  contained  more  than  one-half  of  1  per  cent  of  calcium  carbonate 
(CaCOt)  :  No.  541,  2.62  per  cent;  No.  19542,  2.30  per  cent;  No.  10544,  1.04  per  cent 

NELLIS    LOAM. 

The  Nellis  loam  is  a  reddish-brown,  loose,  friable  silty  loam  to  a 
depth  varying  from  6  to  12  inches,  and  rests  directly  upon  a  hard 
gray  limestone.  In  small  areas  the  soil  covering  is  so  thin  that  the 
rock  is  exposed  here  and  there  at  the  surface,  and  occasionally  such 
rock  exposures  were  large  enough  to  be  shown  and  in  such  cases  they 
were  mapped  as  Rough  stony  land. 

With  the  exception  of  a  very  few  small  areas  just  above  the  river 
bed  on  the  north  side,  most  of  the  areas  are  too  small  to  show  in  the 
map.  A  long,  narrow  strip  extends  from  Palatine  Bridge  west  be- 
yond Nelliston  and  a  small  area  at  the  same  level  is  found  west  of 
Palatine  Church.  A  broader  area  is  developed  at  Yosts,  on  the  up- 
land northwest  of  "  The  Noses." 

The  topography  is  usually  flat  and  level,  conforming  to  the  surface 
of  the  underlying  formation,  but  often  there  is  a  sharp  drop  or  per- 
pendicular ledge  of  rock  separating  two  levels.  Owing  to  the  shal- 
lowness of  the  soil  and  the  nearness  of  the  underlying  rocks  to  the 
surface,  it  is  a  droughty  type  and  crops  usually  suffer  from  lack  of 
moisture. 

The  type  is  purely  residual  in  origin,  being  derived  from  the  hard 
limestones  of  Lower  Silurian  age.  Occasionally,  however,  there  are 
local  areas  where  there  is  a  small  quantity  of  glacial  material  mixed 
with  the  type,  and  in  such  cases  the  soil  is  lighter  colored,  somewhat 
deeper,  and  crops  are  less  liable  to  be  affected  by  drought.  That  this 
soil  is  still  in  process  of  formation,  though  very  slowly,  is  shown  by 
the  rounded,  weathered  edges  of  fissures  in  the  exposed  rock  and  by 
its  pitted  surface. 

The  type  is  not  considered  a  valuable  one  for  general  farming  pur- 
poses, but  when  the  soil  is  not  too  shallow  it  produces  a  fair  pastur- 
age of  Canada  bluegrass  and  white  clover.    There  are  sometimes  very 
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small  patches  where  the  underlying  rocks  are  2  feet  or  so  below  the 
surface,  and  where  such  is  the  case  grass,  corn,  oats,  and  general 
farm  crops  do  fairly  well.  The  type  is  devoted  almost  entirely  to 
pasturage. 

The  following  table  shows  the  average  texture  of  the  surface  soil 
of  Nellis  loam,  as  determined  by  mechanical  analyses,  the  subsoil 
being  bed  rock: 

Mechanical  analyses  of  Nellis  loam. 


Number. 

D«ecriptIon. 

Fine 
gravel. 

Coarse 
saud. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

sut. 

Clay. 

19537,19639 

Soil 

Percent. 
1.0 

Percent. 
4.5 

Per  cent. 
8.8 

Percent 
10.2 

Per  cent, 
16.2 

Percent. 
48.8 

Percent. 
15.€ 

MOHAWK   LOAM. 


The  Mohawk  loam  to  a  depth  of  10  inches  is  a  brown  to  brownish- 
gray  loam,  below  which  to  a  depth  of  about  36  inches  the  subsoil 
consists  of  a  heavy  brown  loam  which  sometimes  becomes  heavy 
enough  in  the  lower  few  inches  to  resemble  a  clay  loam.  Both  soil 
and  subsoil  contain  some  glacial  stones  and  gravel,  and  there  are  a 
few  on  the  surface,  though  seldom  enough  to  interfere  with  culti- 
vation. 

This  type  is  found  in  small  areas  on  both  sides  of  the  river,  seldom 
above  the  800- foot  contour.  It  usually  has  a  hilly  topography,  many 
of  the  hills  being  parallel  ridges  with  the  Mohawk  loam  on  the  crests 
and  other  types  along  the  lower  slopes  and  intervening  depressions. 
In  the  northern  part  of  the  county  there  are  two  areas  which  are 
comparatively  level,  and  here  the  soil  is  often  too  wet  for  best  results. 
With  the  exception  of  these  the  type  is  not  in  need  of  artificial 
drainage. 

The  Mohawk  loam  is  derived  from  the  weathering  of  glacial  debris 
which  was  reworked  to  some  extent  at  the  melting  ice  front  by  com- 
paratively rapid  currents.  This  resulted  in  sorting  out  and  carrying 
away  much  of  the  silt  that  would  have  made  it  Mohawk  silt  loam. 
This  same  glacial  material  where  unassorted  weathers  into  the  latter 
type. 

In  general  the  Mohawk  loam  is  adapted  to  general  farming  crops 
and  to  dairying.  Corn  gives  a  good  yield  and  IJ  tons  of  hay  are 
often  cut  from  an  acre.  Alfalfa  can  be  grown  on  carefully  prepared 
land.  Oats  yield  30  to  35  bushels  per  acre.  A  few  small  but  thrifty 
apple  orchards  were  seen.  Potatoes  yield  about  150  bushels  per  acre. 
The  type  is  closely  associated  with  the  Mohawk  clay  loam,  and  the 
methods  of  cultivation  followed  are  the  same  on  the  two  types. 
Dairying  is  the  chief  industry,  and  the  manure  is  nearly  all  used  to 
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advantage.  The  plowing  is  fairly  deep,  and  the  tillage  is  usually 
thorough.  In  some  places  commercial  fertilizers  are  being  used. 
Buildings  and  fences  are  kept  in  good  repair,  and  the  land  as  a  rule 
is  in  good  condition. 

Most  of  the  type  is  convenient  to  the  railroad  and  is  traversed  by 
comj>aratively  good  roads.  The  value  of  farm  land  varies  with  the 
condition  of  the  individual  farm,  but  $45  or  $50  is  probably  a  fair 
estimate  of  its  average  selling  price. 

The  following  table  shows  the  texture  of  the  fine  earth  of  soil  and 
subsoil  of  Mohawk  loam,  as  determined  by  mechanical  analyses: 

Mechanical  analyses  of  Mohawk  loam. 


Number. 

Description. 

Pine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

Silt. 

Clay. 

19619,  19623 

Soil 

PfrcenL 
6.7 
1.8 

Percent 
5.3 
7.2 

Per  cent 
4.7 
7.9 

PercaU. 
21.0 
15.7 

Percent. 
18.3 
12.8 

Percent 
84.0 
30.9 

Percent 
16.1 

19600,19024 

SnhAoil 

24.6 

MOHAWK   CLAY   LOAM. 


The  Mohawk  clay  loam,  to  an  average  depth  of  9  inches,  is  usu- 
ally a  rather  heavy  silty  clay  loam  having  a  dark-brown  or  grayish- 
brown  color.  Sometimes,  however,  there  is  enough  fine  sand  to 
make  it  a  sandy  silt  loam.  The  subsoil  is  slightly  lighter  colored, 
but  has  the  usual  texture  of  the  surface  soil  to  a  depth  of  24  or  30 
inches,  below  which  it  becomes  heavier  and  often  darker  colored. 
The  latter  feature  usually  occurs  where  the  type  directly  overlies  the 
soft  black  Utica  and  Hudson  River  shales. 

This  soil  is  of  glacial  origin.  Strewn  upon  the  surface  and  dis- 
seminated through  both  soil  and  subsoil  are  varying  quantities  of 
subangular  and  rounded  fragments  of  quartz,  granite,  and  gneiss, 
with  some  sandstone  and  occasionally  gray  limestone.  These  stones, 
which  vary  in  size  from  small  fragments  to  huge  bowlders,  are  sel- 
dom numerous  enough  to  interfere  seriously  with  cultivation.  There 
are  some  instances,  however,  where  the  removal  of  the  larger  stones 
was  necessary  before  the  land  could  be  broken,  and  such  fields  are 
inclosed  by  stone  fences.  A  few  soft,  blacjc,  calcareous  shale  frag- 
ments are  found  near  outcrops  and  in  the  soil  overlying  that  rock, 
but  these  weather  rapidly  and  do  not  accumulate  in  large  quantities. 

Underlying  the  type  in  many  places  at  from  3  to  10  feet  is  a  heavy, 
plastic,  massive  blue  clay,  sometimes  nearly  100  feet  deep,  known 
as  bowlder  clay.  It  is  occasionally  quite  free  from  stones,  but  usu- 
ally contains  from  1  to  10  per  cent  of  rounded  stones  of  all  sizes, 
which  often  show  glacial  scratches.  Most  of  them  are  hard  blue 
limestone,  foreign  to  this  territory.    A  few  of  them  are  found  in  the 
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immediate  subsoil.  The  greater  part  of  the  type,  however,  overlies 
bed  rock  at  from  3  to  6  feet. 

The  Mohawk  clay  loam  is  the  main  type  of  the  western-central 
part  of  the  county.  It  occupies  the  broad  slope  south  of  the  river 
to  an  average  distance  of  about  5  miles,  where  at  about  the  800-foot 
contour  it  forms  an  irregular,  disconnected  boundary  with  the  Mo- 
hawk silt  loam.  North  of  the  river  it  is  also  the  main  type,  but  is 
less  regular  in  development  and  occupies  a  smaller  proportion  of  the 
territory. 

In  topography  the  type  varies  from  rolling  to  hilly,  and  much  of 
it  consists  of  a  series  of  parallel  ridges  varying  greatly  in  width  and 
length.  These  ridges  are  due  to  the  erosional  influences  of  the  ice 
sheet  during  the  Glacial  period,  and  are  composed  largely  of  a  rock 
core  of  shales.  The  veneering  of  glacial  material  varies  in  depth 
from  a  few  inches  at  the  crest  of  the  ridges  to  several  feet  in  the 
depressions  between  them. 

Owing  to  the  usual  rolling  surface  features,  the  surface  drainage 
is  good.  The  uniformly  heavy  subsoil,  however,  is  not  favorable  to 
good  natural  subdrainage,  and  over  most  of  the  type  moisture  con- 
ditions would  be  greatly  improved  by  artificial  drainage.  The  crests 
of  the  hills,  where  the  soil  is  naturally  thin  and  somewhat  mixed 
with  shale,  are  about  the  only  locations  where  the  drainage  condi- 
tions are  naturally  adequate. 

The  Mohawk  clay  loam  is  derived  from  the  weathering  of  glacial 
debris  deposited  as  an  uneven  mantle  over  the  underlying  rocks. 

It  is  believed  that  the  material  was  reworked  to  some  extent  by  the 
outflowing  currents  from  the  melting  ice,  but  not  under  a  body  of 
water.  The  dark-colored  calcareous  shales  of  the  Utica  and  Hudson 
River  formations  to  the  westward  have  entered  largely  into  the  com- 
position of  this  glacial  material,  and  fragments  of  these  rocks  are 
found  in  the  soil.  It  is  these  dark-colored  shales,  together  with 
their  calcareous  nature,  which  have  given  the  soil  its  dark  color. 

The  conditions  found  upon  this  soil  are  especially  favorable  for 
the  dairy  industry,  and  most  of  it  is  devoted  to  that  purpose.  It  is 
an  excellent  grass  soil,  and  clovers  almost  always  thrive.  Timothy 
is  not  always  of  the  best  quality,  but  it  yields  well.  Mixed  clover  and 
timothy  meadows  often  produce  IJ  to  2  tons  the  first  year,  after  which 
the  yield  gradually  decreases  until  at  the  end  of  about  four  or  five 
years  the  field  needs  to  be  reseeded.  This  soil  produces  excellent 
yields  of  fodder  for  ensilage,  and  when  native  corn  is  planted  a 
yield  of  60  to  80  bushels  is  sometimes  obtained.  Judging  from  the 
experiments  which  have  been  tried  with  alfalfa,  it  is  believed  that 
that  crop  can  be  grown  successfully.  It  is  not  particularly  an  oat 
soil,  but  fair  yields  of  that  crop  may  be  produced.  Buckwheat  is 
seldom  sown,  except  as  a  secondary  or  catch  crop,  to  recover  the  use 
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of  poorly  drained  fields  after  a  wet  spring  has  destroyed  the  Com. 
A  few  tomatoes  have  been  grown  on  the  type,  and  in  the  vicinity 
of  Fort  Plain  cucumbers  have  succeeded.  Cabbage  can  be  grown. 
Wheat  was  at  one  time  produced  extensively,  but  its  production  is 
now  practically  abandoned  in  the  region.  Some  hops  are  still  raised 
in  the  western  part  of  the  area,  and  they  yield  well.  The  soil  is  not 
well  adapted  to  potatoes  and  root  crops. 

The  farmers  who  live  upon  this  type  are  usually  progressive. 
The  stable  manure  is  carefully  saved  and  applied,  and  on  many  farms 
a  manure  spreader  is  used.  'Deep  plowing,  careful  cultivation,  and 
crop  rotation  are  usually  practiced  and  commercial  fertilizer  is  not 
generally  used.  Meadows  are  sometimes  allowed  to  stand  three  or 
four  years,  then  plowed  for  com  (occasionally  two  years )^  sown  to 
oats,  and  reseeded.  A  liberal  proportion  of  clover  should  .be  seeded  in 
all  grass  land,  seeding  especially  where  the  fields  are  well  drained. 
Most  of  this  type  is  in  good  condition  and  yields  profitable  returns. 
The  farm  buildings  are  good  and  fences  well  cared  for. 

The  value  of  land  varies  with  its  location  and  condition  and  the 
character  of  the  buildings.  Farms  may  be  bought  for  $30  an  acre, 
while  others  in  better  condition  and  near  the  railroad  are  sometimes 
valued  at  more  than  $75.  A  fair  average  for  the  type  seems  to  be 
about  $45  an  acre. 

The  following  table  shows  the  texture  of  soil  and  subsoil  of  repre- 
sentative samples  of  Mohawk  clay  loam,  as  determined  by  mechanical 
analyses : 

Mechanical  analyses  of  Mohawk  clay  loam. 


Number. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

Silt 

Clay. 

19&81.19e8S.196%. 
19SS2,19684,19586. 

Soil 

Percent 

0.8 

.7 

Percent 
2.9 
2.8 

Percent. 
2.6 
2.9 

Percent, 
9.1 
10.0 

Percent. 

9.4 

10.0 

Percent, 
49.0 
42.9 

Percent. 
29.9 

SubeoU 

80.9 

MOHAWK    SILT    LOAM. 

The  soil  of  the  Mohawk  silt  loam  to  a  depth  of  8  inches  is  a  light- 
brown  silt  loam,  below  which  to  a  depth  of  about  36  inches  the  sub- 
soil is  a  heavy  silt  loam  which  passes  gradually  into  a  clay  loam  and 
is  often  slightly  mottled  with  yellow,  brown,  and  gray  in  the  lower 
depths.  This  type  lies  between  the  Mohawk  clay  loam  and  the  Volusia 
silt  loam  in  texture,  and  it  grades  into  one  or  the  other  along  its 
margins. 

Scattered  upon  the  surface  and  disseminated  throughout  the  soil 
and  subsoil  are  found  a  good  many  rounded  and  subangular  glacial 
rocks.    These  are  seldom  in  sufficient  numbers  to  prevent  cultivation, 
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though  in  places  they  do  interfere  seriously  with  tillage.    Such  ^reiis 
were  indicated  upon  the  map  by  symbols. 

This  type  of  soil  is  confined  to  the  region  south  of  the  Mohawk 
River  and  occurs  mainly  as  an  irregular  broken  strip  from  2  to  4 
miles  wide  lying  on  the  valley  slope  between  the  Mohawk  clay  loam 
and  the  Volusia  silt  loam.  It  extends  the  entire  length  of  the  county 
from  east  to  west.  Northeast  of  Amsterdam  there  are  small  spots 
of  soil — too  small  to  be  shown  in  the  map — ^which  bear  some  resem- 
blance to  this  type. 

The  topography  is  rolling  to  hilly,  and  sometimes  the  surface  is 
made  up  of  a  series  of  parallel  ridges.  In  general  it  has  good  sur- 
face drainage,  but  owing  to  the  clayey  nature  of  the  subsoil  there  is 
a  large  proportion  of  tiie  type  greatly  in  need  of  artificial  under- 
drainage.  The  compact  clayey  nature  of  the  subsoil  causes  it  to  retain 
too  much  water  during  a  wet  time,  while  during  a  dry  season  the 
water  which  should  have  been  carried  off  earlier  by  subdrainage  finds 
its  way  too  rapidly  to  the  surface  and  by  excessive  evaporation  causes 
deep  sun-cracks  which  aid  in  baking  and  drying  the  soil. 

The  Mohawk  silt  loam  is  derived  from  the  weathering  of  the  thin 
glacial  till  deposited  as  a  mantle  over  the  rock  formation  of  the 
region.  It  was  slightly  reworked  by  outflowing  currents  from  melting 
ice  and  differs  very  little  from  the  Mohawk  clay  loam  in  mode  of 
formation,  but  is  generally  not  as  deep  and  i^  seldom  or  never  under- 
lain by  bowlder  clay.  The  lighter  color  and  slightly  lower  productive 
capacity  are  due  to  the  absence  of  material  derived  from  the  black 
calcareous  shale  which  influences  the  darker  typ^.  Light-colored 
shales  and  sandstones  characterize  the  lighter  phase,  but  where 
typically  developed  the  soil  is  composed  very  largely  of  foreign 
material. 

Dairy  farming  is  the  leading  industry  upon  the  type.  Clover  and 
timothy  give  a  good  yield,  mixed  meadows  of  these  crops  returning 
from  li  to  2  tons  per  acre.  Alfalfa  requires  careful  treatment  to 
secure  a  good  stand,  but  can  be  grown  on  parts  of  the  type  if  properly 
handled.  Oats  yield  30  to  50  bushels.  Fodder  com  does  well  and 
native  corn  yields  50  to  .60  bushels.  Buckwheat  is  grown  to  some 
extent  and  yields  30  to  40  bushels  per  acre ;  it  is  an  excellent  crop  for 
the  type,  as  the  extensive  root  system  loosens  the  compact  soil  and  aids 
in  fitting  it  for  the  next  crop.  Hops  are  produced  successfully  in 
the  western  part  of  the  county,  the  soil  giving  a  fair  yield  of  very 
good  quality.  Wheat  was  formerly  a  successful  crop.  On  a  limited 
area  of  the  lighter  textured  phase  potatoes  can  be  grown  if  under- 
drainage  is  well  established  and  the  soil  well  supplied  with  organic 
matter  either  by  stable  or  green  manuring.  Buckwheat  is  of  great 
value  in  preparing  the  50x1  for  potatoes.    The  soil  is  better  for  apples 
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than  the  Mohawk  clay  loam,  though  not  considered  a  first-class 
apple  soil. 

As  a  rule  the  Mohawk  silt  loam  is  fairly  well  farmed  and  the 
rotation  of  crops  is  practiced.  Farm  manures  are  made  use  of  in 
most  instances,  though  on  some  farms  they  are  allowed  to  go  to 
waste.  Green  manuring,  which  would  be  an  excellent  practice  on 
this  soil,  is  seldom  resorted  to.  A  few  farmers  plow  deep,  but  many 
of  them  turn  only  6  or  7  inches,  and  some  even  less.  Where  shallow 
plowing  is  now  practiced  the  depth  should  be  increased  about  an  inch 
at  each  plowing  until  at  least  10  inches  of  the  soil  is  turned.  The 
usual  crop  rotation  is  corn,  oats,  then  grass  three  to  five  years.  A 
little  commercial  fertilizer  is  used  on  corn  and  less  on  oats.  It  is  often 
found  beneficial,  but  can  not  take  the  place  of  manure.  Both  stable 
and  green  manure  are  strongly  urged  for  the  improvement  of  this  soil. 

Most  of  the  type  is  in  good  condition.  Buildings  and  fences  are 
in  good  repair  and  the  farmers  are  generally  prosperous.  It  has 
the  disadvantage  of  being  farther  from  market  than  the  Mohawk 
clay  loam,  though  most  of  the  area  is  within  a  convenient  distance 
from  the  railroad  for  marketing  dairy  products.  It  is  not  naturally 
as  strong  a  soil  as  the  darker  type,  but  is  adapted  to  a  somewhat 
greater  variety  of  crops.  The  average  value  of  the  land  is  placed 
at  $85  to  $40  an  acre.  There  are  individual  farms  valued  much 
higher  than  this  and  others  that  can  be  secured  at  a  much  lower 
figure,  the  valuation  depending  largely  upon  the  improvements  and 
state  of  cultivation. 

The  following  table  shows  the  texture  of  soil  and  subsoil  of  repre- 
sentative samples  of  Mohawk  silt  loam,  as  determined  by  mechanical 
analyses: 

Mechanical  analyses  of  Mohawk  sUi  loam^ 


Number. 

Description. 

Pine 
grayel. 

Coaiae 
sand. 

Medlmn 
sand. 

Fine 
sand. 

Very  fine 
sand. 

Silt 

Clay. 

19527.19629 

Soil 

Percent. 
1.0 
1.4 

Pereeni. 
8.1 
4.8 

Percenl 
2.2 
8.7 

Percent 
7.6 
11.4 

Percent. 
8.6 
10.6 

Percent. 
53.8' 
40.6 

Percent. 
24.6 

19528.19580 

Subfloil 

^7.5 

VOLUSIA    SILT   LOAM. 


The  Volusia  silt  loam  consists  of  6  to  8  inches  of  a  yellowish-brown 
or  pale-yellow  silt  loam,  underlain  to  depths  ranging  from  1  to  3 
feet  by  a  subsoil  of  yellowish  compact  silt  loam.  The  subsoil  rests 
directly  upon  the  bed  rocks,  and  where  the  depth  of  the  soil  mantle 
is  as' great  as  3  feet  the  lower  depths  of  the  subsoil  are  often  mot- 
tled with  yellowish,  brown,  and  gray  colors.  Scattered  upon  the 
surface  and  disseminated  through  both  soil  and  subsoil  are  found 
from  20  to  50  per  cent  of  sandstone  and  shale  fragments,  ranging  in 

Digitized  by  VjOOQIC 


180  FIELD  OPERATIONS  OF  THE  BUREAU   OF  SOILS,  1908. 

size  from  small  chips  to  pieces  1  foot  ii^  diameter.  Occasionally  a 
few  rounded  stones  and  gravel  of  glacial  origin  are  found  through- 
out the  type.  There  are  also  numerous  outcrops  of  the  underlying 
sandstones  and  shales.  In  places  the  road  bed  is  solid  rock  showing 
well-defined  glacial  scratches.  Except  for  the  interference  of  stone 
the  soil  is  easily  tilled.  Where  loose  stones  are  so  numerous  that 
they  seriously  interfere  with  cultivation  the  condition  is  indicated 
on  the  map  by  symbol. 

Areas  of  this  soil  type  are  found  only  in  the  southern  portion  of 
the  county  and  at  altitudes  seldom  less  than  1,000  feet  A  few  small 
isolated  areas  occupy  the  tops  of  the  higher  hills  toward  the  west. 
The  surface  features  are  hilly,  the  soil  usually  occurring  on  the  crests 
of  hills  whose  lower  slopes  give  rise  to  other  types.  It  also  occurs  as 
distinct,  nearly  level  ercJsion  terraces,  sometimes  in  series,  on  the  sides 
of  hills.  The  topography  affords  good  surface  drainage,  but  as  a 
whole  the  soil  is  springy  and  wet,  so  that  it  is  considered  a  late  soil. 
Crops  suffer  from  an  excess  of  moisture  during  abnormally  wet  sea- 
sons, and  the  entire  area  of  the  type  would  be  greatly  improved  by 
thorough  underdrainage. 

The  Volusia  silt  loam  is  largely  a  residual  soil  derived  from  the 
weathering  of  the  underlying  rock  formations,  whose  surface  layers 
were  shattered  by  the  passage  of  the  ice  sheet  over  them  and  the 
fragments  in  many  cases  were  pushed  along  a  short  distance,  but 
there  is  a  slight  admixture  of  foreign  glacial  material,  as  is  shown  by 
the  presence  of  the  few  scattering  glacial  gravels  and  bowlders.  The 
relatively  high  sand  content  in  spots  is  due  to  the  direct  influence  of  a 
coarse-grained  shaly  sandstone,  which  underlies  much  of  the  type  and 
of  which  fragments  are  sometimes  seen  in  large  quantities  in  stone 
fences  and  in  the  fields. 

Locally  the  Volusia  silt  loam  is  called  "  yellow  loam  "  and  it  is  gen- 
erally regarded  as  a  rather  poor  soil.  Golden-rod  and  daisies  are 
common  in  pastures  and  in  the  fence  comers  of  cultivated  fields. 
Owing  to  the  distance  from  markets  this  soil  is  better  suited  to  stock 
raising,  combined  with  some  grain  crops,  than  to  the  production  of 
general  farm  crops.  Springs  are  common  in  the  pastures,  so  that 
cattle  and  sheep  can  be  grazed  with  very  little  expense.  Stock  rais- 
ing would  have  an  important  effect  upon  the  region,  as  it  would 
require  the  feeding  of  all  fodder,  hay,  and  other  roughage  upon  the 
farms  and  the  return  of  nearly  all  their  fertilizing  value  to  the  land 
in  the  form  of  manure.  This  would  greatly  increase  the  producing 
capacity  of  the  farms  for  all  crops  and  make  possible  the  profitable 
growing  of  grain,  potatoes,  and  other  crops  in  connection  with  the 
live-stock  industry.  Many  steep  and  stony  areas,  some  of  which  are 
too  shallow  or  hilly  and  others  too  stony  to  cultivate,  it  would  be 
better  to  reforest  with  trees  most  valuable  for  lumber,  fence  posts,  etc. 
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At  present  timothy  hay  is  the  most  important  crop.  It  is  baled 
and  hauled  to  the  nearest  railroad  or  canal  point  for  shipment. 
Many  of  the  mowing  lands  have  been  allowed  to  stand  so  long  that 
they  have  run  but,  and  while  some  fields  yield  1  ton  to  th§  acre,  the 
average  is  much  lower.  Very  little  clover  is  grown.  Some  dairying 
is  carried  on  and  the  milk  made  into  cheese  or  delivered  at  skimming 
stations  and  only  the  cream  marketed.  The  skim  milk  is  used  for 
hogs  and  young  stock  or  made  into  sizing  curd.  A  few  beef  cattle, 
usually  of  indifferent  breeding,  are  raised,  and  there  is  an  occasional 
small  flock  of  sheep.  Buckwheat  is  an  important  crop  and  yields 
25  to  35  bushels  per  acre.  It  is  well  adapted  to  the  soil  and  the  yields 
compare  fatorably  with  those  on  other  soils  in  the  county.  The  pro- 
duction of  oats  is  considerable,  the  yields  ranging  from  20  to  30 
bushels.  Hops  give  light  yields,  but  are  of  good  quality.  A  little 
com  is  grown,  but  both  climate  and  soil  are  unfavorable  for  the  best 
results.  Potatoes  are  grown  only  for  home  consumption,  and  75 
bushels  is  considered  a  large  yield. 

The  agricultural  methods  on  Volusia  silt  loam  are  the  poorest  in 
the  county.  The  common  practice  of  renting  the  land  to  careless 
tenants  and  then  selling  off  practically  all  of  the  hay  and  straw 
instead  of  keeping  stock  and  feeding  these  products  on  the  farm  has 
resulted  in  reducing  the  yields  so  low  that  it  is  often  unprofitable  to 
farm  the  land  at  all.  Mowing  lands  are  allowed  to  stand  until  the 
growth  is  too  light  to  cut,  and  then  the  depleted  soil  is  plowed  only 
4  or  5  inches  deep,  without  even  spreading  on  it  the  manure  which 
has  stood  behind  the  bams  for  an  indefinite  period.  Buckwheat  or 
com  is  grown  one  year,  and  then  oats  and  grass  are  sown.  An 
occasional  farm  is  securing  good  results  with  more  careful  tillage, 
rotation  of  crops,  and  better  care  of  manure.  But  it  is  a  noticeable 
fact  that  on  this  type  of  soil,  which  is  in  greatest  need  of  careful 
handling  and  conservation  of  the  manure,  there  is  less  attention  given 
to  tillage  and  more  manure  piles  are  seen  going  to  waste  than  in  any 
other  part  of  the  area.  Commercial  fertilizers  are  used  to  stimulate 
the  land,  but  their  effect  is  short  lived  and  often  partially  destroyed 
because  of  poor  drainage  and  lack  of  cultivation. 

It  is  not  naturally  as  strong  a  soil  as  many  others  in  the  county. 
More  stock  is  needed  to  use  the  farm  products  at  home.  This  will 
increase  the  amount  of  manure,  which  should  be  spread  as  thin  as 
convenient,  so  as  to  cover  a  large  area  and  distribute  its  influence  over 
the  farm.  Frequent  light  applications  are  better  for  the  soil  than 
heavier  applications  at  greater  intervals.  It  should  be  spread  while 
fresh  and  not  allowed  to  accumulate  in  piles  where  it  will  either  bum 
out  or  leach  away.  A  liberal  dressing  of  manure  upon  sod  should 
be  plowed  under  deep  as  soon  as  possible  after  spreading  so  that  it 
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will  rot  to  form  humus  in  the  soil.    Deep  tillage  is  then  necessary 
to  incorporate  it  thoroughly  with  the  soil. 

Buckwheat  is  an  excellent  crop  to  precede  potatoes,  and  if  the 
ground  for  this  has  been  liberally  manured  and  plowed  under  deep  in 
the  fall,  it  should  produce  a  good  yield  of  potatoes  the  next  year. 
Cover  crops,  like  vetch,  soy  beans,  and  rye,  sown  in  the  fall  are  ex- 
cellent to  plow  under  the  next  spring.  Rotation  of  crops  is  impor- 
tant. Any  convenient  system  adapted  to  the  desires  of  the  individual 
farmer  may  be  practiced  so  long  as  one  crop  does  not  succeed  itself 
too  soon.  Mowing  lands  may  be  left  in  sod  two  or  three  years  if  the 
soil  is  in  good  condition  and  a  light  top  dressing  of  fine  manure 
applied  after  the  second  crop  is  cut,  but  until  the  landfe  have  been 
brought  up  to  a  good  state  of  productivity  they  should  not  be  left 
more  than  one  or  two  years  without  reseeding.  The  second  cutting 
is  often  of  more  value  to  turn  under  for  green  manure  than  for  pas- 
ture or  hay,  especially  if  it  contains  much  clover.  Soiling  crops 
should  be  introduced  to  give  fresh  feed  for  stock  during  late  summer 
and  to  avoid  the  necessity  of  pasturing  the  fields  too  closely.  The 
soil  is  supposed  by  many  to  be  exhausted  of  its  native  fertility,  but  its 
present  condition  is  due  to  poor  management  rather  than  to  actual 
depletion  of  mineral  plant  food. 

Buildings  and  fences  are  in  a  tumble*down  condition,  many  build- 
ings being  unused  and  beyond  repair.  Numerous  fields  are  allowed 
to  grow  up  to  weeds  and  brush.  In  some  of  the  abandoned  fields  hay 
is  still  cut  in  patches  where  there  is  growth  enough  to  warrant  the 
trouble. 

Land  prices  rim  the  lowest  of  any  in  the  county  for  soils  adapted  to 
cultivation.  Farms  can  be  bought  for  $10  or  $15  an  acre,  but  few 
are  changing  hands.  There  are  probably  farms  that  can  be  secured 
for  $7  or  $8  an  acre,  and  some  might  bring  $30  or  $35  an  acre.  The 
average  value  is  estimated  at  $15. 

The  following  table  shows  the  texture  of  soil  and  subsoil  of  fine- 
earth  samples  of  Volusia  silt  loam,  as  determined  by  mechanical 
analyses : 

Mechanical  analyses  of  Volusia  silt  loam. 


Number. 

Description. 

Fine 
gr&vel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
ftatid. 

Very  fine 
sand. 

Silt. 

Clay. 

19547, 19549 

Soil 

Percent 
1.6 
1.0 

Percent 
4.4 
4.7 

Percent 
2.6 
8.2 

Percent 

9.7 

10.1 

Percent 
11.8 
9.4 

Percent 
54.0 
64.4 

Percent 
16.2 

19648,19660 

Subsoil 

16.8 

DUNKIttK   GBAVELLT   LOAM. 


The  prevailing  characteristic  of  the  Dunkirk  gravelly  loam  is  its 
high  gravel  content.    This  varies  from  10  to  65  or  70  per  cent.    The 
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fine  earth  portion  of  the  mass  to  a  depth  of  6  or  8  inches  varies  from  a 
sand  to  a  mellow  loam,  the  color  of  which  is  usually  brownish  or 
grayish.  The  subsoil  to  a  depth  of  3  feet  or  more  is  usually  similar 
in  texture  to  the  soil,  but  the  color  is  a  little  lighter.  Coarse  gravels 
and  cross-bedded  sands,  however,  may  be  encountered  at  any  depth 
below  1  foot.  There  are  occasionally  enough  large,  rounded,  water- 
.wom  stones  on  the  surface  and  in  the  soil  to  interfere  seriously  with 
cultivation,  but  most  of  the  type  is  readily  tilled  because  of  its  loose 
texture.  A  bed  of  gravel  near  Yosts  included  in  this  type  is  so  loose 
and  droughty  that  it  does  not  support  enough  vegetation  to  warrant 
cultivation.  All  along  the  river  the  underlying  gravel  is  eittensively 
used  for  road  material  and  railroad  ballast,  and  just  at  present  there 
are  several  large  sifting  plants  where  the  various  grades  of  sand  and 
gravel  are  separated  for  use  in  concrete  work  on  the  barge  canal. 

The  type  is  cimfined  to  the  larger  stream  valleys,  and  especially 
that  of  the  Mohawk  Kiver,  where  it  occurs  principally  as  a  strip  less 
than  one-third  of  a  mile  in  width  and  adjoins  the  Genesee  fine  sandy 
loam  throughout  the  length  of  the  county  on  both  sides  of  the  river. 
The  surface,  with  few  exceptions,  is  level  or  nearly  so,  but  the  loose, 
porous  nature  of  the  underlying  gravel  provides  ample  and  some- 
times excessive  drainage. 

The  material  of  Dunkirk  gravelly  loam  is  glacial  debris  reworked 
by  rapid  currents  and  deposited  as  marginal  drift  or  alluvial  aprons 
where  the  streams  entered  larger  bodies  of  water. 

Where  the  more  loamy  and  deeper  soil  is  of  sufficient  water-hold- 
ing capacity  to  protect  it  from  excessive  droughty  it  is  an  excellent 
soil  for  general  fanning.  Such  is  the  case  in  the  vicinity  of  St. 
Johnsville,  Fort  Plain^  Stone  Ridge,  and  on  some  other  river  benches, 
and  in  most  of  the  upland  areas.  CJorn  yields  75  bushels  per  acre, 
oats  30  or  40  bushels^  timothy  and  clover  hay  1^  tons,  and  other  gen- 
eral crops  do  well.  It  returns  a  good  yield  of  hops.  Where  the  soil 
is  especially  shallow,  coarse  textured,  and  droughty,  the  land  is  used 
only  for  pasture.    An  area  of  this  kind  occurs  near  Yosts. 

The  portion  of  this  soil  under  cultivation  is  well  farmed ;  plowing 
is  fairly  deep  and  tillage  thorough,  and  though  a  little  commercial 
fertilizer  is  used,  stable  manure  is  depended  upon  as  the  chief  source 
of  fertility.  The  increased  use  of  the  latter  can  not  be  too  strongly 
urged,  especially  upon  loose,  coarse-textured  fields  where  its  decay  to 
make  humus  also  greatly  increases  the  water-holding  capacity  of  the 
soil. 

The  value  varies  from  a  few  dollars  an  acre  for  the  coarse-textured 
droughty  areas  to  $75  for  some  of  the  better  farming  lands. 

A  mechanical  analysis  was  not  made  on  account  of  the  extremely 
variable  texture  of  the  soil,  which  makes  it  impossible  to  secure  a 
representative  sample. 
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DUNKIRK  COABSE  SAND. 


The  Dunkirk  coarse  sand  is  a  loose,  friable,  yellowish  or  brownish 
sand  with  a' depth  of  3  feet  or  more.  The  sand  is  of  all  grades,  from 
very  fine  to  coarse,  and  occasionally  tJtiere  is  present  a  small  quantity 
of  rounded  gravel.  The  surface  10  inches  is  slightly  more  loamy  and 
darker  colored  than  the  material  below,  owing  to  the  incorporation 
of  organic  matter  by  tillage.  In  cuts  this  material  is  seen  to  extend 
to  a  depth  of  5  feet,  and  it  is  probable  that  as  a  rule  it  is  much  deeper 
than  this.  It  usually  rests  upon  a  heavy  stratified  chocolate  clay,  but 
often  there  are  thin  strata  of  gravel  above  the  clay.  It  is  an  easy 
type  to  cultivate  and  it  is  almost  entirely  under  the  plow. 

The  largest  area  of  the  type  occurs  west  of  Fonda  and  extends 
westward,  thence  to  within  1  mile  of  Yosts.  Another  area  is  found 
at  Tribes  Hill  and  a  very  small  area  at  Port  Jackson.  The  surface 
features  are  level,  and  owing  to  the  loose,  open  nature  of  the  soil  and 
subsoil  the  drainage  is  excellent. 

The  Dunkirk  coarse  sand  owes  its  origin  to  reworked  glacial  debris 
deposited  in  lacustrine  expansions  of  the  river  when  its  waters  were 
held  above  the  present  level  by  glacial  or  postglacial  dams.  It  was 
afterwards  exposed  to  weathering  by  the  receding  of  the  water,  and 
has  been  modified  through  the  ages  to  its  present  condition. 

Land  of  this  type  of  soil  is  peculiarly  adapted  to  the  growing  of 
truck  crops,  early  potatoes,  onions,  berries,  and  other  crops  demand- 
ing earliness  in  spring  and  thorough  drainage,  but  it  is  not  a  good 
soil  for  producing  such  crops  as  are  required  on  a  dairy  farm.  Clover 
and  grasses  do  not  thrive,  and  corn  and  oats  return  light  yields. 
Onions,  berries,  and  general  gardening  are  the  present  special  inter- 
ests, though  only  on  a  small  scale  and  in  connection  with  general 
farming.  Ccmimercial  fertilizer  is  used  and  stable  manure  is  cared 
for  and  used  to  the  best  advantage.  More  of  such  manure  is  needed 
to  add  humus  to  the  soil  and  to  aid  in  making  it  more  retentive  of 
moisture.  Buildings  and  fences  are  in  excellent  repair  and  the  farms 
have  an  appearance  of  prosperity.  This  is  due  in  a  large  measure 
to  its  location  with  respect  to  markets.  It  has  an  estimated  value 
of  $50  or  $60  an  acre,  though  few  farms  are  for  sale  at  this  price. 

The  following  table  shows  the  texture  of  soil  and  subsoil  of  repre- 
sentative samples  of  Dunkirk  coarse  sand,  as  determined  by  mechan- 
ical analyses: 

Mechanical  analyses  of  Dunkirk  coarse  sand. 


Number. 

Description. 

Pine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Pine 
sand. 

Very  fine 
sand. 

Silt 

GUy. 

19497,19499 

Soil 

Percent 
4.7 
4.8 

Percent 
88.2 
85.7 

Percent 
18.5 
21.6 

Percent. 
14.2 
16.8 

Percent 
5.0 
8.5 

Percent 
18.6 
11.9 

Percent 
6.6 

19498,19500 

Subsoil 

6.9 
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DUNKIRK   SANDY   LOAM. 

The  Dunkirk  sandy  loam  consists  of  10  inches  of  brown  sandy 
loam,  underlain  to  depths  varying  from  2  to  3  feet  by  gray  or  yel- 
lowish-brown material  of  about  the  same  texture  as  the  surface  soil. 
Thin  strata  of  cross-bedded  sand  are  often  found  in  the  subsoil  and 
stratified  cH^underlies  much  of  the  type  at  depths  varying  from  2  to 
10  feet  A^w  rounded  stones  are  found,  but  they  are  seldom  numer- 
ous enough  to  affect  cultivation.  Owing  to  the  sandy  nature  of  the 
soil  it  is  an  easy  and  agreeable  one  to  plow  and  cultivate. 

The  largest  area  of  the  type  is  found  iix  the  northwest  corner  of  the 
county,  in  the  vicinity  of  East  Canada  Creek.  Another  large  area 
occurs  on  the  eastern  slope  of  the  Garoga  Creek  Valley,  and  there  are 
several  other  detached  areas  east  of  that  place.  East  of  "  The  Noses  " 
escarpment  there  are  several  small  areas  on  both  sides  of  the  river, 
but  the  only  large  one  occupies  the  east  slope  of  the  Cayadutta 
Valley,  extending  northwest  from  Fonda  to  the  county  line. 

Irregular  slopes  and  small  conical  hills  form  the  greater  part  of  the 
areas  of  this  soil,  though  there  are  areas,  like  the  East  Canada  Creek 
delta,  which  are  rolling  to  level.  Drainage  is  often  excessive,  though 
there  are  shallow  areas  overlying  clay  or  rock  that  carry  an  excess  of 
water  in  wet  seasons. 

The  Dunkirk  sandy  loam  owes  its  origin  to  reworked  glacial  debris 
deposited  in  lacustrine  expansions  of  large  glacial  streams  when  the 
waters  were  held  above  the  present  stream  levels  by  glacial  dams. 

Fair  yields  of  hay  and  com  can  be  raised  with  careful  management, 
but  the  soil  is  not  well  adapted  to  these  crops.  The  average  yield 
of  hay  is  less  than  1  ton  per  acre,  and  50  bushels  of  com  is  considered 
a  good  yield.  Oats  yield  25  bushels  per  acre.  General  farming  is 
not  as  successful  upOn  this  soil  as  upon  some  others  in  the  county. 
The  soil,  however,  is  a  good  type  for  potatoes,  of  which  it  should 
yield  100  to  150  bushels  with  reasonable  care,  and  their  quality 
should  be  high.  Root  crops,  gardening  and  truck  crops,  and  small 
fruits  and  berries  can  be  grown  successively.  Some  stock,  however, 
should  be  kept  on  every  farm.  Cover  crops  and  green  manures, 
particularly  legumes,  are  of  great  value  to  soils  of  this  character.  In 
all  farm  operations  the  aim  should  be  to  return  to  the  soil  all  possible 
organic  matter.  Considerable  commercial  fertilizer  is  used,  and  the 
crops  respond  readily  to  its  use.  It  is  believed,  however,  that  greater 
benefits  would  follow  if  this  were  used  in  connection  with  green  and 
stable  manures. 

Where  this  type  of  soU  prevails  the  region  is  not  settled  as  thickly 
as  in  other  places  and  the  condition  of  buildings  and  fences,  as  well 
as  the  general  appearance  of  farms,  indicates  a  lack  of  prosperity. 
Land  located  conveniently  to  markets  and  shipping  points  can  be 
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secured  for  $15  or  $20  an  dcre,  but  the  average  valuaticxi  of  land  of 
this  character  should  be  about  $25  an  acre. 

The  following  table  shows  the  texture  of  soil  and  subsoil  of  a  fine- 
earth  sample  of  Dunkirk  sandy  loam,  as  determined  by  mechanical 
analyses : 

Mechanical  analyses  of  Dunkirk  sandy  loafn.  mm 


Number. 

Desortption. 

FIn« 
gravel. 

Coaifle 
sand. 

Mediani 
sand. 

Fine 
■and. 

Very  toe 
sand. 

Silt 

Clay. 

19501'    

Soil 

Percent 
2.7 
8.6 

Percent 
16.8 
12.'4 

Percent 
10.2 
6.6 

Percent 
26.0 
28.8 

Per  cent 
18.4 
11.4 

Per  cent 
28.8 
86.9 

Percent. 
9  1 

19502 

SubsoU 

7  0 

DUNKIRK    CLAY. 


The  surface  soil  of  the  Dunkirk  clay  is  a  light-brown  loamy  clay 
varying  in  depth  from  4  to  12  inches,  but  with  an  average  depth  of 
about  7  inches.  In  places  it  has  a  slight  chocolate  color,  and  in 
poorly  drained  depressions  it  is  of  a  dark-brown  color.  The  subsoil 
to  a  depth  of  36  inches  or  more  consists  of  a  reddish-brown  or  choco- 
late-colored heavy  plastic  clay  occasionally  showing  thin-bedded 
stratification.  Stones,  gravel,  and  coarse  sand  are  very  seldom  found. 
The  soil  is  very  compact  and  sun-cracks  readily.  Owing  to  its  com- 
pact nature  and  its  tendency  to  bake  upon  drying  it  is  a  very  difficult 
soil  to  till  and  must  be  carefully  handled,  for  if  plowed  either  too  wet 
or  too  dry  it  may  be  so  packed  and  clodded  that  several  seasons  are 
required  to  restore  good  tilth. 

The  Dunkirk  clay  is  found  in  small  areas  in  all  parts  of  the 
county  except  in  the  region  of  Charleston.  Its  usual  topography  is 
level  to  gently  rolling.  Sometimes,  hpwever,  it  occupies  slight,  well- 
drained  depressions.  It  is  also  sometimes  found  as  the  remnants  of 
a  series  of  terraces  on  the  slope  of  a  hill  and  not  infrequently  it 
extends  from  a  higher  terrace  up  over  the  crest  of  the  hill.  The 
surface  drainage  of  the  soil  is  usually  good.  Subdrainage,  how- 
ever, is  almost  lacking  because  of  the  impervious  nature  of  the  sub- 
soil. Tile  drainage  is  necessary  in  order  to  secure  the  best  results. 
Tiling  the  land  would  not  only  remove  the  excess  moisture  but  would 
improve  the  texture  of  the  soil,  and  thus  in  dry  seasons  crops  would 
be  less  likely  to  suffer  so  much  from  drought.  The  loamy  character 
is  also  increased  and  the  structure  improved  by  cultivation  and  the 
incorporation  of  organic  matter. 

This  soil  owes  its  origin  to  reworked  glacial  debris  deposited  in 
the  deep,  quiet  water  of  lakes,  which  tvere  held  at  various  high  levels 
by  glacial  ice  dams. 
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Timothy  hay,  the  crop  to  which  this  soil  is  best  adapted,  yields 
from  H  to  2  tons  per  acre.  Clover  does  not  do  especially  well,  but 
is  of  great  value  in  improving  the  texture  of  the  soil  when  a  good 
stand  can  be  secured.  The  soil  is  not  naturally  well  adapted  to  com, 
but  an  attempt  is  made  to  grow  the  crop  because  of  the  demands  of 
the  dairy  interests.  Where  well  tiled,  well  manured,  and  thoroughly 
tilled  it  can  be  made  to  produce  from  60  to  60  bushels  of  com  per  acre. 
Oats  will  yield  about  30  bushels  per  acre.  Some  buckwheat  is 
grown,  of  which  the  average  yield  is  about  25  bushels  per  acre.  This 
crop  is  of  considerable  value  in  improving  the  mechanical  condition 
of  the  soil.  The  soil  is  not  adapted  to  potatoes,  root  crops,  and 
fruits,  being  too  stiff  and  refractory. 

Jn  general  the  agricultural  methods  followed  upon  this  type  are 
good.  But  little  commercial  fertilizer  is  used  and  stable  manure  is 
employed  extensively.  The  soil  is  strong  and  productive,  but  because 
of  its  heavy  texture  and  compact  structure,  which  make  tillage  diffi- 
cult and  exaggerate  both  wet  and  dry  conditions,  it  is  not  adapted  to 
a  wide  variety  of  crops.  This  defect,  however,  can  be  remedied  by 
underdrainage^  deeper  plowing,  and  the  liberal  use  of  manure  and 
other  coarse  organic  material.  The  plowing  should  be  deep  in  order 
to  secure  a  deep  loose  surface.  Where  shallow  plowing  has  been 
practiced  the  depth  should  be  increased  about  1  inch  each  time,  until 
10  inches  is  reached,  and  even  a  greater  depth  of  soil  will  not  be 
injurious.  A  fair  estimate  of  the  average  value  of  land  of  this  tjrpe 
is  about  $25  or  $80  an  acre. 

The  following  table  shows  the  texture  of  soil  and  subsoil  of  fine- 
earth  samples  of  Dunkirk  clay,  as  determined  by  mechanical  analyses : 

Mechanical  analyses  of  Dunkirk  clay. 


Number. 

Deocriptioii. 

Fine 
grfcvel. 

Coarse 
sand. 

Medlnm 
sand. 

fine 
Mind. 

Very  fine 
tttnd. 

•snt. 

Clay. 

19iO5,l%07 

Soil 

PercatL 

0.8 

.1 

Percent 
4.2 
122 

Percent 
2.8 
10 

Per  cent 
7.9 
6.7 

Percent 
6.6 
6.1 

Percent 
87.8 
29.6 

Percent 
41.6 

19606,  IffJOS 

StxbflOil 

M.9 

The  following  sample  contained  more  than  one-half  of  1  per  cent  of  calcium  carbonate 
(CaCO,)  :  No.  19508,  2.68  per  cent. 


OUNKIBK   FINE  SANDT  LOAM. 

The  soil  of  the  Dunkirk  fine  sandy  loam  is  a  brown  or  grayish- 
brown  fine  sandy  loam  10  inches  deep.  The  texture  of  the  soil,  how- 
ever, sometimes  varies  from  a  silty  loam  to  a  sandy  clay  loam.  The 
subsoil  is  usually  a  fine  sandy  loam  or  heavy  sandy  loam  of  brownish- 
gray  color  to  a  depth  of  3  feet  or  more.  There  is  likewise  considerable 
variation  in  the  texture  and  color  of  the  subsoil  material.  Parts  of 
the  type  are  underlain  at  some  depth  by  a  brown,  gray,  or  chocolate- 
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colored  clay.  Where  the  subdrainage  is  poorly  established  the  lower 
part  of  the  3-foot  section  is  often  mottled  yellowish  and  drab  or  gray. 
Where  the  type  is  immediately  underlain  by  the  black  shales  of  the 
Utica  and  Hudson  River  formations  the  black  color  of  these  shales 
modifies  the  color  of  the  subsoil.  Very  often  lenses  of  fine  sand  and 
clay  are  found  at  different  depths  in  the  subsoil.  The  type  is  easily 
tilled.  Waterworn  stones,  ranging  in  size  from  small  particles  to  6 
or  8  inches  in  diameter,  are  usually  present  on  the  surface  and 
throughout  the  soil  and  sometimes  in  the  subsoil,  but  seldom  is  the 
quantity  of  these  sufficient  to  impede  cultivation. 

Areas  of  Dunkirk  fine  sandy  loam  occur  only  in  the  eastern  part 
of  the  county.  The  main  body  begins  at  the  escarpment  north  of 
"  The  Noses  "  and  extends  eastward.  It  is  also  found  south  of  the 
river  in  the  vicinity  of  Auriesville  and  Amsterdam,  and  there  is  a 
small  area  at  the  extreme  eastern  end  of  the  county. 

The  surface  features  of  the  type  vary  from  level  to  rolling.  Sur- 
face drainage  is  adequate  over  most  of  the  typ^.  Where  the  subsoil 
is  open  to  a  good  depth  there  is  also  good  natural  underdrainage, 
but  in  places  where  a  heavy  subsoil  is  found  at  shallow  depths  arti- 
ficial drainage  is  necessary.  Three  miles  north  of  Amsterdam  is  an 
area  where  an  unusually  level  topography  and  heavy  impervious 
subsoil  combine  to  make  artificial  drainage  desirable.  Over  most  of 
the  soil,  however,  favorable  moisture  conditions  are  easily  main- 
tained throughout  the  growing  season. 

Dunkirk  fine  sandy  loam  owes  its  origin  to  reworked  glacial  debris  • 
which  was  deposited  in  temporary  shallow  glacial  lakes.    The  spots 
of  heavy  clay  subsoil  represent  depositions  in  quiet  water,  while  the 
coarser  materials  represent  the  work  of  shifting  currents  during  more 
active  periods. 

The  Dunkirk  fine  sandy  loam  is  adapted  to  the  general  farm  crops 
of  the  region.  Hay  yields  from  1  ton  to  1^  tons  per  acre,  oats  30  to 
50  bushels,  and  com  50  to  70  bushels.  Potatoes  can  be  grown  suc- 
cessfully on  the  lighter  phase  of  the  soil  and  cabbage  and  other 
heavy  truck  crops  do  well.  It  is  the  best  apple  soil  in  the  county, 
but  care  should  be  taken  to  insure  good  underdrainage  before  setting 
out  orchards  on  the  more  level  areas. 

The  region-  6ccupied  by  this  type  of  soil  is  in  a  prosperous  condi- 
tion. The  farms  are  convenient  to  markets  and  are  generally  in  a 
good  state  of  cultivation.  Deep  plowing  and  thorough  cultivation 
are  practiced  and  the  importance  of  crop  rotation  is  recognized. 
Some  commercial  fertilizers  are  used,  but  stable  manure  is  depended 
on  as  the  chief  means  of  maintaining  fertility.  Buildings  and  fences 
are  in  good  repair.  Farm  values  range  from  $30  an  acre  in  the 
northeast  to  $60  or  $75  for  some  of  the  better  farms  farther  west. 


Digitized  by 


Google 


son.  SURVEY  OF  MONTGOMERY  COUNTY,  NEW  YORK. 


189 


The  following  table  shows  the  texture  of  representative  samples 
of  soil  and  subsoil  of  Dunkirk  fine  sandy  loam,  as  determined  by 
mechanical  analyses. 

Mechanical  analyses  of  Dunkirk  fine  sandy  loam. 
[Fine  earth.] 


Number. 

Description. 

Fine 
gravel. 

Coarw 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
isand. 

Silt. 

Clay. 

1»485, 19487 

19486.19488 

Soil 

PereenL 
L8 
2.7 

PercenL 
10.6 
8.8 

PercenL 

7.1 
6.9 

PercenL 
20.3 
18.6 

PereenL 
14.9 
18.7 

PereenL 
38.9 
18.8 

PereenL 
11.'3 

SubBoU 

10.9 

DUNKIRK   LOAM. 


The  Dunkirk  loam  consists  of  8  inches  of  light-brown  silty  loam, 
underlain  to  a  depth  of  36  inches  by  a  lighter  colored  material 
similar  in  texture  to  the  soil.  Spmetimes,  however,  the  lower  .depths 
of  the  subsoil  become  drab  or  yellowish  brown  in  color.  A  few 
stones  are  usually  found  on  the  surface  and  through  the  soil  mass  to  a 
depth  of  3  feet.    This  soil  is  quite  loose  and  friable  and  easily  tilled. 

Important  areas  of  the  type  occur  in  the  vicinity  of  Amsterdam, 
and  other  smaller  areas  are  associated  with  the  Dunkirk  fine  sandy 
loam  on  both  sides  of  the  river  east  of  "  The  Noses  "  escarpment. 
The  areas  consist  of  rolling  lands  with  an  occasional  sharp  slope. 
Drainage  is  usually  well  established  and  artificial  drainage  would  be 
beneficial  only  where  the  soil  overlies  a  heavy  subsoil  or  in  small  local 
depressions. 

The  Dunkirk  loam  and  Dunkirk  fine  sandy  loam  are  so  closely 
associated  in  every  way  that  only  by  careful  examination  of  the  tex- 
ture can  they  be  distinguished.    The  origin  of  both  types  is  the  same. 

Hay,  oats,  and  com  return  good  yields  and  in  general  the  soil  is 
adapted  to  the  general  farm  crops  of  the  region.  Dairying  is  the 
chief  interest.  The  methods  and  conditions  are  similar  to  those  upon 
the  Dunkirk  fine  sandy  loam.  The  average  value  of  the  type  is  about 
$35  an  acre. 

The  following  table  shows  the  te3d;ure  of  fine-earth  samples  of  soil 
and  subsoil  of  Dunkirk  loam,  as  determined  by  mechanical  analyses : 

Mechanical  analyses  of  Dunkirk  loam. 


Nomber. 

Deacriptlon. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

1 
Fine     (Very  fine       ati* 
sand.    !     said.         ^"^ 

1 

Clay. 

19498,19486 

19494,19496 

Soil 

Bubeoll 

PercenL 
0.8 
2.2 

PercenL 
2.2 
7.1 

Percent. 
1.6 
6.4 

Percent. 
12.2 
19.9 

Percent. 
20.2 
13.4 

PercenL 
89.9 
86.9 

PercenL 
28.6 
18.6 
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CI«T1>K  LOAM. 

The  soil  of  the  Clyde  loam  varies  in  texture  from  a  heavy  sandy 
loam  to  silty  loam,  is  nearly  black  in  color,  and  ranges  in  oepth  from 
12  to  18  inches.  This  material  is  underlain  to  a  depth  of  3  feet  or 
more  by  a  stiff,  plastic,  impervious  blue  or  gray  clay  loam,  often  mot- 
tled with  brown  or  yellow. 

Areas  of  this  type  of  soil  are  found  in  all  parts  of  the  county. 
They  are  flat  or  depressed  and  poorly  drained.  There  is  no  natural 
underdrainage  and  the  surface  is  in  places  under  water  throughout 
the  wet  season  of  the  year,  except  where  artificial  underdrainage  has 
been  provided. 

The  surface  soil  is  the  partially  wep,thered  product  of  an  accumula- 
tion of  glacial,  alluvial,  and  colluvial  material,  often  increased  by 
organic  matter  from  the  decay  of  vegetation.  The  dark  color  is  due 
to  partly  decayed  organic  matter  under  wet  conditions.  The  subsoil 
is  lacustrine  in  origin,  and  represents  the  finer  particles  of  the  glacial 
debris  depasited  in  glacial  lakes. 

Most  areas  of  the  type  are  undrained  and  are  included  in  pastures. 
A  few  of  the  larger  areas  have  been  drained  by  surface  ditches  and 
made  to  produce  fair  yields  of  corn,  oats,  and  hay.  If  thoroughly 
tile  drained  the  yields  of  these  crops  could  be  greatly  increased  in 
both  wet  and  dry  seasons.  AVhere  the  surface  soil  is  more  than  1 
foot  deep  it  is  of  sufficient  value  to  warrant  thorough  tile  drainage, 
which  would  fit  it  for  the  production  of  most  of  the  general  farm 
crops  of  the  region  and  make  it  compare  favorably  in  value  with  ihe 
associated  soils.  At  present  it  ranges  in  price  from  $5  to  $14  an  acre, 
with  an  occasional  area  which  has  been  artificially  drained  valued 
at  $30  or  more. 

The  following  table  shows  the  teicture  of  a  fine^^arth  sample  of 
soil  and  subsoil  of  Clyde  loam,  as  determined  by  mechanical  analyses : 

Mechanieal  analyses  of  Clyde  loam. 


Number. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

Silt. 

CUy. 

19479 

Sotl 

0.2 
.0 

PeroenL 
8.9 
1.7 

PercenL 
6.9 
2.8 

PtrcmU 
26.1 
9.8 

PtremiL 
16.6 
9.2 

89.0 
46.7 

PercmL 
10.1 

19480 

SubBoU 

80.9 

CLYDE  CLAY  LOAM. 


The  soil  of  Clyde  clay  loam  varies  in  texture  from  a  heavy  sandy 
loam  to  a  clay,  and  ranges  in  depth  from  2  to  6  inches.  It  is  high  in 
organic  matter  and  is  usually  dark  colored.  The  subsoil  to  a  depth 
of  36  inch^  or  more  is  composed  of  a  bluish  clay  loam.    Where  the 
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subsoil  has  had  some  chance  to  weather  it  is  sometimes  slightly  mot- 
tled with  Light-brown  and  yellowish  spots.  The  type  is  difficult  to 
till  even  when  drained,  and  must  be  worked  at  just  the  right  time 
to  prevent  the  soil  running  together. 

The  Clyde  clay  loam  is  found  in  poorly  drained  depressions  in 
all  parts  of  the  county.  Its  surface  is  flat  or  slightly  lower  than 
surroimding  areas.  The  soil  is  the  partially  weathered  product  of 
an  accumulation  of  glacial,  alluvial,  and  coUuvial  material,  to  which 
is  added  the  accumulated  organic  matter  resulting  from  decaying 
vegetation.  .The  subsoil  is  lacustrine  in  origin  and  represents  the 
finer  particles  of  the  glacial  debris  deposited  in  glacial  l^kes.  The 
land  is  usually  wet  and  unsuited  to  cultivation.  When  drained, 
however,  it  is  a  fair  grass  and  small-grain  soil,  though  too  heavy 
for  com  or  vegetables.  Buckwheat  is  of  great  value  to  the  soil  in  im- 
proving its  structure,  and  the  straw  should  be  plowed  under,  together 
with  all  other  boarse  material  available.  It  usually  affords  good 
pasturage,  and  most  of  the  type  is  best  adapted  to  this  purpose. 
Alone  its  value  is  very  low,  but  for  pasturage  in  association  with 
other  types  it  is  very  conveniently  used,  and  such  areas,  unless  of 
considerable  extent,  do  not  materially  influence  the  selling  price  of  a 
farm. 

The  following  table  shows  the  texture  of  soil  and  subsoil  of  a  fine- 
earth  Sample  of  Clyde  clay  loam,  as  determined  by  mechanical 
analyses: 

Mechanical  andlysea  of  Clyde  clay  loam. 


Kmnber. 

DeBcription. 

Pine 
gravel. 

Ooane 
wn<t 

Medium 
iand. 

Pine 
■and. 

Very  fine 
aand. 

Silt. 

Clay. 

1940 

aoil 

Percent 
•.2 

.2 

Percent 
6.6 

1.6 

Percent. 
8.8 
2.8 

Percent. 
12.08 
9.6 

Percent 
6.6 
8.6 

Percent 
47.6 
42.8 

Percent 
28.6 

194M 

Subioil 

86.6 

The  type  Muck  consists  of  an  accumulation  of  dark-brown  or 
black  decayed  organic  matter  intimately  mixed  with  fine  particles 
of  soil  washed  from  higher  lying  areas.  It  ranges  in  depth  from 
1  foot  to  3  feet  or  more,  but  the  usual  depth  is  about  18  to  24  inches. 
The  subsoil  to  a  depth  of  several  feet  consists  of  a  blue  or  a  mottled 
gray  and  yellow,  plastic,  impervious  clay  or  sandy  clay,  in  many 
respects  identical  with  the  subsoil  found. under  some  of  the  Clyde 
soils. 

Muck  is  found  in  all  parts  of  the  county  in  depressions  where  sur- 
face drainage  is  inadequate  to  remove  the  water  at  any  season  of  the 
year  and  the  subsoil  so  impervious  as  to  form  a  basin  where  water 
can  collect.    Some  ferns,  mouses,  water  grasses,  and  certain  varieties 
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of  trees  thrive  in  such  places  and  their  dead  parts  mingle  with  the 
soil  and  partly  decay  to  form  the  black,  spongy,  organic  mass.  So 
long  as  it  remains  wet  there  is  a  continual  addition  from  year  to  year, 
but  when  drained  and  allowed  to  dry  out  the  volume  greatly  decreases 
by  the  loss  of  moisture  and  by  the  rapid  oxidation  of  the  organic 
matter.  A  few  of  the  larger  areas  if  thoroughly  drained  and  put 
imder  cultivation  would  produce  excellent  celery,  onions,  potatoes, 
cabbage,  and  root  crops.  With  a  few  exceptions,  however,  the  areas 
are  too  small  to  warrant  reclamation.  Muck  areas  are  mostly  wooded 
or  included  in  pastures  and  should  remain  so.  Some  areas  could  be 
partially  drained  with  profit  to  insure  the  better  growth  of  pasture 
grasses.  Very  little,  if  any,  of  it  is  under  cultivation  and  its  value  is 
very  low.  Few  areas  are  large  enough  to  atfect  the  value  of  the  farm 
in  which  they  are  included. 

GENKHBE  FINE   SANDY   LOAM. 

The  Genesee  fine  sandy  loam  consists  of  a  loose,  friable  dark-brown 
fine  sandy  loam  with  a  depth  of  3  feet  or  more.  The  surface  10 
inches  of  the  material  is  somewhat  more  loamy  than  that  immediately 
below,  owing  to  additions  of  manure  and  the  effects  of  cultivation. 
Adjacent  to  the  banks  of  the  streams  the  type  in  small  areas  is  some- 
times somewhat  more  sandy  than  is  typical,  owing  to  depositions  left 
during  overflows.  Farther  away  from  the  stream  banks  in  slight 
depressions  or  old  sloughs  the  type  sometimes  approaches  a  clay  loam 
in  texture. 

The  largest  areas  of  the  Genesee  fine  sandy  loam  occur  as  bottoms 
along  the  Mohawk  River.  Smaller  areas  of  less  typical  material 
border  the  Garoga,  Otsquaga,  Canajoharie,  Flat,  and  Schoharie 
creeks.  Some  of  these  bottom  areas,  notably  along  the  Schoharie 
Cre^k,  have  been  long  free  from  overflow  and  are  much  lighter  in 
color,  occasionally  a  dark  yellow  or  very  light  brown.  In  places 
along  these  smaller  streams  the  areas  are  narrow  and  badly  cut  by 
erosion,  and  the  soil  is  shallower  than  usual.  Such  eroded  areas  are 
sometimes  stony  and  gravelly. 

Though  usually  flat,  the  Genesee  fine  sandy  loam  is  well  drained 
and  the  moisture  conditions  are  for  the  most  part  favorable  for  crops 
throughout  the  growing  season.  The  type  is  derived  from  the 
weathering  of  alluvial  deposits  laid  down  at  times  of  overflow. 
There  are  a  few  areas  which  have  not  been  covered  with  water  for 
many  years,  but  the  greater  part  is  subjected  to  annual  inundation. 
Higher  lying  places  are  only  reached  by  an  occasional  flood.  Each 
flood  leaves  a  thin  deposit  upon  the  surface  and  adds  to  the  organic 
content  of  the  soiL 


Digitized  by 


Google 


SOIL  SURVEY  OF  MONTGOMERY  COUNTY,  NEW  YORK. 


193 


The  soil  is  naturally  a  productive  one  and  its  fertility  is  maintained 
by  the  periodical  additions  of  organic  matter  from  overflow.  It  is 
an  excellent  corn  soil  and  used  largely  for  that  crop.  Yields  of  100 
bushels  are  common.  The  annual  overflows  prevent  the  use  of  fall- 
sown  crops  on  much  of  the  type,  but  grass  makes  an  early  start  and 
good  yields  of  hay  are  secured.  Oats  often  yield  50  to  60  bushels 
and  seldom  prove  a  failure.  Buckwheat  is  occasionally  grown,  but 
is  not  needed  as  a  soil  renovator  and  its  use  is  seldom  advisable,  except 
as  a  catch  crop  in  case  of  a  late  flood.  Potatoes  are  not  produced  ex- 
tensively, but  with  proper  care  should  yield  150  to  200  bushels  per 
acre.  Cabbage,  tomatoes,  and  garden  truck  can  be  made  profitable 
crops  near  the  larger  towns  and  shipping  points.  The  smaller  areas 
in  upland  valleys  have  similar  adaptations  where  large  enough  and 
so  situated  as  to  be  easily  accessible,  but  many  of  them  arc  so  small 
and  irregular  in  shape  that  they  are  adapted  only  to  pasturage. 

Some  of  the  best-managed  farms  in  the  county  are  situated  partly 
upon  this  type  and  in  general  the  cultural  methods  are  good.  Deep 
plowing  and  thorough  cultivation  are  the  rule.  Crops  are  rotated 
and  the  mowing  lands  seldom  left  long  enough  to  deteriorate.  The 
type  is  mostly  under  cultivation — even  small  islands  in  the  center  of 
the  river — ^and  fields  are  rarely  left  in  permanent  pasture.  Very 
little  commercial  fertilizer  is  used.  Some  stable  manure  is  spread 
upon  the  fields  in  the  spring,  or,  if  spread  in  the  fall,  plowed  under 
before  the  water  rises.  Fall  cover  crops  are  of  value  in  that  they 
hold  sediment  from  the  overflow  water,  thus  adding  to  the  organic 
content  of  the  soil. 

Few  farms  are  located  entirely  upon  the  Genesee  fine  sandy- loam, 
but  most  of  it  is  included  in  farms  occupying  mainly  the  adjacent 
slopes,  which  are  often  steep  and  best  suited  to  pasturage.  It  is 
recognized  throughout  the  county  as  one  of  the  strongest  soil  types. 

Many  areas  of  Grenesee  fine  sandy  loam  are  valued  at  more  than 
$100  an  acre,  though  the  average  should  probably  be  placed  a  little 
below  that  figure.  The  value  of  upland  valley  areas  varies  from  $25 
to  $50  an  acre,  according  to  the  location,  extent,  and  improvements. 

The  following  table  shows  the  texture  of  soil  and  subsoil  of  a 
repr^entative  sample  of  (xenesee  fine  sandy  loam  as  determined  by 
mechanical  analyses: 


Mechanical  analyses  of  Qenesee  fine  sandy  loam 

. 

Namber. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

^l 

Very  fine 
sand. 

Silt 

Clay. 

19615  18517 

Soil 

Percent 

0.9 

.1 

Percent 

4.8 

.8 

Percent 

4.0 

.8 

Percent 
26.7 
28.7 

Per  cent. 
18.8 
80.7 

Percent 
84.4 
28.2 

Percent 
U.O 

19616,19618 

SubBOil 

10.1 

72352^—10 13 
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BOUGH  BTONY  LAND. 

Rough  stony  land  includes  areas  not  adapted  to  cultivation  or  any 
farming  utility  other  than  pasture.  It  includes  steep,  rocky  hillsides, 
rocky  slopes,  stony  bottoms,  ba^-e  rock  surfaces,  and  other  areas  upon 
which  it  is  impossible  to  plow  and  plant  crops.  There  are  small 
patches  included  in  the  type  which  could  be  cultivated,  but  they  are 
limited  in  extent  and  surrounded  by  nonarable  land  and  could  not  be 
shown  in  the  map.  Most  of  the  Rough  stony  land  occurs  as  the  bluffs 
and  steeper  slopes  along  the  river,  on  the  west  side  of  Schoharie 
Creek,  and  the  gorges  of  smaller  streams.  Some  of  it  furnishes  a 
little  pasturage,  but  the  type  is  of  very  low  agricultural  value,  and  in 
the  sale  of  farms  it  is  not  rated  with  the  arable  land.  Some  of  it  is 
wooded,  however,  and  the  value  of  such  areas  depends  entirely  upon 
the  quality  and  quantity  of  the  growth. 

SUMMARY. 

Montgomery  County  is  situated  in  the  heart  of  the  Mohawk  Valley, 
in  the  eastern-central  part  of  New  York  State,-  and  doubtless  repre- 
sents better  than  any  other  one  coimty  the  soil  and  agricultural  con- 
ditions of  this  region.  The  Mohawk  River  crosses  it  from  west  to 
east,  and  the  easy  grade  of  its  valley  bottom  has  been  taken  advantage 
of  in  the  construction  of  two  great  transportation  systems,  the  Erie 
Canal  and  the  New  York  Central  Railroad,  which  reach  across  the 
State. 

The  topography  is,  in  general,  very  rolling  to  hilly,  but  with  many 
local  level  areas  of  considerable  extent.  A  series  of  ridges  of  remark- 
able imiformity  in  shape  and  position  is  most  briefly  described  by 
the  term  "  corrugated  "  applied  to  the  section  occupied  by  them.  It 
is  most  pronounced  south  of  Canajoharie  and  around  Charleston 
Four  Comers,  but  is  noticeable  to  some  extent  throughout  the  county. 

The  drainage  waters  all  enter  the  Mohawk  River  either  directly  or 
through  tributary  streams  and  are  carried  by  it  to  the  Hucbon, 
through  which  they  reach  the  Atlantic  Ocean. 

The  climate  is  typical  of  a  large  part  of  central  New  York.  The 
summers  are  normally  mild,  with  an  occasional  one  ranarkable  for 
excessive  heat  or  abnormally  cold  nights.  There  are  usually  from 
one  to  three  months  of  severe  winter  weather. 

The  first  white  settlement  was  made  early  in  the  eighteenth  cen- 
tury. The  early  agriculture  was  very  crude.  As  greater  areas  were 
cleared  and  transportation  facilities  increased,  the  coimty  became 
an  important  grain  region  for  a  short  time.  Dairying  was  one  of 
the  early  interests  and  has  come  to  be  the  most  important;  industry. 
A  large  production  of  hay,  grain,  and  other  crops,  however,  serves 
to  balance  the  agriculture  and  relieve  it  from  the  danger  of  over- 
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specialization.  In  1900  a  net  return  of  $1,688^96  was  realized 
upon  a  total  investment  of  nearly  $13,000^000  in  land  and  equipments, 
or  in  rough  numbers  $700  per  farm  with  an  average  investment  of 
$5,400. 

In  general,  the  agricultural  conditions  in  the  coimty  are  pro- 
gressive. Crop  rotaticm  is  practiced,  manure  is  carefully  used,  and 
deep  plowing  and  thorough  tillage  prevail.  The  slack  methods  and 
lack  of  intelligent  management  in  some  sections  and  on  individual 
farms  in  all  sections  lowers  the  average  returns,  but,  on  the  other 
hand,  the  success  of  individual  farms  in  those  regions  generally 
considered  poor  is  ample  evidence  of  the  possibilities  of  the  county. 

The  farm  lands  range  in  value  from  $7  to  $100  an  acre,  with  an 
average  of  about  $25  for  the  county,  not  including  improvements. 

All  stages  of  glacial-soil  formation  are  represented  in  the  county. 
The  Palatine  and  Nellis  soils  are  residual  from  the  imderlying  for- 
mations, very  slightly  influenced  by  glacial  material.  The  Volusia 
silt  loam  is  the  feebly  glaciated  product  of  the  underlying  rock. 
The  Mohawk  soils  are  glacial  till,  containing  varying  amounts  of 
transported  material  from  rocks  found  within  the  county.  The  Dun- 
kirk and  Clyde  soils  are  derived  from  glacial  outwash  material  depos- 
ited in  former  temporary  bodies  of  water. 

The  Palatine  fine  sandy  loam  is  very  limited  in  extent,  but  is  well 
adlEtpted  to  alfalfa,  com,  and  general  farm  crops. 

The  Palatine  silt  loam  is  one  of  the  best  com  sbils  in  the  area 
where  not  so  shallow  as  to  be  droughty.  It  is  also  excellent  for 
alfalfa  and  clover. 

The  Nellis  loam  is  thin  and  droughty,  but  supports  a  remarkable 
pasture  considering  its  shallow  depth.  The  deeper  phase  when  more 
than  2  feet  deep  is  a  fair  general  farming  soil. 

The  Mohawk  loam  is  mostly  used  for  dairying  but  is  a  good 
general  farming  soil. 

The  Mohawk  clay  loam  is  an  excellent  dairy  soil  and  is  mostly 
devoted  to  that  interest.  Com  yields  50  to  75  bushels,  hay  1^  to  2 
tons,  oats  30  bushels.    Alfalfa  can  be  grown  and  all  clovers  thrive. 

The  Mohawk  silt  loam  is  composed  more  largely  of  foreign  ma- 
terial than  any  other  type  of  glacial  origin.    It  is  a  good  dairy  and  ' 
general  farming  soil,  and  has  a  slight  preference  over  other  types 
for  oats. 

The  Volusia  silt  loam  is  considered  the  poorest  farming  land  in 
the  county.  It  is  in  poor  condition,  due  to  improper  management, 
but  can  be  restored  to  a  much  higher  state  of  productivity  by  im- 
proved cultural  methods  and  the  institution  of  agricultural  methods 
and  interests  better  adapted  to  the  region. 

The  Dunkirk  gravelly  loam  is  variable  in  texture  and  adaptations, 
but  the  better  areas  hot  droughty  by  reason  of  coarse  underlying 

Digitized  by  VjOOQIC 


196  FIELD  OPERATIONS  OF  THE  BUBEAU  OF  SOILS,  1908. 

beds  of  gravel  are  adapted  to  the  crops  of  the  region  and  are  highly 
valued  for  general  farming. 

The  Dunkirk  coarse  sand  is  a  poor  dairy  and  general  farming  soil, 
but  is  well  adapted  to  special  truck  crops  and  market  gardening,  for 
which  it  is  used  to  a  large  eid^ent. 

The  Dunkirk  sandy  loam  is  a  good  late  potato  soil,  and  if  pro- 
perly handled  should  return  good  yields  of  excellent  quality.  , 

The  Dunkirk  clay  requires  careful  handling  for  com  and  general 
farm  crops,  but  is  an  excellent  soil  for  timothy  hay,  which  normally 
has  a  brighter  color  than  that  grown  on  other  soils. 

The  Dunkirk  fine  sandy  loam  is  adapted  to  the  general  crops  of 
the  region  and  is  the  best  apple  soil  in  the  county. 

The  Dunkirk  loam  differs  very  little  from  the  fine  sandy  loam 
type  in  adaptations  and  interests. 

The  Clyde  loam  and  clay  loam  and  Muck  are  all  of  limited  extent 
and  of  little  importance.  Some  areas  could  be  profitably  drained 
and  put  under  cultivation,  but  in  their  present  condition  they  are 
adapted  to  little  but  pasturage. 

The  Genesee  fine  sandy  loain  is  considered  the  best  soil  in  the 
county.  It  returns  excellent  yields  of  all  spring-sown  crops,  but  is 
mostly  used  for  com  and  oats.  . 

Some  of  the  territory  mapped  as  Eough  stony  land  is  conveniently 
used  for  pasturage,  while  a  portion  of  it  can  be  best  utilized  for 
forestry. 
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A  RECONNOTSSANCE  SOIL  SURVEY  OF  NORTHWESTERN 

PENNSYLVANIA. 

By    HENRY    J.    WILDER    and    GUSTAVUS    B.    MAYNADIER,    assisted    by 
CHARLES  F.  SHAW,  of  the  Pennsylvania  Agricultural  Experiment  Station. 


INTRODUCTION. 

^he  area  selected  for  the  first  reconnoissance  soil  survey  in  the 
Appalachian  Mountain  and  Plateau  Region  of  the  United  States 
embraces  eleven  counties  of  northwest  Pennsylvaiiia,  viz,  Erie,  Craw- 
ford, Mercer,  Lawrence,  Warren,  Venango,  Forest,  McKean,  Elk, 
Potter,  and  Cameron.  This  block  has  an  area  of  8,112  square 
miles.  The  northwest  county — Erie — includes  Pennsylvania's  only 
shore  line  bordering  on  any  of  the  Great  Lakes.  The  area,  more- 
over, is  not  only  representative  of  three  broad  sets  of  soil  and  agri- 
cultural conditions  which  are  typical  of  much  more  extensive  soil 


Fio.  4. — Sketch  map  showing  location  of  the  reconnoissance  survey,  northwestern 

Pennsylvania. 

areas  in  southwestern  New  York,  northwestern  Pennsylvania,  and 

northeastern  Ohio,  but  it  is  also,  for  an  area  of  its  size,  exceptionally 

illustrative  of  the  great  diversity  in  soil  conditions  and  corresponding 

crop  adaptations  of  this  section. 
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SOILS. 

The  soils  of  northwestern  Pennsylvania  are  classified  into  five 
main  upland  series,  with  two  series  of  terrace  soils  along  the  streams. 
As  the  latter  series  correspond  to  the  first  and  second  terraces,  it 
follows  that  either  or  both  of  them  are  lacking  in  very  many  cases, 
as  the  stream  cuts  are  often  sharp.  A  few  poorly  drained  areas 
along  streams  or  lakes  were  mapped  as  Meadow  or  Swamp. 

Considered  in  chronological  order  of  formation,  which  is  to-day 
strongly  marked  by  the  topographic  sequence  of  the  region  and 
even  by  the  agricultural  growth,  the  oldest  group  of  soils  extends 
entirely  across  the  southern  part  of  the  area.  This  section  was 
formerly  a  lofty  plateau  with  a  level  surface,  so  far  as  local  varia- 
tions were  concerned,  but  it  was  a  part  of  the  roof  of  the  great 
Appalachian  system,  constituting,  in  fact,  a  part  of  its  westerly  slope — 
the  Allegheny  Plateau— except  in  the  northeast  part  of  the  area, 
where  it  extends  easterly  over  the  crest  of  the  great  Appalachian 
Divide,  and  includes  the  headwaters  of  the  West  Branch  of  tiie 
Susquehanna  River. 

The  surface  of  this  plateau  was  made  up  mainly  of  a  cap  of  Potts- 
ville  conglomerate  and,  where  such  was  wanting,  of  gray  and  yellow 
Pocono  sandstones,  the  thin  bed  of  shale  separating  these  relatively 
thick  formations  not  having  sufKcient  exposure  to  be  of  importance 
in  the  forming  of  agricultural  soils.  Where  the  above  geological 
formations  have  been  eroded  through  by  streams  the  underlying 
materials  encountered  were  less  resistant,  and  the  resulting  deep 
dissections  of  the  present  disclose  the  softer  formations  of  Catskill 
and  Chemung.  Of  these,  the  first  mentioned  now  forms  many  of  the 
valley  slopes  and  has  been  the  determining  residual  factor  in  the 
derivation  of  the  present  soils  of  the  lower  levels  of  this  lofty 
plateau.  The  Chemung  is  seen  only  in  the  valley  beds,  and  is  usually 
covered  to  such  depth  with  alluvial  material  that  it  has  had  little 
or  nothing  to  do  with  the  formation  of  surface  soils. 

From  the  red  sandstone  and  red  shale  formaftions  of  the  Catskill 
the  Upshur  soils  have  been  derived,  but  the  rest  of  the  formations 
mentioned  have  given  rise  to  the  Dekalb  series — ^by  far  the  most 
extensive  group  of  soils  in  this  locality,  and  representative  of  the 
light  sandstone  and  shale  soils  of  the  whole  Appalachian  region. 

Advancing  from  the  north,  glaciers  extended  well  up  this  plateau 
slope  and  deposited  over  it  a  mantle  of  soil  debris  gathered  here  and 
there,  under  widely  divergent  conditions,  from  a  variety  of  geological 
and  soil  formations.  At  the  northern  limit  of  the  Dekalb  soils  the 
halting  and  melting  of  the  approaching  glacier  left  a  terminal  mo- 
raine— a  dump  of  complex  soils  and  soil- formative  materials  gathered 
from  the  diverse  formations  over  which  the  ice  sheet  had  taken  its 
course.       ,  r^^^M^ 
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The  uniformity  with  which  the  glacier  advanced  to  the  south, 
regardless  of  surface  contour,  whether  hill  or  dale,  is  highly  suggest- 
ive of  the  incomprehensible  energy  with  which  this  rigid  and  enor- 
mous mass  moved  forward.  Grinding  down  and  scraping  off  hills, 
filling  in  hollows  and  valleys,  the  glacier  upon  its  final  recession  left 
a  till  which  varied  greatly  in  depth.  Covering  the  region  frequently 
to  a  depth  of  many  feet,  it  has  left  a  determining  impress  upon  the 
character  of  the  present  soils  and  in  such  case  gives  rise  to  types  of 
the  Volusia  series.  The  till  covering  of  the  old  plateau,  however, 
becomes  thin  at  higher  altitudes  and  in  exposed  places,  where  the 
glacier  ground  off  closely  and  deposited  little  material,  and  often 
gives  rise  only  to  the  surface  soil,  the  underlying  shales  or  sandstone 
being  the  parent  rock  from  which  the  subsoils  are  derived.  In  fact, 
even  surface  soil  of  glacial  origin  is  in  places  missing,  the  evidence  of 
glacial  activity  being  shown  at  present  only  in  the  stria  seen  on  the 
bed  rocks  in  exposed  places  or  by  a  sprinkling  of  bowlders,  or  possibly 
by  both.  Wherever  the  surface  soils  even  are  glacial  in  origin  the 
Volusia  series  has  been  mapped. 

There  are  many  areas,  however,  particularly  near  the  southern 
glacial  limit,  yet  north  of  the  terminal  moraine,  where  soils  of  glacial 
origin  are  altogether  wanting,  and  other  areas  where  such  material  is 
too  thin  to  be  the  determining  factor  in  the  formation  of  the  soils. 
Where  possible,  on  the  scale  of  map  used,  these  areas  have  been  sepa- 
rated as  the  Warren  series,  for  they  differ  not  only,  in  origin  and  gen- 
eral character  from  both  Volusia  and  Dekalb  soils,  but  also  to  a 
marked  degree  in  crop  adaptation  and  value.  On  a  map  made  1  inch 
to  1  mile  additional  areas  of  the  soils  of  the  Warren  series  could  be 
shown,  and  this  would  be  an  important  separation  from  the  Volusia 
series,  but  on  the  present  scale  it  is  necessary  to  depend  on  description 
only  for  all  except  the  large  continuous  areas,  though  others  of  impor- 
tance occur,  particularly  in  the  northwestern  part  of  Warren  County. 

The  Warren  series  is  derived  from  blue,  blue-gray,  or  slate-colored 
shales  and  fiaggy  sandstones  of  the  same  colors,  the  latter  usually 
being  thin  bedded,  though  in  some  cases  they  occur  in  considerable 
blocks.  These  shales  and  sandstones  belong  undoubtedly  to  the  Cone- 
wango  formation,  which  has  been  mapped  and  named  in  an  unpub- 
lished report  by  the  United  States  Geological  Survey  in  the  Cone- 
wango  Valley,  in  the  eastern  part  of  Warren  County,  and  they  corre- 
spond in  age,  probably,  to  the  Catskill  formation,  farther  southward 
toward  the  center  of  the  State,  and  also  to  the  derivative  material  of 
the  Upshur  soil  areas  shown  in  the  eastern  part  of  the  accompanying 
map.« 

•This  Information  was  supplied  through  the  courtesy  of  Professor  Butts,  of 
the  United  States  Geological  Sury^. 
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The  formative  shales  of  the  Warren  soils  are,  however,  the  clay 
shales,  thus  differing  from  the  type  shales  of  the  Conewango  Valley, 
where  they  are  sandy  in  character  and  give  rise  to  a  different  class  of 
soils.  These  clayey  shales  form  heavy  soils,  viz,  loams,  silt  loams, 
silty  clay  loams,  and  silty  clays. 

North  of  the  Volusia  soils,  or  Lake  Erie  escarpment,  the  bed-rock 
shales  are  deeply  covered  by  unconsolidated  sedimentary  lake  de- 
posits, which  constitute  the  Dunkirk  series  of  soils.  These  latter 
are  the  youngest  soils  in  this  part  of  the  State  of  Pennsylvania, 
except  the  terrace  and  bottom  soils  along  the  streams. 

The  following  table  gives  the  names  and  areas  of  the  several  soils 
shown  in  the  accompanying  map : 

Areas  of  different  soils. 


Sou. 

Acres. 

Percent. 

Sou. 

Acres. 

Percent. 

"Dfllralb  soils 

2,945,280 

1,786,880 

160,960 

85,120 

81,920 

66.7 

34.4 

3.1 

1.6 

1.6 

Wheeling  9oUs 

68,480 

61,440 

1,600 

1.3 

Volusia  soils 

Upshur  soUs 

1.2 

Geiwsfl©  soibf 

Huntington  soils 

.1 

WArmn  Rn11< 

Total                      .  . 

Pnn1r1rk5int)9. .        . 

'6,191,680 

Lake-fbont  Soils. 


DUNKIRK   SOILS. 


The  only  Dunkirk  soilg  in  the  entire  area  occur  in  Erie  County, 
where  they  occupy  a  belt  from  2  to  4  miles  wide  along  the  southern 
shore  of  Lake  Erie.  They  are  thus  seen  to  be  the  lake-front  soils, 
and  in  topographic  features  bear  the  characteristic  marks  of  a  plain 
of  sedimentary  soils  generally  level,  but  marked  with  a  succession 
of  old  lake  beach  lines  of  low  relief  at  varjdng  distances  apart 
From  the  high  land  to  the  south  progressively  toward  the  present 
shore  line  of  Lake  Erie  each  of  these  old  terrace  lines  is,  of  course,  a 
little  lower  than  its  predecessor,  the  only  sharp  change  in  slope  being 
at  the  highest  lake  level,  where  a  steep  rise  of  the  Erie  escarpment 
terminates  the  lake-shore  belt  toward  the  south. 

The  shortest  way  to  a  clear  understanding  of  the  important,  even 
if  not  strikingly  marked,  topographic  features  of  this  section  is  by 
a  very  brief  resume  of  their  geologic  formation. 

During  late  glacial  times  the  entire  Lake  Erie  Plain  section  was 
lake  bottom,  and  at  its  greatest  extent  this  body  of  water  is  desig- 
nated by  geologists  as  Lake  Whittlesey.  That  is.  Lake  Whittlesey 
may  be  considered  as  the  greatest  extension  of  the  present  Lake  Erie 
at  an  earlier  geological  period,  when  the  lake  waters  stood  at  their 
highest  level.    Of  this  ancient  glacial  lake  a  definite  shore  marking 
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remains,  between  which  and  Lake  Erie  the  Dunkirk  soils  are  encom- 


As  the  waters  of  Lake  Whittlesey  gradually  receded  many  indefi- 
nite beach  lines,  or  rather  a  series  of  slight  ones,  indicate  a  succession 
of  lowerings  of  the  lake  level.  The  maintenance  of  the  water  level 
for  a  considerable  geologic  period  along  a  bluff  at  present  marked  by 
the  Ridge  road  allowed  the  formation  of  that  very  definite  shore  line. 
At  this  stage  of  recession  the  waters  are  known  as  Lake  Warren. 
The  many  beaches,  bars,  and  deltas  formed  in  and  by  these  waters 
not  only  have  much  to  do  with  the  surface  configuration  of  the 
present  time,  but  also  control  the  character  and  distribution  of  the 
soil  formations  and  their  adaptations  to  crops. 

In  Bulletin  No.  106,  New  York  State  Museum,  Professor  Fair- 
child  states  concisely  the  relationship  of  these  important  topo- 
graphic, features,  as  follows : 

The  total  vertical  spacing  of  the  Lalse  Warren  bars  is  about  50  feet.  The 
interval  of  45  feet  between  Whittlesey  and  the  upper  Warren  and  25  feet 
between  the  upper  and  lower  Warren  is  a  fair  example  of  the  prevailing  rela- 
tion as  t&r  as  the  Whittlesey  extends. 

The  streams  for  the  most  part  flow  directly  across  the  lake  plain, 
and  in  transition  from  one  terrace  to  another  the  stream  course  is 
often  deeply  cut,  the  bed-rock  shales  being  exposed  to  a  considerable 
depth.  In  fact,  the  underlying  shales  are  seldom  covered  very  deeply 
by  the  lake  sediment  soils  in  any  of  this  region,  and  in  places  they 
form  the  present  subsoils. 

All  the  surface  soils  of  the  Dunkirk  series,  and  in  most  places  the 
subsoils  also,  consist  of  sediments  deposited  in  Lake  Erie  when  it 
stood  at  higher  levels  than  at  present,  any  extended  halt  in  the  course 
of  the  shore-line  retreat  being  now  marked  by  beach  or  terrace  lines, 
which  give  a  sharp  aspect  to  the  present  surface  features. 

The  surface  configuration  has  proved  a  determining  factor  in  the 
development  of  the  section,  for  along  these  shore-line  ridges  or  bluffs 
all  the  main  highways  have  been  placed;  and  it  is  beside  these 
thoroughfares  that  the  towns,  villages,  and  farmhouses  are  princi- 
pally located,  the  last  either  in  little  groups  or  scattered,  as  the  case 
may  be. 

The  Dunkirk  soils  are  very  complex  in  texture,  in  crop  adaptation, 
and  in  value.  All  grades  of  soil  from  coarse  to  fine,  including  all  the 
recognized  classes,  occur,  not  in  heterogeneity,  but  usually  in  well- 
defined  areas.  That  is,  the  fine  sand,  medium  sand,  and  coarse  sand ; 
the  fine,  medium,  and  coarse  sandy  loams  and  loams ;  light  and  heavy 
silt  loams,  clay  loams,  and  clays  were  found,  as  well  as  combinations 
of  many  of  the  above  classes,  with  fine  or  coarse  gravel. 
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The  only  illustration  of,  or  tendency  toward,  grouping  of  these 
diverse  classes  of  soils,  when  considered  as  a  whole,  is  the  predomi- 
nance of  sandy  soils  near  the  center  of  the  belt  on  each  side  of  the 
city  of  Erie,  while  in  the  eastern  and  western  parts  of  the  county 
loams  and  clayey  loams  prevail. 

The  occurrence  of  so  many  variations  in  the  soils  accounts  for  the 
marked  differences  in  crop  adaptations  even  in  local  areas.  Specific 
adaptation  of  soils  to  crops  is  readily  observed  not  only  with  general 
farm  and  market-garden  crops,  but  especially  so  in  the  case  of  grapes, 
the  leading  money  crop. 

The  effect  of  variation  in  the  soil  upon  the  growth  and  character 
of  vine,  yield  and  quality  of  the  fruit,  as  well  as  variation  in  the 
'  respects  stated  with  different  varieties  thereof,  is  apparent.  Such 
problems,  however,  could  only  be  outlined,  not  worked  out  in  detail, 
in  a  reconnoissance  survey  of  this  character,  just  as  it  is  not  possible 
to  show  on  a  map  of  the  scale  used  the  locations  of  the  various 
classes  of  soils  of  the  series,  that  being  left  for  a  more  detailed  survey. 

The  color  of  the  Dimkirk  soils  includes  the  light  and  medium 
shades  of  brown  and  gray  and  also  the  darker  yellows.  In  slightly 
depressed  areas,  where  organic  matter  ha3  accumulated  to  such  ex- 
tent as  to  give  the  soils  a  very  dark-gray  or  black  color,  the  Clyde 
series  is  foimd.  Of  these  areas  the  largc^  is  between  West  Spring- 
field and  the  Ohio  line.  Of  importance  also  are  two  areas  in  Fair- 
view  Township,  and  one  just  beyond  the  southwestern  limit  of  the 
city  of  Erie. 

The  cropping  system  followed  on  the  Dunkirk  series  has  been 
traced  through  the  successive  stages  of  development  in  the  remarks 
made  on  the  agricultural  history  of  the  region.  In  recent  times  the 
crop  yields  have  been,  generally  speaking,  at  least  moderately  good, 
and  special  crops  have  shown  varying  stages  of  success  upon  the  dif- 
ferent types  of  the  Dunkirk  series.  The  range  in  crop  yields,  how- 
ever, upon  the  different  types  is  so  great  that  any  definite  estimate 
for  the  series  as  a  whole  would  be  entirely  misleading,  and  so  is 
omitted. 

In  tillage  operations  the  Dunkirk  soils  present  the  widest  possible 
range  in  scope  as  far  as  textural  conditions  are  concerned,  though 
the  heavy  members  of  the  series  are  less  stiff  in  structure  than  the 
corresponding  types  of  some  other  series,  and  hence  do  not  present  as 
serious  difficulties  either  in  preparation  or  cultivation  tillage.  As 
a  whole  the  Dunkirk  soils  are  easy  to  work. 

Considering  the  soil  series  as  a  whole,  however,  it  may  be  said  that 
the  Dunkirk  soils  are  generally  deficient  in  organic  matter.  Sandy 
members  of  the  series  in  the  vicinity  of  Erie  are  said  to  have  been 
little  more  than  ^^  blow  sand  "  originally,  or  as  soon  as  the  first  few 
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crops  had  been  removed.  Good  methods  of  f armmg  during  the  stock- 
keeping  period  then  greatly  increased  the  humus  content  and  brought 
these  soils  into  a  productive  condition.  The  "  ups  and  downs  "  in 
the  tillage  history  of  a  great  part  of  these  soils,  due  to  change  in  tem- 
porary conditions  of  agriculture  or  simply  to  change  in  ownership, 
or  from  proprietary  to  tenant  farming,  have  left  many  fields  defi- 
cient in  humus,  and  they  are  again  in  some  cases  reverting  even  to 
the  blow-sand  condition. 

A  similar  field  history  has  left  many  of  the  heavy  Dunkirk  soils 
in  a  poor  state,  the  depletion  of  the  organic  matter  reducing  them  to 
such  condition  that  clods  readily  form'  and  bake  hard.  Such  condi- 
tions do  not  prevail,  of  course,  in  well-kept  vineyards,  but  where 
these  soils  are  used  for  general  farming  this  condition  is  only  too 
prevalent. 

The  soils  of  many  individual  fields  in  the  Lake  Plain  are  "  acid," 
though  this  is  a  condition  not  generally  heeded,  particularly  by  the 
tenant  farmer.  This  acid  ccmdition  is  true  not  alone  of  the  heavy 
members  of  the  series  but  also  of  the  sandy  and  gravelly  soils.  The 
prevalence  of  plants  which  thrive  best  in  acid  soils,  such  as  the  sor- 
rels and  common  plantain,  shows  clearly  that  lime  is  a  prime  requi- 
site in  many  cases  for  the  most  successful  crop  growth. 

The  cause  for  poorly  farmed  and  unproductive  areas  in  the  Dun- 
kirk soils  is,  superficially  at  least,  almost  entirely  economic:  A 
remunerative  agriculture  until  the  early  seventies  of  the  last  century 
established  a  standard  of  land  values  commensurate  with  profitable 
retiums  from  such  lands.  Since  that  time  competition  with  free  gov- 
ernment virgin  lands,  which  have  to  a  considerable  degree  been  taken 
up  by  foreign  immigrants  accustomed  to  live  on  an  economical  basis, 
has  reduced  the  profits  of  general  farming  until  such  use  of  the  soil  is 
no  longer  profitable  except  on  th6se  types  especially  adapted  to  the 
general  farming  crops.  This  has  caused  a  direct  loss  to  landowners, 
except  where  they  have  been  able  to  produce  some  crop  so  well  adapted 
to  special  soil  conditions  and  markets  that  the  crops  from  the  newer 
lands  above  referred  to  are  not  a  seriously  competing  factor.  A  con- 
stantly readjusting  schedule  of  land  values  in  the  district  has,  of 
course,  naturally  ensued.  In  many  cases  it  has  been  impossible  for 
the  farmer  to  extricate  himself  from  these  appending  conditions,  but 
again  he  has  been  suflSciently  observant  to  interpret  the  trend  of  con- 
ditions in  time  to  readjust  operations  so  as  still  to  get  remunerative 
returns  from  his  soil.  It  is  a  mastery  of  special  adaptations  of  soils 
to  crops,  together  with  a  study  of  market  conditions,  that  must  deter- 
mine the  status  of  farming  on  these  very  desirable  soils. 

The  range  in  price  of  the  Dunkirk  soils  is  very  great,  according  to 
location  and  improvements,  but  from  $50  to  $300  an  acre  is  represent- 
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ative.  The  price  of  farms  with  a  high  percentage  of  the  land  in 
vineyard  is  often  much  higher,  good  vineyards  bringing  $500  an  acre 
or  more. 

Upland  Soils. 

volusia  soils. 

The  Volusia  soils  occupy  almost  the  entire  western  tier  of  the  coun- 
ties surveyed,  being  separated  from  Lake  Erie  only  by  the  narrow 
strip  of  I>unkirk  soils,  and  terminated  at  the  southeast  corner  of  Law- 
rence County  by  the  Dekalb  uplands.  Extending  thence  northeast- 
erly in  the  form  of  ^n  arc  of  a*  circle  these  soils  pass  into  New  York, 
but  reenter  Pennsylvania  in  the  northeast  part  of  the  reconnoissance 
area,  where  they  occupy  a  part  of  Potter  County.  The  southern 
boundary  of  these  soils,  marked  in  many  places  by  the  debris  of  the 
terminal  moraine,  is  thus  seen  to  be  shaped  nearly  like  a  half -moon, 
if  its  course  be  followed  for  a  distance  into  the  New  York  counties, 
Chautauqua,  Cattaraugus,  and  Allegany,  and  thence  back  through 
Potter  County,  Pa. 

All  of  the  western  division  of  these  Volusia  soils  lies  on  the  slope 
of  the  great  Allegheny  Plateau,  already  outlined  under  th^  heading 
"  Soils ;"  but  the  eastern  division  as  it  returns  to  Potter  County,  Pa., 
from  New  York,  lies  on  the  eastern  slope  of  the  great  Appalachian 
Divide.  Thus  the  reason  for  the  half-moon  shape  of  this  soil-series 
occurrence  becomes  at  once  apparent,  i.  e.,  the  great  glacial  mass  in 
its  approach  to  the  southward  was  split  as  it  struck  the  sharp  north- 
erly median  line  of  this  Appalachian  spur  and  followed  lines  of  less 
resistance  closely  around  the  lower  slopes  on  both  sides  of  that  moun- 
tainous mass  of  hard  and  highly  resistant  rocks.  The  glacial  debris 
thus  literally  flowed  around  on  both  sides  of  the  relatively  hi^  Ap- 
palachians, just  as  a  river's  waters  «re  separated  by  a  narrow  island 
and  flow  along  its  sides. 

The  bed  rocks  of  all  this  northerly  slope  of  the  Allegheny  Plateau, 
as  at  present  exhibited  both  in  old  and  modem  stream  cuts,  and  also 
where  the  glacial  mantle  is  too  thin  to  conceal  their  character,  con- 
sist of  shales  and  sandstones,  variable  in  texture  and  color;  but  the 
shales  greatly  predominate  on  the  lower-slope  exposures  over  which 
the  glacier  extended,  the  sandstones  being  in  the  majority  on  the 
upper  slopes. 

Over  such  rock  and  resulting  soil  conditions  then  swept  the  great 
glacial  mass,  planing  down  the  hills  and  filling  in  the  valleys  with  the 
debris  it  carried.  The  drainage  of  the  country  was  thus  materially 
altered  and  the  direction  of  some  of  the  streams  reversed.  The  soils, 
however,  were  most  affected  by  this  glaciation. 

Evidence  of  the  enormous  power  of  the  advancing  glacier  is  clearly 
shown  by  the  fact  that  the  ice  front  occupied  the  valleys  and  uplands 
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alike  and  advanced  over  each  16  a  nearly  equal  degree  until  checked 
by  the  highest  plateau  masses  of  the  Appalachian  system.  The  front 
of  the  great  arc  of  the  glacial  advance  is  nearly  a  smooth  line  and 
glacial  tongues  extended  along  the  valleys  only  slightly  beyond  the 
points  attained  at  the  highest  elevations. 

The  general  advance  was  checked  against  the  plateau  wherever  the 
altitude  of  the  land  mass  greatly  exceeded  2,000  feet.  In  Potter 
County  the  moraine  reaches  a  higher  elevation  (2,580  feet  above  tide) 
than  elsewhere  in  the  United  States,  according  to  Professor  Lewis, 
and  there  crosses  a  great  continental  watershed  on  the  different  sides 
of  which  the  headwaters  of  the  Allegheny  and  Genesee  rivers  and 
Pine  Creek  have  their  source,  and  flow  thence  into  the  Gulf  of  Mex- 
ico, Lake  Ontario,  and  Chesapeake  Bay. 

After  the  glacier  had  reached  its  maximum  advance  and  began  its 
retreat  the  surface  of  the  land  was  covered  with  a  layer  of  ^  till," 
which  in  some  places  is  of  considerable  depth  and  in  others  grades 
down  until  it  becomes  comparatively  thin.  This  till  sheet  is  com- 
posed of  the  ground-up  and  reworked  underlying  shale  and  sandstone 
materials  mixed  with  the  detritus  brought  down  from  the  north  by 
the  ice.  The  soils  derived  from  this  glacial  debris  are,  for  the  most 
part,  fine  textured,  constituting  usually  silt  loams,  loams,  or  clays. 

Wherever  the  glacier  in  the  course  of  its  retreat  halted  for  any 
length  of  time  moraines  were  formed.  These  are  composed  of  the 
heaped-up  deposits  of  detritus  carried  along  by  the  glacier  and  piled 
up  at  its  front  as  it  slowly  moved  to  that  point,  and  melting,  dropped 
its  load.  These  morainic  materials  are  extremely  varied  in  character 
and  size  of  particles,  but  are  generally  coarser  grained  than  the  till, 
and  give  rise  to  sandy  loams,  stony  sandy  loams,  and  stony  loams. 

In  view  of  these  facts  two  broad  generalization  divisions  of  the 
Volusia  soils  may  be  made — the  yellow -brown  morainic  soils  and  the 
gray  soils  deposited  with  comparatively  even  spread,  while  the  glacier 
maintained  at  least  a  steady,  even,  though  slight,  advance  or  retreat. 

Topographically  the  morainic  sections  are  very  much  more  broken 
than  the  broad  expanse  of  the  heavy  Volusia  soils,  being  marked  by 
a  succession  of  hills,  hummocks,  and  kettle-holes;  while  occasional 
long,  sinuous  ridges — eskers — or  their  broken  and  interrupted  rem- 
nants are  at  once  evident  or  may  be  readily  traced. 

On  account  of  the  difference  in  thickness  of  the  glacial  deposit, 
streams  were  dammed  up  and  their  courses  changed.  In  this  manner 
the  somewhat  numerous  small  lakes  and  swampy  areas  of  the  Volusia 
soil  region  were  formed.  Of  the  lakes  some  are  shallow  and  others 
deep,  according  to  the  depth  of  "  till "  damming  the  ancient  stream 
course.  In  some  cases  these  lakes  have  deepened  their  outlets 
appreciably,  thus  becoming  partially  drained  to  form  swampy  areas. 
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The  deep  drift  areas  of  the  Volusia  soils  are  rarely  rocky  or  stony, 
but  erratics  either  isolated,  frequent,  or  even  numerous  occur  over 
small  areas.  Occasi<mal  fields  have  many  cobbles  and  rounded  stpnes. 
The  morainic  areas,  on  the  other  hand,  are  usually  stony  or  gravelly, 
and  large  bowlders  are  found  in  different  locations  on  them. 

The  stones  and  bowlders  vary  greatly  in  character,  as  would  be 
expected,  since  they  have  been  collected  from  diverse  sources,  an<) 
vary  in  size  from  pebbles  to  large  rock  masses.  Many  of  the  bowlders 
still  bear  glacial  scratches. 

The  predominating  color  of  the  Volusia  surface  soils  of  this  area 
is  gray,  the  large  areas  of  the  silt  loam  often  being  a  light  gray  and 
the  clay  loam  a  darker  gray,  the  ashy  brown  colors  being  compara- 
tively rare;  while  in  the  loam  and  in  the  morainic  soils  the  yellow 
and  brown  shades  may  only  change  the  character  of  the  gray,  or 
entirely  obscure  it.  'Rie  subsoils  are  gray,  yellow,  and  brown,  or 
mottled  gray  and  yellow  in  color.  In  swampy  areas  and  in  minor 
depressions  the  surface  soils  have  become  black  or  dark  gray,  while 
tl^e  subsoil  has  been  bleached  to  an  ashy  whiteness.  In  some  regions 
where  drainage  is  markedly  deficient,  even  though  on  well  elevated 
tracts,  the  whole  soil  section  has  become  very  light  colored,  in  fact 
almost  ashy. 

The  loam,  silt  loam,  and  day  loam  are  best  developed  on  the 
broad,  level  or  very  gently  rolling  areas,  though  these  are  all  found 
also  on  the  steep  hillsides.  On  steep  areas  the  soils  are  generally 
stony,  the  stones  consisting  largely  of  small  flaggy  sandstones^  or 
thick  blocks  of  shale  rock.  In  steep  cuts  along  streams,  gullies,  and 
roadways  the  underlying  shale  rock  of  the  region  often  exposes  its 
fractured  strata,  these  generally  being  only  slightly  tilted. 

Aside  from  the  morainic  soils,  the  silt  loam,  loam,  and  day  loam 
constitute  most  of  the  general  drift  soils  of  the  Volusia  series. 

Bepresentative  samples  of  the  Volusia  silt  loam  consist  of  from 
6  to  8  inches  of  gray  or  brownish-gray  silt  loam  resting  on  a  subsoil 
of  light-gray  or  mottled  yellow  and  gray  silty  clay  loam,  pale-gray 
silt,  or  silt  clay.  The  clay  content  of  the  lower  subsoil  usually  in- 
creases with  depth,  a  day  texture  replacing  the  silty  clay  loam  and 
silt;  hence  the  soil  section  often  indudes  three  well-defined  soil  dasses 
in  successive  layers. 

Crop  yields  on  the  silt-loam  areas  vary  widdy,  com  ranging  from 
20  to  50  bushels,  oats  16  to  46  bushels,  and  wheat  from  8  to  20  bushels, 
though  there  is  little  of  the  latter  grown. 

Clay-loam  areas  consist  of  light-gray  to  dark-gray  or  brown  day 
loam,  with  an  average  depth  of  9  inches,  underlain  by  gray  or 
yellowish-brown  silty  day.  Where  wdl  farmed,  such  soil  will  yield 
36  to  50  bushels  of  com,  20  to  86  bushels  of  buckwheat  or  oats,  and 
from  12  to  16  bushels  of  wheat;  but  with  poor  farming  these  soils 
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become  cold  and  clammy,  with  the  result  that  the  yields  are  much 
less  than  those  given.  After  being  seeded  for  two  years  "white 
grass ''  takes  possession  of  the  sod,  and  in  many  cases  is  mowed  or 
pastured  for  several  or  many  years  without  rebreaking.  As  a  result, 
the  general  yield  of  hay  is  extremely  and  unnecessarily  low  on  both 
the  silt  loam  and  the  clay  loam. 

On  these  soils  drainage  is  markedly  deficient  and  must  be  arti- 
ficially established  before  crops  can  be  profitably  grown.  The  field 
history  of  an  actual  case  will  serve  to  illustrate  present  soil  conditions 
on  these  soils : 

In  1863  a  young  man  bought  a  farm  of  230  acres,  and  had  no  diffi- 
culty in  producing  good  yields  of  com,  cereal  grains,  etc.  Neither 
had  he  more  trouble  from  frosts  than  was  experienced  in  sections 
which  are  Jiow  in  better  agricultural  condition.  The  land  was  newly 
cleared  and  the  soil  was  mellow  and  in  good  tilth,  on  account  of  the 
stored-up  organic  matter  and  the  temporarily  efficient  drainage  made 
possible  by  the  passages  through  the  soil  of  the  decaying  tree  roots. 
Gradually  these  avenues  of  drainage  filled,  the  supply  of  decayed 
vegetable  matter  was  steadily  depleted  as  a  result  of  short-sighted 
and  thoughtless  methods  of  cropping,  and  the  soils  became  hard, 
intractable,  and  sour;  and  then  com  would  not  mature.  "The 
seasons  have  changed,"  is  the  explanation  offered  by  the  owner,  and 
the  one  often  assigned  by  farmers  generally  for  the  much  greater 
injury  to  crops  from  frosts  than  forty  years  ago.  But  the  change  in 
the  season  has  taken  place  below  and  not  above  the  surface  of  the 
soil,  for  the  failure  to  maintain  adequate  drainage  in  these  soils  pre- 
vents their  aeration  and  greatly  retards  their  warming  up  in  the 
spring,  thus  greatly  shortening  the  season.  Owing  to  the  late  start 
crops  get  in  the  spring  on  this  account  they  are  much  more  liable  to 
injury  from  early  frosts  in  the  autumn. 

On  farms  where  the  crops  have  been  fed  to  stock,  and  where  both 
crops  and  stock  have  been  well  managed,  the  soils  are  still  in  satis- 
factory condition;  but  where  crops  are  sold  directly  the  soils  have 
steadily  deteriorated,  a  small  yield  of  hay  has  been  about  the  only 
money  crop,  and  the  soils  have  lost  the  mellow  character  which  the 
original  supply  of  organic  matter  gave  them.' 

The  loam  soil  which  is  associated  with  the  silt  loam  and  clay  loam 
often  presents  a  far  different  aspect.  A  more  modem  and  prosperous 
type  of  farming  goes  with  soil  which  lends  itself  more  readily  to 
tillage  operations  than  does  the  silt  loam  or  clay  loam,  and  it  is  every- 
where evident  that  this  soil  appeals  to  the  farmer  as  being  warmer 
and  more  productive  than  those  types.  It  certainly  is  far  more  re- 
sponsive to  the  average  methods  followed  in  the  Volusia  region.  The 
soil  of  such  areas  consists  of  mellow  brown  loam  to  an  average  depth 
of  10  inches,  traces  of  shale  often  being  present  in  local  areas.    The 
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subsoil  consists  typically  of  yellowish-brown  loam  or  drab  silty  loam, 
either  of  which  sometimes  grades  into  a  clay  loam.  Local  areas  have 
considerable  small  gravel,  cobbles,  and  stones  on  the  sm'face.  The 
last  seldom  exceed  a  diameter  of  3  to  5  inches,  and  are  seldom  present 
in  sufficient  amounts  to  interfere  seriously  with  tillage  operations. 

With  good  farming  methods  this  soil  yields  in  a  particular  instance 
100  bushels  of  com  on  the  ear,  when  the  clay  loam  brings  75  bushels. 
The  yield  of  oats  is  much  better  on  the  clay  loam.  Wheat  does  best 
on  the  loamy  areas,  as  the  clay-loam  average  is  lowered  by  heaving  in 
unfavorable  seasons.  Timothy  excels  on  the  clay  loam  and  clay 
areas,  but  clover  is  much  more  successful  on  the  loam. 

In  all  the  classes  mentioned  stony  areas  often  occur  of  sufficient 
extent  to  be  separated  on  the  u^al  scale  of  mapping,  such  conditions 
usually  occurring  in  the  more  steeply  rolling  or  abrupt  locations.  At 
the  foot  of  slopes  aloAg  valleys  gravelly  loams  are  found  where 
morainic  material  is  mingled  with  wash  from  the  hillsides.  In  one 
case  the  lateral  moraine  is  so  thrown  across  a  valley  as  to  fill  it  for  a 
considerable  distance,  leaving  a  succession  of  knobs,  peaks,  and  little 
ridges,  which  are  very  low  in  agricultural  value.  In  Potter  County 
the  morainic  material  extends  for  a  considerable  distance  with  an 
approximate  width  of  one-half  mile  to  1  mile,  the  most  representative 
soil  being  a  gravelly  sandy  loam. 

As  the  topography  smooths  out  to  the  northward  the  region,  while 
showing  glacial  action,  has  not  received  sufficient  soil  debris  to  con- 
trol the  series,  and  the  soils  derived  from  the  underlying  blue-gray 
shales  are  eirtensive  enough  in  one  case  to  be  mapped  as  the  Warren 
series,  while  over  areas  of  some  importance  in  the  southern  part  of 
the  Volusia  soil  belt  the  till  is  shallow,  often  only  a  foot  or  so  deep. 

East  from  Ulysses,  on  high  elevations,  the  soils  have  been  derived 
from  flaggy  sandstones,  the  deposit  of  glacial  material  being  of  little 
importance  or  entirely  wanting.  If  in  place  these  soils  would  have 
belonged  to  the  Dekalb  series,  but  the  flaggy  sandstones  have  been 
broken  up  to  considerable  depths,  and  with  the  soils  have  been 
churned  up  by  the  ice  until  they  are  more  properly  included  in  the 
Volusia  soils. 

In  the  north  tier  of  townships  of  Potter  County — ^Harrison,  Bing- 
ham, and  Genesee — the  soils  are  only  thinly  glaciated  and  contain 
local  areas  of  the  Warren  soils.  These  soils  differ  from  those  of  the  » 
Volusia  series  both  in  texture  and  appearance,  and  on  the  whole  are 
more  productive.  The  soils  are  improved  with  excellent  farm  build- 
ings, but  the  recent  tendency  has  been  to  allow  them  to  decline 
slightly.  Such  farms  can  be  bought  at  about  $30  an  acre,  and  at  that 
price  offer  good  opportunities  for  investment.  It  is  the  above  char- 
acter of  soil  that  is  found  around  the  headwaters  of  the  Genesee 
Kiver,  though  the  sources  of  the  river  are  rather  high  up  on  the 
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plateau.     On  these  soils  com  is  seldom  frosted  and  dairying  is  the 
principal  industry. 

The  prices  of  Volusia  farm  lands  in  general  range  from  $15  to  $50 
an  acre,  and  in  exceptional  cases  even  more,  but  a  fairly  represent- 
ative range  is  from  $20  to  $40  an  acre,  including  a  reasonable  amount 
of  farm  improvements. 

WASREN   SOILS. 

The  failure  of  the  glacier,  along  or  near  its  southern  extension,  to 
leave  in  places  any  debris  as  soil  covering,  or  at  least  not  enough  to 
determine  the  soil  character,  has  left  a  residual  soil  from  sedimentary 
rock  north  df  the  line  marking  the  southern  glacial  limit.  These 
soils  have  not  before  been  mapped  and  are  now  named  as  the  Warren 
soils.  The  Warren  soils  are  derived  from  the  Conewango  formation 
(so  named  here  through  the  courtesy  of  the  United  States  Geological 
Survey  in  supplying  unpublished  data),  which  here  consists  princi- 
pally of  gray  shales  and  thin-bedded,  fine-grained  sandstones,  The 
lowest  layers  which  outcrop  in  the  region  are  the  Chemung,  which 
sometimes  appear  at  the  water's  edge  in  the  deepest  stream  cuts,  but 
are  unimportant  in  the  formation  of  the  soils.  Above  these  shales 
the  Conewango  formation  comes  in,  which  in  turn  is  overcapped  by 
carbonic  or  yellow-brown  sandstones,  shales,  and  conglomerates,  from 
which  the  Dekalb  soils  are  derived.  Thus  the  Conewango  corre- 
sponds probably  to  the  Catskill  formation  of  central  Pennsylvania, 
which  there  gives  rise  to  the  Upshur  series  of  soils. 

The  Warren  soils  extend  in  Warren  County  from  Bear  Lake 
southeast  nearly  to  Warren  and  from  Bear  Lake  southwest  to  the 
county  line,  whence  they  continue  through  southeast  Crawford  County 
and  to  a  point  near  Bradleytown,  in  the  northwest  part  of  Venango 
County. 

The  boundaries  of  this  area  are  somewhat  arbitrary,  as  they  are 
not  sharply  drawn  in  places,  and  in  a  survey  of  this  kind  time  was 
not  taken  to  work  such  a  separation  out  in  detail  or  in  merely  local 
occurrences.  Many  isolated  areas  of  the  Warren  soils  exist,  both 
along  the  line  of  glacial  boundary  and  also  for  some  distance  back 
therefrom  and  within  the  generally  glaciated  area  where  the  till  soils 
are  absent. 

The  Warren  soils  are  entirely  different  from  the  Volusia  soils 
derived  from  the  true  glacial  till,  in'  that  they  are  residual  soils  de- 
rived from  shales  and  thin-bedded,  fine-grained  sandstones.  In  fact, 
bedding  planes  are  oftentimes  in  evidence  in  the  soils  themselves,  not 
having  been  ground  up  or  disturbed  by  glacial  action. 

The  Warren  soils  are  for  the  most  part  of  clayey  rather  than 
sandy  character,  the  loam,  silt  loam,  and  clay  loam  prevailing,  with 
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a  silty  clay  loam  predominant,  while  the  sandy  members  have  at  jnost 
only  local  representation.  A  characteristic  section  of  the  silty  clay 
loam  of  the  Warren  soils  consists  of  6  to  10  inches  of  silty  clay  loam, 
medium  gray  in  color,  resting  upon  a  subsoil  of  heavier  silty  clay 
loam,  which  in  color  is  commonly  a  lighter  shade  of  gray  than  the 
surface  soil.  It  is  not  rare,  however,  to  have  the  same  medium  or 
even  dark-gray,  color  prevail  throughout  the  subsoil. 

The  structure  of  these  soils  differs  markedly  from  that  of  the 
Volusia  soils,  a  characteristic  of  vital  import  in  their  adaptation  to 
crops,  the  differences  in  working,  and  the  different  treatments  re- 
quired. The  silt  loam  of  the  Warren  series,  to  illustrate,  is  well 
adapted  to  potatoes,  similar  to  the  silt  loam  of  the  Penn  series, 
whereas  the  silt  loam  of  the  Volusia  series  in  its  undrained  condition 
is  not  so  adapted,  but  the  Volusia  loam  is.  Stony  areas  were  encoun- 
tered in  the  Warren  soils  only  on  steep  eroded  slopes  generally  along 
sharply  cut  stream  courses,  and  are  for  the  most  part  insignificant  in 
extent.  The  marked  differences  between  these  and  the  Volusia  soils, 
in  many  cases  indicative  of  the  agricultural  superiority  of  the  former, 
show  the  necessity  for  separating  them  wherever  possible,  and  their 
occurrence  is  not  too  complex  for  such  to  be  practicable  on  the  next 
larger  scale  which  would  show  accurately  their  relationship  in  the 
area  and  also  the  accompanying  crop  development. 

The  Warren  soils  range  in  depth  from  3  to  10  feet,  or  even  more, 
and  though  not  yet  fully  appreciated  they  are  productive  where  well 
farmed.  As  a  whole,  they  are  better  farmed  now  than  the  Volusia 
silt  loam.  They  are  more  easily  worked  than  the  silty  Volusia  soils, 
are  not  so  illy  drained,  nor  so  deficient  in  organic  content.  They 
thus  constitute  soils  above  the  average  for  economic  improvement, 
and  on  them  may  be  found  attractive  opportunities  for  farm  develop- 
ment and  investment.  Farm  prices  range  from  $25  to  $45  an  acre, 
and  good  farms  may  be  had  at  $30  to  $40  an  acre,  including  ample 
improvements. 

DEKALB  SOILS. 

Of  the  total  of  8,112  square  miles  surveyed  the  Dekalb  soils  occupy 
4,602  miles.  These  soils  form  an  almost  unbroken  stretch  in  the  cen- 
tral part  of  the  area  mapped,  lying  in  truncate  form,  the  comple- 
mental  apex  of  which  lies  across  the  New  York  boundary,  the  whole 
forming  the  great  northern  *  extension  of  the  Dekalb  soils  of  the 
United  States. 

The  transition  from  the  Volusia  to  the  Dekalb  soil  region  is  very 
striking  from  an  agricultural  viewpoint,  for  the  wooded  and  unde- 
veloped condition  of  the  latter  suggests  at  once  a  newly  settled  coun- 
try in  which  the  resources  are  only  just  beginning  to  be  exploited. 
A  more  thorough  examination,  however,  reveals  the  fact  that  pre- 
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liminaiy  farming  experiments  have  long  since  been  tried,  but  the 
results  have  been  so  unpromising  under  the  stereotyped  methods  pur- 
sued, as  compared  with  other  regions,  that  little  has  been  accom- 
plished. Several  factors  have  contributed  to  these  results,  but  one 
of  the  most  vital  causes  is  the  character  of  the  soils  of  the  region 
and  their  lack  of  adaptation  to  the  type  of  general  farming  to  which ' 
certain  other  soils,  such  as  the  adjoining  Volusia  series,  for  instance, 
are  so  well  adapted. 

The  soils  of  the  Dekalb  series  having  been  formed  principally  from 
the  weathering  of  hard  rocks — Pocono  sandstone  and  PottsviUe  con- 
glomerdte — highly  resistant  to  the  agencies  of  disintegration  and 
decomposition,  have  accumulated  slowly  even  on  the  level  or  tilted 
parts  of  this  elevated  region.  Hence  the  soil  formalions  are  seldom 
deep,  but,  where  not  affected  seriously  by  erosion,  they  are  sufficiently 
so  for  successful  agriculture. 

The  form  of  the  original  plateau  surface,  however,  is  in  many 
places  so  cut  up  by  erosion  that  level  areas  are  rare,  and  the  surface 
ranges  from  shallow  dissected  areas  to  a  succession  of  very  steep 
hillsides.  Sharp  crested  ridges  and  V-shaped  intervening  valleys 
oftentimes  occupy  continuous  areas  of  no  mean  extent,  and  again  not 
infrequently  separate  the  more  level  upland  areas,  which  represent 
the  ancient  face  of  the  plateau.  On  the  steep  surfaces  soils  have  had 
little  chance  to  gather,  but  in  local  spots  deep  soils  sometimes  occur 
in  pockets  along  the  lower  slope  or  in  the  valleys.  The  soil-forming 
materials,  however,  have  been  in  great  part  rushed  down  the  stream 
courses  as  fast  as  disintegration  has  taken  place,  leaving  a  sharp, 
angular  topography,  devoid  of  the  rounded  surface  contours  to  which 
a  condition  of  accumulating  soils  gives  rise. 

The  surface  color  of  the  Dekalb  soils  is  some  shade  of  yellow- 
brown,  a  medium  yellowish  brown  being  perhaps  the  most  character- 
istic shade.  Where  derived  from  the  coarse-grained  sandstones  and 
conglomerates,  the  white  or  very  light-colored  medium  and  coarse 
grains  of  sand  give  a  light-colored,  lifeless  appearance  to  the  surface 
soil.  The  fine-textured  sandstones  usually  give  a  darker  soil.  Garden 
spots  and  occasional  well-farmed  fields  are  dark  brown  in  color, 
because  of  the  presence  of  greater  amounts  of  organic  matter.  Such 
isolated  examples  are  the  best  available  illustration  of  the  course 
which  should  be  followed  in  the  attempt  to  improve  these  soils. 

The  subsoils  of  the  Dekalb  areas  are  typically  yellow,  or  light 
brown,  but  there  are  many  local  spots  where  they  are  reddish  yellow, 
or  yellowish  red.  Where  poorly  drained,  gray  and  pale-yellow  mot- 
tling occurs,  but  such  conditions  are  rarely  found  in  areas  at  all 
extended. 

The  stone  content  of  the  Dekalb  soils  depends  almost  entirely  upon 
present  topographic  conditions.     On  level  areas  disintegration  has 
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taken  place  with  a  good  deal  of  uniformity  and  the  resulting  soils 
are  rarely  stony.  Steep  areas,  on  the  other  hand,  are  often  very 
stony. 

The  range  in  texture  of  the  Dekalb  soils  is  fully  as  pronounced 
as  with  the  Volusia  soils,  but  very  much  less  so  than  with  the  Dunkirk 
soils.  On  some  of  the  generally  level  areas  the  heavy  classes  of  soils, 
such  as  loam,  clay  loam,  and  silt  loam,  predominate,  but  large  areas 
of  fine  sandy  loam  occur,  and,  in  fact,  this  is  perhaps  the  prevailing 
class  of  soil  on  the  least  broken  areas.  This  soil  is  a  light,  medium, 
or  dark  brown  fine  sandy  loam  to  an  average  depth  of  10  inches. 
This  may  be  underlain  by  yellow,  brownish-yellow,  or  reddish-yellow 
day  loam,  or  bertween  the  two  there  may  be  a  layer  of  yellow  sandy 
loam.    The  latter  occurrence  is  the  less  desirable  for  many  purposes. 

The  subsoils  of  the  heavy  classes  of  soils,  such  as  the  loam,  silt 
loam,  and  clay  loam,  are  almost  always  clay  loams,  yellow  being  the 
predominant  color.  These  subsoils  are  often  close-textured,  but  rarely 
stiff,  though  in  places  the  content  of  fine  sand  is  sufficient  to  con- 
stitute a  fine  sandy  clay.  The  Dekalb  soils  include  many  stony  areas, 
these  occurring  most  frequently  as  the  stony  loam  and  stony  fine 
sandy  loam,  the  stony  fine  sand  and  stony  clay  loam  being  of  less 
extent. 

In  the  valleys  and  bottoms  where  the  Dekalb  soils  occur  they  are 
usually  of  the  sandy  types,  ranging  from  fine  sand  to  fine  sandy 
loam,  and  as  a  rule  are  quite  free  from  fragments  of  stone.  The 
valley  areas  are  usually  narrow  strips. 

On  the  reconnoissance  scaie  of  mapping  it  is  manifestly  impos- 
sible to  attempt  to  cover  fully  by  description  the  local  conditions 
of  the  region  occupied  by  any  given  series,  but  representative  con- 
ditions of  a  section  thereof  may  well  be  substituted  to  illustrate  a 
comprehensive  whole. 

In  Venango  County,  for  example,  the  section  between  a  line  drawn 
from  Oil  City  to  Maple  Shade  and  the  east  county  line  is  prin- 
cipally rough  stony  land,  stony  loam,  and  stony  fine  sandy  loam, 
with  minor  areas  of  loam,  medium  sandy  loam,  and  clay  loam.  In 
this  region  there  is  almost  no  agriculture,  oil  being  the  only  in- 
terest of  importance,  now  that  the  timber  has  been  largely  removed. 
In  the  vicinity  of  Cranberry  and  Seneca,  however,  just  to  the  west 
of  the  above  district,  there  is  a  good  agricultural  area.  The  soils 
consist  principally  of  loams,  silty  loams,  and  clay  loams,  all  being 
pioderately  well  farmed.  The  land  is  here  level  to  gently  rolling,  in 
marked  distinction  to  the  sawtoothlike  topography  to  the  east  of  it. 
The  location  of  a  good  state  road  through  these  .soils  assists  in  making 
this  a  promising  region  for  a  higher  type  of  agricultural  develop- 
ment than  is  feasible  on  a  great  deal  of  the  Dekalb  soils,  but  at 
present  most  of  the  farms  are  punctured  with  oil  wells — a  feature 
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which  instantaneously  dissipates  any  mental  attitude  on  the  part  of 
the  landowner  for  agricultural  development. 

In  the  vicinity  of  Dempseytown  the  loamy  soils  of  the  Dekalb 
series  form  the  basis  for  a  good  agricultural  district.  These  soils 
occur  on  a  level  plateau  fragment  where  erosion  has  not  been 
seriously  destructive.  A  heavy  silty  loam  is  the  prevailing  soil  type, 
though  fine  sandy  loam,  clay  loam,  silt  loam,  and  even  clay  are  all 
represented.  These  soils,  particularly  the  loam,  support  some  good 
dairy  farms  where  near  enough  to  a  market — Oil  City  or  Franklin — 
to  drive  with  milk.  The  large  farms  are  devoted  principally  to 
dairying,  while  the  smaller  ones  are  used  almost  entirely  for  garden- 
ing to  as  great  a  distance  as  10  miles  from  Oil  City  or  Franklin. 
The  greatest  degree  of  prosperity  is  seen  on  the  farms  used  for 
dairying  or  garden  crops. 

Bordering  the  stream  courses  the  country  is  deeply  dissected  and 
filled  with  steep  hills  and  fewer  ridges.  It  is  back  away  from  the 
stream  courses  along  the  divides  that  erosion  has  been  less  severe 
and  left  a  semblance  of  plateau  which  offers  very  fair  possibilities 
for  agriculture. 

Where  oil  products  are  at  all  promising,  land  is  held  at  fabulous 
prices ;  e.  g.,  a  good  dairy  farm  of  200  acres  has  not  been  sold  at  an 
offer  said  to  be  $60,000.  Some  oil  wells  are  at  present  yielding  oil. 
But  a  farm  a  mile  distant  was  held  in  the  same  way  until,  from 
hear-by  borings  as  a  basis,  the  opinion  was  formed  that  the  farm 
would  not  yield  profitable  wells.  Farm  buildings  worth  several  thou- 
sand dollars  were  allowed  to  go  to  decay,  and  almost  nothing  is  done 
with  a  farm  formerly  good  and  which  might  be  made  good  again. 

In  the  northeast  part  of  the  coimty,  north  of  the  Allegheny  Kiver 
and  east  of  Oil  Creek,  the  surface  is  much  broken.  Stony  loam  pre- 
vails, but  there  is  also  some  rough  stony  land.  Around  Plumer  the 
land  is  only  moderately  hilly  and  there  are  a  few  moderately  good 
farms. 

Much  of  the  rough  land  is  covered  with  a  scrubby  second  growth, 
and  even  if  cleared  it  can  be  bought  for  $3  an  acre.  An  occasional 
well-improved  farm  may  bring  from  $20  to  $40  an  acre,  but  most 
of  the  farms  are  cheap,  as  there  is  thought  to  be  little  money  in 
farming. 

In  sections  of  this  character  late  spring  frosts  and  early  fall  frosts 
often  injure  crops,  thus  making  the  safe  cropping  season  very  short, 
greatly  restricting  the  crops  grown  and  even  preventing  any  exten- 
sive production  of  com.  As  a  result  many  farmers  have  practically 
eliminated  corn  from  their  list  of  crops.  The  principal  crops  grown 
are  oats,  which  bring  an  average  yield  of  20  bushels  per  acre,  and 
buckwheat  15  bushels,  while  the  yield  of  wheat  ranges  from  10  to  15 
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bushels  per  acre.  Tree  fruits  seldom  bear  a  full  crop,  owing  to  injury 
from  frosts. 

In  Forest  County  only  a  small  proportion  of  the  land  is  agricul- 
turally developed.  Harmony,  Tionesta,  and  Green  townships  are 
largely  forested,  the  oil  industry  being  well  developed  in  Harmony. 
Green  Township  is  practically  a  wilderness  of  second-growth  forest, 
and  in  the  eastern  part  large  areas  have  been  burned  over.  In  such 
tracts  desolation  reigns  supreme,  as  a  stunted  growth  of  woodland 
sprouts  prevails  in  which  every  tree  of  appreciable  size  has  been 
killed  by  fire. 

The  soils  of  this  part  of  the  county  are  mostly  Dekalb  stony  loam 
or  Dekalb  stony  fine  sandy  loam,  with  here  and  there  a  spot  of  loam 
or  clay  loam.  In  the  southwestern  part  of  Jenks  Township,  just 
south  of  Gilfoyle,  and  in  Barnett  Township,  around  Kedcliff,  the 
plateau  ;s  not  deeply  dissected,  and  the  land  lies  well  for  tillage,  being 
only  gently  rolling.  These  soils,  which  are  for  the  most  part  the 
loam  and  fine  sandy  loam  with  subsoils  of  sandy  clay  or  clay  loam, 
support  a  few  good  farms,  and  might  well  support  many  more. 
Eventually  such  areas  are  certain  to  be  more  intensively  farmed.  A 
noticeable  feature  of  the  Dekalb  soils  throughout  this  area,  and,  in 
fact,  of  a  somewhat  more  extensive  area  than  is  included  in  the 
present  survey,  is  that  generally  speaking  the  sands  are  finen  in  grade 
than  farther  south  in  the  Appalachian  Dekalb  soils.  The  coarse 
grades  of  sand  were  seldom  found  in  the  present  survey,  except  where 
erosion  has  been  active  on  the  steep  slopes  and  the  finer  grades  of  sand 
have  been  washed  down  the  slopes. 

The  Dekalb  soils  occupy  most  of  the  southern  half  of  Potter 
County,  in  spite  of  the  fact  that  the  geological  column  shows  much 
red  shale  and  red  sandstone.  This  is  due  to  the  deep  dissection  which 
most  of  the  region  has  undergone.  The  walls  of  the  synclinal  val- 
leys, particularly  where  of  appreciable  breadth,  are  for  the  most 
part  of  red  shale  and  red  sandstone.  These  give  rise  to  soils  of  the 
Upshur  series,  but  they  can  rarely  be  shown  except  along  the  main 
stream  courses.  The  red  soils  usually  extend  a  third  of  the  way  or 
more  up  the  hill,  which  gets  steeper  and  steeper,  and  so  it  is  often- 
times just  the  Upshur  soils  of  the  lower  slope  that  are  farmed.  On 
the  other  hand,  the  red  Upshur  soils  sometimes  extend  entirely  up  the 
slope  and  include  the  hilltops.  In  such  cases  the  hills  are  more 
rounded  along  the  top  of  the  slope  than  are  the  Dekalb  hills,  the 
break  of  the  latter  often  being  abrupt.  These  Upshur  hills  are 
always  a  little  lower  in  elevation  than  the  highest  Dekalb  hills,  whose 
surface  of  white  sandstone  or  conglomerate  usually  rests  upon  a  layer 
of  red  shales,  etc.,  which  give  rise  to  the  Upshur  soils  where  the  up- 
permost capping  of  the  Dekalb  hills  is  wanting. 
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When  considered  as  a  whole,  this  region  has  been  so  deeply  dis- 
sected and  weathered  that  the  red  soils  have  become  mingled  with 
those  derived  from  gray,  yellow,  or  brown  shales,  white  sandstone, 
etc.,  until  the  red  color  no  longer  prevails.  In  fact,  the  boundary 
between  these  two  soil  series  in  this  part  of  Pennsylvania  will  always 
have  to  be  determined  by  mapping  the  prevailing  color,  as  extensive 
areas  are  made  up  of  beds  of  alternating  colors,  rendering  their  sepa- 
ration expensive  beyond  reason  in  general  work. 

In  the  eastern  part  of  Potter  County,  along  the  contact  with  Clin- 
ton County,  and  also  somewhat  farther  north  with  Tioga  County,  the 
sav^oothlike  topography  is  very  deeply  dissected,  making  a  great 
part  of  the  land  worthless  for  agriculture.  Much  of  tfiis  region 
would  be  mapped  as  steep  broken  land.  The  timber  has  all  been 
removed,  a  growth  of  brush  from  2  to  6  years  old  occupies  the  ground, 
and  the  region  is  desolate.  Occasional  areas  have  been  burned  over, 
increasing  the  bail^enness.     Such  areas  are  adapted  only  to  forestry. 

The  prospect  for  oil  has  led  to  the  drilling  of  countless  wells  in  the 
Dekalb  region,  a  goodly  number  of  which  have  shown  profits  ranging 
from  high  to  low,  but  abandoned  derricks  of  unsuccessful  "  dry  " 
wells,  or  wells  not  sufficiently  productive  to  warrant  a  continuation 
of  pumping,  dot  the  landscape  in  many  localities.  The  present  deso- 
lateness  of  such  areas  should  be  overcome  by  reforestation,  the  only 
economic  procedure  whereby  they  may  again  be  a  source  of  profit. 

In  locating  the  Dekalb- Volusia  boundary  in  northeast  Potter 
County  the  character  of  the  soil  has  been  made  the  determining  fac- 
tor. Hence  the  soil  boundary  is  somewhat  north  of  the  southern 
glacial  limit,  which  coincides  on  the  geological  map  with  the  southern 
occurrence  of  glacial  bowlders,  as  they  are  so  scattering  that  they 
should  be  considered  only  as  erratics  On  residual  soils. 

The  topography,  too,  presents  many  soil  complications  which  would 
appear  on  a  larger  scale  map.  For  some  distance  on  either  side  of 
the  series  boundary  as  mapped  all  the  steep  slopes  are  Dekalb  or,  in 
some  cases,  Upshur,  while  the  hilltops  are  Volusia.  For  example, 
along  the  border  south  of  Ulysses  the  ravines  from  the  Dekalb  series 
to  the  southward  head  up  into  the  Volusia  plateau,  and  thus  only  the 
original  plateau  top  is  Volusia.  The  ravines  wherever  steep  sided, 
as  they  mostly  are,  have  the  Dekalb  soils,  and  thus  cross  the  glacial 
boundary  as  determined  by  Leslie  for  a  considerable  distance  into  the 
Volusia  district. 

In  Cameron  County  the  soils  are  mainly  Dekalb,  the  silt  loam,  clay 
loam,  sandy  loam,  and  shale  loam  being  most  extensively  found. 
Upshur  soils  also  occur  in  small  areas,  and,  together  with  the  bottom 
lands,  comprise  the  most  fertile  soils  of  the  region. 
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The  whole  area  of  Dekalb  soils  surveyed  includes  an  ever-recurring 
succession  of  topographic,  soil,  and  agricultural  conditions  of  which 
the  preceding  descriptions  are  representative. 

The  influence  of  soils  on  the  character  of  agriculture  is  strikingly 
shown  in  this  region,  as  the  Dekalb- Volusia  boundary  determines  the 
farming  boundary  as  well,  the  Volusia  being  largely  tilled  and  the 
Dekalb  principally  forested. 

Considering  the  Dekalb  soils  in  their  entirety,  areas  representing 
in  the  aggregate  a  larg^e  percentage  of  the  total  are  not  adapted  to 
agriculture  under  present  conditions,  and  should  be  permanently 
devoted  to  systematic  forestry. 

On  the  more  level  areas  good  farming  soils  occur,  some  of  which 
have  been  moderately  well  developed,  but  many  more  have  not  had  a 
tithe  of  their  possibilities  brought  out. 

Whenever  there  shall  be  demand  for  farm  products  in  this  region, 
or  this  lacking,  whenever  land  becomes  higher  in  price  outside,  the 
Volusia  region  for  example,  these  Dekalb  areas  will  be  effectively  and 
profitably  farmed. 

Unfortunately  for  the  Dekalb  region,  the  opinion  is  commonly  held 
that  because  it  is  more  or  less  broken  in  surface  features,  hilly,  and 
mountainous  in  places,  and  inasmuch  as  timber  products,  oil,  and 
other  natural  resources  are  at  present  of  first  importance,  there  is 
no  opportunity  for  agricultural  development.  The  region  is  adapted 
to  the  growth  of  hay,  potatoes,  and  buckwheat  Clover  should  do 
well,  but  in  most  cases  the  soils  require  liming  for  its  growth.  This 
has  been  tried  by  few,  and  consequently  many  farmers  have  failed 
with  this  crop. 

The  crop  yields  under  the  general  methods  of  farming  now  fol- 
lowed are  low ;  com  or  oats  bring  an  average  of  20  bushels  per  acre, 
buckwheat  ranges  from  10  to  20  bushels,  and  potatoes  from  40  to  75 
bushels.  Improved  methods  of  management,  such  as  efficient  work- 
ing, effective  crop  ^rotation,  including  as  many  legumes  as  possible, 
especially  red  clover,  and  fertilization  should  increase  the  yields  to  30 
or  40  bushels  of  com,  30  bushels  of  oats,  15  to  25  bushels  of  buck- 
wheat, and  75  to  125  bushels  of  potatoes.  • 

A  fact  of  the  utmost  importance  in  considering  the  use  to  be  made 
of  these  soils  is  the  isolation  even  of  many  of  the  reasonably  level 
areas,  due  to  their  being  practically  cut  off  from  markets,  transporta- 
tion facilities,  etc.,  by  deeply  dissected  areas  of  such  extent  as  to 
make  transportation  of  farm  products  across  them  unfeasible.  As  a 
result  many  areas  of  such  location  should  be  included  with  the 
rougher  portions  for  forestry.  To  the  extent  of  supplying  local 
markets,  the  soils  adapted  to  farming  yield  good  financial  returns 
and  also  offer  opportunities  worth  while  for  producing  many  special 
products  which  are  now  shipped  into  the  region,  such  as  small  fruits, 
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garden  crops  both  summer  and  winter,  hay,  and  in  some  instances 
dairy  products.  Shipment  outside  the  area  is  in  some  cases  not 
practicable  because  the  railway  is  too  far  distant,  in  others  because 
freight  rates  are  prohibitory  for  such  use,  and  in  others  because  of  the 
steepness  rather  than  the  distance  of  the  haul  to  the  railway  station. 
Grenerally  speaking,  ordinary  farm  crops  grown  imder  present 
conditions  can  not  compete  in  the  open  market  with  the  same  crops 
grown  on  more  productive  soils  mor^  advantageously  located  with 
reference  to  direct  markets  or  satisfactory  and  cheap  shipping  facili- 
ties, such  as  may  be  had  in  some  sections  of  the  Volusia  soils  within 
the  area  surveyed. 

UPSHTJB  son^. 

The  Upshur  soils  are  of  importance  only  in  Potter  and  McKean 
counties,  where  in  the  main  they  form  strips  along  lower  slopes, 
though  they  sometimes  extend  entirely  up  the  slope  and  even  over 
flat  or  domelike  hilltops. 

The  Upshur  soils  are  dull  red  in  color,  having  been  derived  from 
red  shales  and  sandstones  of  the  Pocono,  Catskill,  and  Chemung 
formations.  These  soils  occur  mostly  in  synclinal  valleys,  which 
form  a  network  all  over  the  region ;  but  while  the  formation  can  be 
traced  far  up  the  small  streams  and  rivulets,  their  area  in  such  cases 
is,  of  course,  unappreciable.  These  soils  usually  ascend  one-third 
the  way,  or  more,  up  the  slope  which  gets  steeper  and  steeper.  So 
it  very  often  happens  that  only  the  lower  slopes  are  farmed,  the 
steep  upper  slopes,  which  are  principally  Dekalb,  being  forested. 

The  Pocono  red  shale  forms  the  surface  capping  of  some  of  the 
high,  rounded  hills  which  are  of  still  lower  horizon  than  the  ridges 
and  hills  capped  with  the  Pocono  white  and  yellow  sandstones,  Olean 
conglomerate,  or  with  one  overlying  the  other.  It  was  seldom  pos- 
sible to  show  these  hilltop  areas.  The  largest  examined  contained 
only  40  acres.  So  while  red  shales  may  be  traced  as  they  appear  on 
Leslie's  geological  map,  deep  weathering  has  so  mixed  the  soil  debris 
of  the  superincumbent  layers  of  red,  gray,  yellow,  and  brown  shales, 
white  sandstone,  etc.,  that  the  prevailing  color  of  the  soils  is  rarely 
red  enough  to  constitute  the  Upshur  soils.  In  many  places  these 
soils  are  so  dovetailed  with  the  Dekalb  soils  that  they  could  be  shown 
only  by  a  very  detailed  survey — ^in  fact  more  detailed  than  is  war- 
ranted in  this  region. 

The  Upshur  soils  are  justly  regarded  as  being  more  productive 
than  the  Dekalb  soils,  and  where  they  occur  in  fairly  level,  small 
tracts  they  bring  good  yields  of  the  staple  crops. 

The  loam,  silt  loam,  clay  loam  (silty),  and  fine  sandy  loam  are  the 
prevailing  types  in  this  series,  though  the  clay  occurs  on  steep  eroded 
9f^eaL3  where  it  is  seldom  farmed.    Their  steep  position  in  many  in- 
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stances  causes  these  soils  to  suffer  much  from  erosion,  and  under  any 
proper  system  of  farm  management  would  necessitate  keeping  them 
covered  whenever  possible  with  sod  or  cover  crops. 

Corn  is  not  a  very  certain  crop  on  account  of  injury  from  frosts. 
Buckwheat  will  average  20  bushels  only  with  good  farming,  and 
an  average  3rield  of  oats  is  20  bushels.  Clover  is  successfully  grown 
by  the  few  who  understand  liming,  or  who  apply  wood  ashes,  and 
it  ^ould  be  a  much  more  important  crop.  Apples  grow  well,  par- 
ticularly the  Twenty  Ounce,  King,  Rhode  Island  Greening,  Fall 
Pippin,  and  Strawberry.  Baldwin  has  not  been  very  successful  and 
Bellflower  has  been  indifferent.  Apples  can  be  grown  profitably  to 
the  extent  of  supplying  the  limited  local  demand  by  selecting 
locations  not  too  susceptible  to  frosts  where  satisfactory  transporta- 
tion can  be  arranged.  Farms  with  fair  improvements  range  in  price 
from  $20  to  $40  an  acre,  the  same  as  the  Dekalb  farms,  but  the  average 
price  of  the  soils  of  the  series  is  much  higher  on  account  of  the  much 
higher  percentage  of  soil  reasonably  well  adapted  to  tillage. 

Tebrace  and  Bottom-Land  Soils. 

A  glance  at  the  map  will  illustrate,  by  the  location  of  the  alluvial 
soils  with  reference  to  the  three  main  divisions  of  upland  soils,  corre- 
sponding sets  of  conditions  under  which  the  terrace  and  bottom-land 
soils  have  been  laid  down. 

By  far  the  greater  part  of  such  soils  occurring  in  the  whole  area 
are  associated  with  the  Volusia  series,  because  their  sedimentation  was 
made  possible  only  by  the  ice  sheet  which  during  its  recession  danmied 
the  water  courses,  thus  forming  ponds  and  long,  narrow  lakes.  At 
the  highest  flooded  levels,  then,  during  the  glacial  recession  consider- 
able amounts  of  sedimentary  soil  materials  were  deposited,  which 
form  at  present  the  Wheeling  soils  of  the  second  terraces.  Then  a 
stage  of  more  rapid  melting  and  outflow  was  established  and  con- 
tinued for  some  time,  with  the  result  that  the  water  table  was  lowered 
not  only  steadily  but  with  sufficient  rapidity  to  prevent  any  notice- 
able sedimentation  until  the  lowest  level  was  reached.  At  this  stage 
or  at  the  final  subsidence  of  the  dammed  waters,  due  to  the  complete 
melting  of  the  glacier,  the  slower  movement  of  the  waters  as  the 
lower  base  level  was  reached  caused  the  sedimentation  of  the  present 
Genesee  soils  of  the  first  terrace.  So,  from  the  nature  of  the  pond- 
ing and  flooding  that  took  place  during  the  formative  period  of  the 
Volusia  soils,  it  is  not  strange  that  at  the  present  time  a  well- 
developed  series  of  first  and  second  terrace  soils  accompanies  them 
and  marks  the  halting  periods  of  the  glacial  waters'  subsidence. 
The  most  recently  formed  areas  of  sedimentary  soils  are  the  local 
occurrences  of  Meadow  land  along  some  of  the  streams  and  lakes, 
whereas  local  swampy  areas  are  still  in  a  soil  formative  period. 

Digitized  by  VjOOQIC 


BECOKNOISSANCE  SOIL  SURVEY  OP  PENNSYLVANIA.  219 

Divorced  from  glacial  influence,  the  Dekalb-Upshur  country  is 
composed  of  rock  materials  so  resistant  to  weathering  and  erosion 
that  streams  have  been  able  for  the  most  part  to  cut  only  sawtooth 
Talleys,  along  which  there  has  been  little  or  no  opportunity  for  the 
.  formation  of  terrace  or  alluvial  soils.  On  the  contrary,  the  precipi- 
tateness  of  the  streams  has  rushed  all  soil-forming  materials  down- 
stream to  the  Volusia  country,  where  the  fall  is  not  only  much  less, 
but  where  the  ponding  conditions  above  referred  to  have  allowed  the 
terraces  accompanying  the  Volusia  series  not  only  to  store  up  its 
own  alluviimi,  but  also  to  appropriate  that  which  the  Dekalb  and 
Upshur  series  have  lost.  Hence,  with  the  exception  of  broken  ter- 
races along  the  Allegheny  River — a  stream  much  larger  than  any 
crossing  the  Volusia  region,  and  thus  not  affording  a  fair  comparison 
therewith — ^there  are  no  terracie  soils  of  importance  associated  with 
the  Dekalb  or  Upshur  series.  The  small  areas  which  do  occur  with 
these  soil  series  as  first  bottoms  have  been  mapped  as  the  Huntington 
soils,  while  those  along  the  Allegheny  River  are  principally  the 
Wheeling  soils. 

Quite  different  have  been  the  conditions  on  the  Dunkirk  plain, 
where  the  lake  sediment  soils  have  been  cut  across  by  streams  flowing 
from  the  Volusia  plateau  to  the  south.  This  mellow  alluvium  has 
offered  little  resistance,  the  streams  have  clean-cut  banks  which  rarely 
overflow,  and  no  terrace  or  bottom-land  soils  of  consequence  have  been 
formed  above  the  basal  material,  except  along  Elk  Creek  near  Girard. 

Wheeling  soils. 

The  Wheeling  or  second-terrace  soils  occur  principally  in  Craw-* 
ford,  Mercer,  and  Warren  counties.  The  soils  were  formed  by  the  re- 
working of  the  glacial  material  by  the  streams  that  issued  from  the 
glacier  front,  and  they  are  more  or  less  stratified.  The  soils  are 
brown,  with  brown  or  yellowish-brown  subsoils  which  are  usually  of 
about  the  same  texture  as  the  soils.  These  soils  are  well  drained  and 
productive,  though  in  local  areas  they  are  somewhat  subject  to 
drought. 

In  texture  the  Wheeling  soils  range  from  sandy  and  gravelly  loams 
to  heavy  loams  and  silt  loams.  Gravel  beds  are  frequent  in  occur- 
rence at  varying  depths  below  the  surface.  According  to  circum- 
•  stances,  these  may  be  injurious  or  beneficial,  the  former  only  in  accent- 
uating the  effects  of  drought.  On  some  of  the  most  productive  areas 
of  the  loam  member  of  the  series  the  soil  consists  of  a  mellow,  brown, 
medium  loam  9  inches  deep,  overlying  a  subsoil  of  brown  loam  which 
is  rather  stiff  but  not  heavy.  This  is  an  excellent  soil,  yielding  60 
bushels  of  shelled  com,  40  to  60  bushels  of  oats,  and  20  to  25  bushels 
of  wheat  per  acre.  The  more  sandy  and  porous  types  are  less  produc- 
tive, but  as  a  soil  series  the  crop  averages  are  good,  as  is  sho^^n  by  a 
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general  range  in  price  of  $60  to  $100  an  acre  where  well  improved. 
The  sandy  types  of  the  series  are  used  to  some  extent  for  trucking  and 
gardening  with  good  results.  Many  very  desirable  farms  are  lo- 
cated on  the  Wheeling  soils,  improvements  are  well  advanced,  and  the 
farmers  are  generally  prosperous. 

GENESEE  SOILS. 

Along  many  of  the  numerous  streams  in  the  Volusia  country  are 
alluvial  first  bottoms  varying  greatly  in  width  and  character  of  soil 
materials.  The  color  of  these  soils  is  wide  in  range,  but  is  most  often 
a  dark  brown,  with  yellow-brown  or  grayish  subsoils,  which  are  not 
infrequently  somewhat  mottled.  These  soils  have  been  derived  from 
the  reworked  materials  of  the  sandstone  and  shale  uplands,  aug- 
mented in  much  of  the  area  by  washings  ^from  the  glacial  soils.  Iir 
texture  these  soils  are  extremely  variable,  ranging  from  sands  to 
heavy  clays,  and  in  general  no  large  areas  of  any  one  type  of  soil 
occur.  The  Genesee  soils,  while  subject  to  overflow,  are  in  many 
places  considered  sufficiently  safe  from  loss  by  this  source  to  be  used 
for  tilled  crops,  the  fine  sandy  loam  being  well  adapted  to  corn,  pota- 
toes, truck,  and  garden  crops,  the  loam  and  silt  loam  to  com,  grass, 
and  grain.  Areas  more  subject  to  overflow  or  not  as  well  drained 
furnish  excellent  pasturage,  and  so  bring  a  good  income.  Local  areas 
are  subject  to  more  injurious  washing,  and  so  are  of  little  value,  but 
they  are  not  sufficient  in  extent  to  be  of  consequence.  Similar  to  the 
preceding  in  importance  are  swampy  areas  which  would  have  been  in- 
cluded in  Meadow  if  larger  in  extent. 

HUNTINGTON   SOILS. 

The  Huntington  soils  occur  as  narrow  bottom  -lands  in  the  Dekalb- 
Upshur  r^ion,  where  local  conditions  have  permitted  the  formation 
of  little  valley  flats  or  slight  benches  along  stream  courses  which  have 
characteristically  cut  V-shaped  valleys.  These  soils  are  subject  to 
overflow  from  swift-flowing  waters,  and  are  variable  in  texture  even 
on  small  areas.  They  often  afford  excellent  pasturage,  but  only  the 
best-drained  spots  can  be  used  for  tilled  crops. 

CLIMATE. 

There  are  three  distinct  sets  of  weather  conditions  in  the  region 
surveyed,  corresponding  to  the  three  broad  topographic  divisions 
previously  outlined.  Were  the  data  available  from  a  sufficient  num- 
ber of  weather  stations  located  on  each  of  these  divisions  at  repre- 
sentative elevations  to  work  out  with  precision  a  comparison  between 
them  it  would  be  most  interesting,  but  unfortunately  this  involves 
greater  detail  of  observations  than  has  yet  been  made.  The  temper- 
ing influence  of  the  lake  on  the  climate  of  the  adjoining  plain  is  well 
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known.  A  further  fact  has  been  demonstrated  in  that  a  part  of  this 
modifying  influence  extends  for  at  least  a  little  way  up  the  escarp- 
ment slope  to  the  south  into  the  Volusia  soil  region,  thus  making 
possible  an  extension  of  the  vineyard  interests.  But  to  just  what 
extent  this  occurs,  or  may  be  depended  upon  to  insure  weather  con- 
ditions favorable  to  the  grape,  has  yet  to  be  established ;  and  there  is 
a  fine  point  just  here  between  climatic  safety  and  soil  adaptation 
which  requires  local  verification. 

The  controlling  climatic  factor  in  grape  production  is  not  one  of 
mean  seasonal  temperature,  but  rather  of  seasonable  and  unseasonable 
frosts.  To  illustrate,  an  equalized  temperature  curve  extends  from  the 
lake-shore  belt  southward  far  over  the  Volusia  soils  and  including 
most  all  of  Crawford  and  Mercer  counties,  but  the  length  of  the 
frost- free  season  is  much  greater  along  the  lake  shore  than  well  up 
on  the  escarpment.  And  it  is  only  for  a  short  distance  south  of  the 
escarpment  that  the  frosts  are  held  off  long  enough  in  the  early 
autumn  to  make  grape  growing  safe. 

In  the  southern  district,  too,  the  advisability  of  setting  tree  fruit, 
particularly  apples,  depends  in  some  measure  upon  the  relative  im- 
munity from  late  spring  frosts,  while  the  corn  crop  and  vegetables 
as  well  are  similarly  affected.  These  climatic  problems  are  primarily 
local  rather  than  regional  in  scope,  as  is  illustrated  by  the  frequent 
loss,  in  hollows  or  depressions,  of  fruit  and  other  crops  by  late  spring 
frosts. 

Below  are  given  weather  records  in  so  far  as  such  are  available  to 
illustrate  the  conditions  in  the  general  area : 

Normal  monthly  and  annual  temperature  and  precipitation. 


Month. 


Erie. 


Tem- 
pera- 
ture. 


Precip- 
itation. 


8aegentoW'6.       Greenville.  Skldmore. 


Tem- 
pera- 
tore. 


Precip- 
itation. 


Tem- 
pera- 
ture. 


Precip- 
itation. 


Tem- 
pera- 
ture, 
year 
1906. 


Precip- 
itation, 
year 
1906. 


Franklin. 


Tem- 
pera- 
ture. 


Precip- 
itation. 


January 

February  .. 

March 

April 

May 

June 

July 

Aufost..... 
September . 

October 

November  . 
December.. 

Tear. 


OF. 
26.2 
26.2 
88.5 
44.4 
66.6 
66.5 
71.3 
69.6 
68.9 
52.9 
4L1 
81.9 


8.08 
2.85 
2.66 
^40 
8.48 
8.75 
8.21 
8.26 
8.49 
3.80 
8.61 
8.06 


°F. 
25.0 
22.9 
84.8 
45.8 
57.8 
65.6 
69.4 
67.8 
61.8 
50.5 
88.7 
28.5 


Inche9, 
8.11 
8.86 
8.86 
2.86 
4.65 
4.84 
4.97 
4.48 
8.85 
2.98 
8.54 
8.32 


Of. 
27.1 
25.5 
86.6 
45.6 
57.5 
66.6 
70v8 
67.2 
61.7 
49.8 
88.8 
81.0 


Inches, 
8.65 
2.54 
8.97 
2.90 
8.84 
4.81 
5.00 
8.69 
8.48 
8.42 
2.99 
2.72 


OF. 
26.0 
24.0 
40.5 
47.8 
60.2 
66.6 
71.8 
67.6 
66.6 
55.4 
89.1 
80.8 


Inche$. 
2.63 
2.70 
4.45 
2.20 
5.06 
2.45 
8.65 
2.70 
.95 
1.60 
1.00 
2.10 


OF. 
26.2 
28.4 
38.1 
45.9 
58.2 
65.8 
71.2 
68.7 
68.5 


39.6 
28.9 


48.7      88.55        47.8 


44.82 


48.0 


42.01 


49.7 


81.48 


Inche$. 
8.69 
8.31 
3.42 
2.56 
3.27 
4.85 
4.75 
8.73 
3.78 
2.89 
.8.27 
8.82 


42.79 
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Normal  monthly  and  annual  temperofture  and  precipitation — Continued. 


Month. 


Jannary... 
February  . 

March 

April. 

May.. 

June 

July 

August 

September 
October... 
November 
December. 

Year 


Warren. 


Temper- 
ature. 


op. 
25.2 
22.7 
36. 1 
43.9 
56.5 
64.7 
69.7 
67.3 
62.1 
51.0 
39.0 
27.7 


47.1 


Precipl- 
taUon. 


Inche8. 
2.90 
2.52 
3.07 
8.10 
4.78 
4.24 
5.50 
4.05 
3.91 
8.12 
3.58 
3.41 


44.18 


St.  Maryg. 


Temper- 
ature. 


22.8 
20.9 
34.4 
43.6 
56.3 
63.1 
69.1 
66.3 
60.4 
49.6 
37.3 
26.0 


45.8 


Precipi- 
tation. 


Inches. 
2.79 
2.00 


3.00 
3.53 
4.68 
5.07 
3.72 
3.59 
3.24 
2.86 
2.91 


Bmporium. 


Temper- 
ature. 


26.1 
25.2 
35.3 
47.4 
59.5 
67.5 
70.7 
68.4 
62.1 
60.3 
39.5 
29.7 


48.5 


Precipi- 
tation. 


Inchci. 
8.19 
2.98 
3.87 
8.07 
4.61 
4.54 
5.01 
3.88 
3.84 
8.26 
2.96 
3.51 


44.22 


Wellsboro. 


Temper- 
ature. 


24.6 
25.0 
82.1 
44.2 
57.1 
64.6 
68.9 
65.6 
59.5 
49.0 
37.7 
28.8 


'46.4 


Preclpl- 
tatjon. 


JncheM. 
8.09 
2.8S 
3.48 
8.30 
4.41 
4.32 
8.71 
8.64 
2.54 
3.69 
3.20 
&.51 


41.72 


Dates  of  first  and  last  killing  frosts. 


Year. 


1901 

1902 

1903 

1904 

1905 

1906 

1907..,.. 

1908 

Average 


Erie. 

Last  in 
spring. 

First  in 
fall. 

Apr.  10 

Nov.  19 

Apr.     8 

Nov.    8 

Apr.     5 

Nov.  11 

Apr.  21 
Apr.  22 
Apr.     8 
Apr.  20 

Sept.  22 
Oct.    26 
Nov.    1 
Oct.    19 

Apr.  17 

Nov.  13 

Apr.  14 

Oct.    30 

Saegerstown. 


First  in 
fall. 


May  15 
May  29 
Apr.  28 
May  12 
May  24 
May  10 
May  22 
May  5 
May  14 


Oct.  4 
Oct.  8 
Sept.  20 
Sept.  22 
Oct.  26 
Oct.  1 
Oct.  9 
Sept.  30 
Oct.     5 


Greenville. 


La8t  in 
spring. 


May  8 
May  12 
May  21 
May  11 
May  21 
May  4 
May  13 


First  in 
fall. 


Sept.  29 
Sept.  *21 
Oct.  26 
Oct.  11 
Oct  21 
Sept.  30 
Oct.      8 


Year. 


1901 

1902 

1908 

1904 

1905 

1906 

1907 

1908 

Average  . 


Skidmore. 


Last  in 
spring. 


May  28 
May  24 
May  8 
May  22 
May  3 
May  17 


First  In 
fall. 


Sept.  22 
Sept.  26 
Oct.  11 
Oct.  1 
Sept.  80 
Sept.  30 


Franklin. 


Leu^in 
spring. 


May  16 
May  29 
May  5 
May  12 
May  24 
June  12 
May  22 
May  5 
May  20 


First  in 
fall. 


Oct. 

Oct 

Sept. 

Sept. 

Oct. 

Oct. 

Oct. 


Oct 


Warren. 


Last  in 
spring. 


May 
May 
May 
May 
May 
May 
May 
May 
May 


First  in 
fall. 


Oct  4 
Oct  21 
Oct  24 
Sept  21 
Oct  28 
Oct  8 
Oct  9 
Sept  30 
Oct   10 
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Dates  of  first  and  last  killing  frosts — Ck)ntlnued. 


Year. 


1901 

1902 

1903 

19W 

1906 

1906 

1907 

1908 

Avenge 


St.  Marys  (1,740 
feet  above  tide). 


Last  in      First  in 
spring.         fall. 


Apr.  17 
May  10 
May  2 
May  12 
May  24 
May  21 
May  22 
May  2 
May   10 


Sept.  20 
Sept.  15 
Sept.  19 
Sept.  22 
Sept.  27 
Oct.  1 
Oct  2 
Sept  80 
Sept  25 


Emporium  (l.a^ 
feet  above  tide.) 


La.<itin 
spring. 


May  7 
May  29 
Apr.  28 
May  12 
May  2t 
May  21 
May  22 
May  4 
May  16 


First  in 
fall. 


Oct  4 
Oct.  10 
Sept.  29 
Sept  22 
Oct.  26 
Oct  12 
Oct  19 
Sept  17 
Oct.      6 


Wellsboro  (1,327 
feet  above  tide). 


Last  in 
spring. 


May  16 
May  29 
Apr.  6 
May  12 
May  21 
May  21 
May  30 
May  10 
May  14 


First  in 
fall. 


Oct  4 
Sept  6 
Sept  29 
Sept  22 
Sept  27 
Oct  12 
Oct  6 
Sept  16 
Sept.  26 


It  will  be  noticed  that  the  favoring  climatic  conditions  of  the  lake 
front  do  not  furnish  a  mean  annual  temperature  appreciably  higher 
than  that  of  various  other  stations  within  the  area  where  vineyards 
are  much  less  safe,  but  that  the  shore  belt  represented  by  the  Erie 
records  has  a  much  longer  season  free  from  frosts  than  any  of  the 
other  stations. 


REVIEW  OF  THE  DEVELOPMENT  OF  AGRICULTURE  IN  THE  AREA. 

A  brief  sketch  of  the  agricultural  development  of  the  region 
surveyed  is  perhaps  the  shortest  course  to  an  adequate  understanding 
of  its  present  soil  and  farming  conditions. 

The  region  is  divided  both  topographically  and  physiographically 
into  three  well-defined  sections,  the  boundaries  of  which  in  this  case 
coincide  with  those  of  the  three  principal  divisions  of  soils  indicated 
on  the  accompanying  soil  map. 

The  first  of  these  corresponds  to  the  lake  plain  along  Lake  Erie. 
This  plain,  which  was  formerly  lake  floor  and  has  a  resultant  topog- 
raphy, extends  back  from  2  to  4  miles,  with  an  average  distance  of 
about  3  miles.  The  surface  of  this  region  is  generally  level,  the  most 
marked  feature  being  a  succession  of  old  shore  lines.  Of  these,  two 
or  three  are  well  defined,  while  others  are  slight  and  broken,  local 
beach  markings  being  of  frequent  occurrence. 

Succeeding  this  lake  plain  on  the  south  is  a  moderately  rolling 
plateau.  The  boundary  between  these  divisions  is  always  definite 
and  usually  abrupt,  the  plateau  being  locally  designated  as  "hill 
country."  The  plateau  belt  has  an  approximate  width  of  about  19 
miles  near  the  west  end,  47  miles  near  the  center,  and  contracts  to  32 
miles  toward  the  east  end  of  the  area.  The  southernmost  division, 
which  extends  to  the  southern  boundary  of  the  area  surveyed,  and  in 
most  cases  far  beyond,  is  much  higher  in  altitude  than  the  country  to 
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tUe  north;  and  although  originally  a  high  plateau,  it  has  been  so 
deeply  and  so  sharply  dissected  that  it  is  now,  for  the  most  part,  very 
rough  in  surface  features.  On  this  account  it  is  locally  designated  as 
"  the  mountainous  country." 

These  three  divisions  are  as  diverse  in  character  of  soil  series  as  in 
surface  features.  Xo  less  marked  are  the  three  systems  of  agricultural 
adaptation  and  development,  not  only  as  they  exist  now  but  also  as 
they  illustrate  three  definite  stages  of  soil  development,  viz,  (1)  the 
pioneer  stage,  with  limited  farming  to  furnish  partially  the  necessary 
food  supplies  to  the  major  part  of  the  population  while  engaged  in 
removing  immediately  available  natural  resources,  such  as  tan  bark, 
timber,  etc.;  (2)  the  general  farming  stag6,  when  the  major  part  of 
the  region  becomes  cleared  and  is  used  for  growing  staple  farm  crops, 
such  as  cereals,  corn,  and  hay;  and  (3)  the  special  farm  industry 
stage,  where  some  particular  crop  or  product,  or  more  than  one, 
assumes  a  leading  place  in  agricultural  production  because  of  peculiar 
adaptation  to  special  conditions,  or  possibly  because  general  farming 
on  account  of  thick  settlement  and  consequent  high  price  of  land  is  no 
longer  profitable. 

Of  these  divisions,  the  southern  or  mountainous  area,  which  cor- 
responds to  the  pioneer  stage,  is  occupied  by  the  Dekalb  and  Upshur 
soils,  the  middle  or  plateau  region  by  the  Volusia  and  Warren  soils, 
used  for  general  farming,  and  the  lake  plain  by  the  Dunkirk  soils, 
adapted  to  special  crops. 

In  the  southern  division  the  early  settlers — these  counties  were  first 
settled  in  the  last  part  of  the  eighteenth  and  the  early  part  of  the 
nineteenth  centuries  —  were  guided  primarily  in  the  selection  of 
places  to  clear  for  farming  by  the  character  of  the  topography. 

Originally  a  lofty  plateau  of  sandstones  and  shales,  a  great  part  of 
this  region  has  been  dissected  into  a  succession  of  deep,  saw-toothed 
valleys,  with  sharp  interjacent  ridges.  In  places  the  old  plateau 
level  has  been  more  uniformly  resistant  to  the  agencies  of  weathering, 
and  at  present  occurs  as  isolated  high  plateau  areas  surrounded  by 
deeply  eroded  gorges.  These  level  areas  were  commonly  chosen  as 
locations  for  settlement  while  the  forests  of  the  whole  region  were 
being  removed,  and  the  only  agriculture  was  the  production  of  farm 
supplies  for  local  consumption.  Tan  bark  and  lumber,  together  with 
potash  and  pearl  ash,  were  the  products  of  the  country,  and  as  the 
supply  of  these  began  to  decline  it  seemed  that  the  region  would 
revert  to  forestry.  The  discovery,  however,  of  petroleum  oil  of  high 
quality  delayed  such  impending  tendency,  and  clusters  of  oil  der- 
ricks are  still  a  prominent  feature  of  the  regicwial  landscape,  as  they 
bid  fair  to  remain  for  some  time  to  come. 

So  long  as  the  development  of  these  immediately  available  natural 
resources  continues  profitable  the  markets  afforded  by  lumber  camps, 
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oil-district  settlements,  and  the  towns  necessary  for  the  handling  of 
the  business  of  these  two  industries  will  cause  a  limited  agriculture 
to  flourish,  even  though  it  could  in  no  way  take  part  in  the  shipment 
of  farm  products  to  exterior  markets.  This  is  due  to  two  reasons — 
first,  the  soil  is  not  suitable,  and  second,  the  rough-featured  country 
renders  transportation  too  costly.  Crop  yields,  moreover,  on  these 
soils  were  not  heavy  enough  to  stimulate  general  farming  to  the  point 
of  competing  with  the  soils  of  the  second  and  third  districts  of  this 
area  or  with  soils  of  similar  productivity  beyond  the  area.  Hence 
farming  has  never  been  developed  to  any  considerable  extent  on  the 
Dekalb  soils  and  only  in  well-located  areas  of  the  Upshur  soils. 

In  the  area  covered  by  the  second  division  the  removal  of  tim- 
ber by  the  early  settlers  left  a  smoothly  rolling  plateau,  gener- 
ally adapted  to  farming  as  far  as  surface  features  were  concerned, 
and  possessed  of  a  much  more  productive  class  of  soils  than  the  moun- 
tainous section.  As  a  result  a  type  of  general  farming  developed 
consonant  with  a  region  of  productive  soils  favorably  located  for 
agricultural  purposes.  Extensive  farming — wheat,  oats,  and  grass, 
with  some  com — was  the  regime  adopted,  and  this  practice  still  pre- 
vails. The  soils,  while  s(Hnewhat  varied,  are  such  as  to  tend  in  some 
measure  to  retard  the  development  of  special  crops,  and,  besides, 
the  results  of  the  system  followed  have  b^n  good  enough  on  well- 
managed  farms  to  warrant  a  continuance  of  the  system. 

In  the  third  division  the  Dunkirk  soils  were  early  cleared  and 
general  farming  prospered.  The  soils  were  more  easily  tiljed  than 
the  "  hill  lands  "  to  the  south,  and  animal  husbandry  developed  rap- 
idly. The  level  surface  of  this  lake  plain,  moreover,  made  it  the 
natoral  gateway  for  railway  transportation  lines  between  New  Eng- 
land, New  York,  and  Ohio  and  the  westward  States.  The  combina- 
tion of  such  features  as  these  led  to  a  much  greater,  as  well  as  more 
rapid,  increase  in  population  than  took  place  in  the  other  two  divi- 
sions of  the  area,  and  as  a  result  the  prices  of  land  rapidly  advanced. 
This  movement  brought  these  soils  directly  into  competition  in  the 
production  of  staple  farm  crops  with  soils  cheaper  in  price  and  yet 
at  least  equal  in  average  crop  yields. 

Fortunately  for  the  agricultural  welfare  of  this  favored  section, 
the  soils  were  such  as  to  render  feasible  the  growing  of  a  wide  range 
of  garden  and  truck  crops,  small  fruits,  etc.,  not  only  for  the  rapidly 
increasing  population  and  local  canning  factories,  but  also  for  ship- 
ment to  neighboring  regions  less  fortunate  in  crop  adaptation;  and 
so  the  necessity  for  competing  with  the  Volusia  soils  in  the  production 
of  general  farm  crops  has  been  largely  removed. 

The  factor  of  chiefest  importance,  however,  in  the  modem  agri- 
cultural development  of  this  section  is  its  striking  adaptability,  on 
account  of  climatic  and  soil  condition's  combined,  to  the  growing  of 
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grapes.    In  fact,  it  is  this  special  crop  that  has  given  the  lake  shore 
agricultural  distinction. 

PRESENT  AGRICULTURAL  PRACTICES. 
GENERAL  AGEICULTUBE. 

The  present  agricultural  practice  of  the  area,  the  character  of  the 
farm  products,  and  the  general  agricultural  conditions  are  so  varied 
that  the  region  will  be  considered  under  three  headings — ^the  Dekalb- 
Upshur  district,  the  Volusia- Warren  district,  and  the  Dunkirk  dis- 
trict. 

In  the  Dekalb  district  the  character  of  the  farm  products  is  wide, 
in  its  entire  range,  but  the  principal  products  may  be  readily  grouped 
according  to  topography,  marketing  possibilities,  and  the  character 
of  the  soils. 

Where  the  topography  is  rough,  the  sources  of  income  are  the  same 
as  already  described  under  earlier  conditions— chiefly  timber  products 
and  oil.  Level  areas  beyond  the  limits  of  practicable  driving  dis- 
tance from  markets  are  used  for  a  very  general  kind  of  farming  and 
the  growing  of  home  supplies.  An  occasional  beef,  a  few  hogs  and 
veal  calves,  a  little  butter,  some  poultry  and  eggs,  and  sometimes 
potatoes,  are  the  chief  sources  of  income,  although  a  small  farm  is 
very  often  run  by  the  family  of  a  man  who  works  steadily  with  his 
own  horses  at  "  teaming,"  the  job  consisting  of  days'  work  or  hauling 
some  of  the  forest  products  by  contract. 

Dairy  produce  to  supply  local  markets  and  to  some  extent  for 
shipment  is  the  principal  output  of  the  level  areas  near  such  towns  as 
Coudersport,  Austin,  Oil  City,  Franklin,  Warren,  and  Tidioute, 
Near  these  markets  garden  crops  are  grown  to  some  extent,  and  the 
market  conditions  at  Oil  City,  at  present  the  largest  and  most  active 
market  on  the  Dekalb  soils,  will  indicate  concisely  the  demand  for 
farm  crops  which  can  be  grown  with  profit  on  these  soils. 

Poultry  and  eggs,  particularly  the  latter,  could  be  produced  in  this 
locality  at  a  profit.  The  only  large  commercial  poultry  plant  in  the 
area  sells  nothing  locally.  This  plant  has  been  established  for  seven 
years,  and  at  the  present  time  has  between  50,000  and  60,000  ducks 
and  ducklings,  these  figures  representing  the  maximum  number  dur- 
ing the  year.  A  branch  of  this  plant  carries  2,500  hens.  All  the  out- 
put of  dressed  poultry  and  eggs  is  shipped  to  New  York  City,  hence 
the  plant  should  prove  an  incentive  rather  than  a  deterrent  to  an 
increase  in  the  production  of  poultry  and  eggs  for  local  markets,  and 
of  the  latter  for  the  general  markets  as  well.  The  grain  to  support 
such  a  development,  however,  should  be  home-grown  in  most  cases. 
The  soils  may  be  made  to  produce  the  necessary  grain  and  forage 
crops  with  economy,  the  expense  of  carriage  is  reduced  to  a  minimum, 
as  the  products  represent  a  relatively  high  money  value,  and  the  mag- 
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nitade  of  the  venture  may  be  made  to  fit  the  convenience  of  everyone 
with  reference  to  investment  or  as  complementing  other  lines  of  farm 
activity.. 

Potatoes  are  shipped  in  by  the  carload  and  in  smaller  lots,  notwith- 
standing the  fact  that  soils  well  adapted  to  their  economic  production 
are  convenient  to  the  local  markets. 

The  opportunity  for  farmers  to  sell  a  high  quality  butter  put  up  in 
prints  is  exceUent.  In  the  past  little  attention  has  been  paid  to  mar- 
keting the  butter  in  attractive  form.  Very  often  the  butter  has  been 
put  into  tubs  which  do  not  attract  the  buyer,  and  not  infrequently 
butter  from  two  or  three  different  chumings,  which  may  represent  as 
many  weeks  and  much  variation  in  quality,  is  all  packed  together  in 
the  same  tub.  Such  butter  brings  the  farmer  only  15  cents  a  pound 
or  so,  as  grocers  can  not  depend  on  its  quality.  As  a  result  many 
grocers  refuse  to  handle  it  altogether,  and  buy  creamery  tub  butter, 
largely  from  Chautauqua  and  Cattaraugus  counties,  N.  Y.  It  does 
not  pay  farmers  to  produce  butter  low  in  quality;  hence  improve- 
ment in  methods  of  production  and  making  must  come,  as  well  as  in 
bringing  it  to  the  purchaser  in  a  form  that  will  appeal  to  him.  A 
few  farmers  are  already  doing  this  and  sell  at  remunerative  prices  to 
private  customers.  There  is  opportunity  for  many  more  to  do  the 
same  thing,  but  the  demand  is  for  strictly  high-class  butter  packed  in 
prints. 

Garden  vegetables  bring  a  good  price  in  the  local  markets  until 
there  is  an  oversupply,  and  then  there  is  no  profitable  outlet  In  some 
parts  of  the  area  not  enough  green  vegetables  are  grown  for  local 
consumption.  That  is,  the  supply  is  sufficient  only  at  the  time  of 
ripening  from  one  common  planting  time,  namely,  when  the  ground 
gets  in  good  condition  in  the  spring.  Then  for  a  few  days  there  may 
be  even  a  glut  in  the  local  market.  If  a  series  of  plantings  of  different 
varieties  of  vegetables,  small  fruits,  etc.,  were  so  made  as  to  enable 
the  grower  to  furnish  the  hotels  and  private  families  with  a  sequence 
of  the  products  throughout  even  the  growing  season  it  would  be 
accepting  with  a  high  rate  of  profit  the  money  which  now  goes  out- 
side the  district  to  pay  others  for  growing  these  things  and  the 
transportation  companies  for  bringing  them  into  the  area. 

Hay  for  the  towns  in  the  Dekalb-Upshur  region  is  brought  in 
largely  from  the  Volusia  region  to  the  north,  and  whi!e  the  Dekalb 
and  Upshur  soils  can  not,  generally  speaking,  compete  with  the 
Volusia  soils  in  the  production  of  this  crop  for  outside  markets,  the 
heavy  loams,  the  clay  loams,  and  the  silt  loams  are  well  adapted  to 
grow  all  the  hay  that  can  be  consumed  within  the  area  cheaper  than 
hay  can  be  shipped  in,  plus  the  additional  freight  charges.  In  some 
favorable  localities,  where  these  soils  are  near  stations,  hay  might 
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also  be  grown  to  advantage  for  outside  shipment.    Because  of  danger 
from  frosts  only  early  maturing  varieties  of  com  should  be  planted. 

In  a  favorable  year  the  crop  of  apples  is  enough  for  local  demands, 
besides  a  few  for  shipment.  In  such  years  the  local  price  is  about 
50  cents  a  bushel.  The  occurrence  of  unseasonable  frosts,  however, 
is  the  limiting  factor  in  commercial  orcharding  in  this  region  as  far 
as  the  production  end  is  concerned,  the  uncertainty  of  the  crop  very 
frequently  necessitating  the  importation  of  apples,  while  peach 
growing  is  very  hazardous.  Here,  then,  an  adverse  climatic  factor 
and  either  limited  markets  or  high  expense  in  reaching  larger  mar- 
kets restrict  the  development  of  a  fruit  industry  which  the  soils  if 
properly  handled  are  capable  of  maintaining.  Some  of  the  most 
successful  varieties  of  apples  on  the  different  soil  types  of  these  series 
are  the  Northern  Spy,  Rhode  Island  Greening,  Greasy  Pippin,  and 
Winter  Bambo.  These  varieties  all  do  well  on  the  types  of  soil 
adapted  to  them. 

On  the  Dekalb  and  Upshur  series  little  attention  is  given  to  the 
adaptation  of  soils  to  the  different  crops,  and  the  subject  of  suitable 
rotations,  too,  is  neglected  on  most  farms.  The  agricultural  methods 
followed  are  on  the  whole  adapted  to  present  conditions  only  if  the 
present  undeveloped  condition  of  the  region  is  the  ideal  in  view,  but 
the  fact  must  not  be  overlooked  that  the  markets  availably  for  much 
of  the  region  are  not  such  as  to  furnish  incentive  for  developing 
methods  very  much  more  intensive.  Hence  the  successful  farmer 
must  be  he  who  can  in  some  way  develop  market  possibilities  or 
produce  relatively  high-priced  material  to  sell  in  order  that  trans- 
portation charges  shall  not  call  for  an  unduly  high  percentage  of 
the  gross  returns  of  the  product. 

The  subject  of  farm  labor  in  this  region,  while  increasingly  perti- 
nent in  farm  management,  is  not  more  difficult  than  elsewhere.  Of 
the  total  number  of  farms,  a  higher  percentage  is  tilled  by  the 
owners  on  the  Dekalb-Upshur  soils — approximately  80  per  cent — 
than  on  the  Volusia  or  the  Dunkirk  soils.  This  method  of  land 
operation  follows  the  intensity  of  the  agricultural  practice. 

There  are  likewise  the  most  rented  farms  on  the  Dimkirk  soils, 
though  the  exact  figures  are  not  available,  as  there  are  no  counties 
that  contain  only*  Dunkirk  soils.  The  Volusia  soils  may  be  roughly 
estimated  on  the  same  basis  as  having  75  per  cent  of  the  farms  tilled 
by  the  owners,  yet  Erie  County,  with  a  comparatively  small  propor- 
tion of  Dunkirk  soils,  has  by  the  1900  census  only  66.8  per  cent,  and 
from  these  figures  the  approximate  conditions  may  be  inferred. 

(Considering  the  size  of  farms,  the  Dekalb-Upshur  region  prob- 
ably contains  the  largest  in  total  area,  but  of  improved  farm  land 
the  Volusia  farms  contain  the  most  acres.    The  average  acreage  of 
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Dunkirk  farms  is  not  large,  though  there  are  some  large  estates. 
Here,  however,  the  farms  all  consist  almost  entirely  of  improved  land. 

In  the  Volusia  soil  region  general  farming  has  been  almost  uni- 
versally followed,  com,  oats,  wheat,  and  grass  being  the  regular 
rotation,  but  with  buckwheat  also  as  an  important  crop  wherever  in 
the  rotation  it  happens  to  be  convenient.  This  plan  of  rotation  is 
merely  a  development  of  the  agriculture  of  the  early  days.  Most  of 
these  crops  are  consumed  on  the  farm,  dairy  products  being  the  prin- 
cipal source  of  income.  Potatoes  and  hay  are  the  leading  money 
crops.  -  Most  dairymen  market  as  many  hogs  as  needed  to  utilize  the 
skimmed  milk  to  advantage.  Pork  sometimes  occupies  a  more  promi- 
nent place  in  the  list  of  farm  products,  but  in  most  cases  it  depends 
upon  and  is  consistent  with  the  size  of  the  dairy. 

Dairying  is  most  extensively  carried  on  near  the  larger  towns,  and 
brings  marked  results  in  the  improvement  of  the  farm.  Cheese  fac- 
tories and  creameries  have  been  established  over  the  Volusia  region 
and  have  given  such  impetus  to  dairying  that  the  number  of  cows  is 
steadily  increasing  and  the  quality  improving.  Most  of  these  fac- 
tories are  cooperative  in  nature,  the  manager  making  the  butter  or 
cheese,  marketing  the  product,  and  returning  to  the  patrons  their 
proportion  of  the  net  returns  after  deducting  the  cost  of  making  and 
his  own  commission.  Under  such  conditions  both  the  gross  and  net 
returns  from  dairy  products  are  relatively  much  greater  than  in  the 
Dekalb-Upshur  region. 

The  conservatism,  more  or  less  justified,  which  the  general  sta- 
bility of  farming  as  a  business  both  engenders  and  fosters  has  been 
unccmducive  to  change  either  in  the  character  of  farm  products  or 
in  the  methods  of  production.  This  is  seen  in  the  tenacity  with 
which  a  crop  such  as  hay  is  made  the  principal  source  of  income  on 
many  farms,  disregarding  the  land  depreciation  consequent  upon  a 
system  of  farming  so  unbalanced.  Hay  may  be  an  excellent  money 
crop,  especially  if  only  a  moderate  percentage  acreage  is  sold  annu- 
ally for  this  purpose,  and  provided  further  that  the  yield  per  acre 
is  kept  to  a  high  standard  by  efficient  soil  management  The  yield 
may  be  kept  up  in  many  different  ways,  according  as  it  may  be  made 
to  fit  into  some  definite  scheme  of  farming.  But  one  of  the  chief 
sources  of  unremunerative  returns  is  to  allow  the  yield  to  decrease 
until  there  is  no  possibility  of  profit  in  the  crop.  In  these  days  of 
expensive  labor  and  of  increasing  requirements  to  make  an  intensive 
cropping  system  profitable  there  is  a  strong  tendency  on  the  part  of 
some  to  try  to  avoid  as  many  of  these  difficulties  of  farming  as  pos- 
sible and  to  keep  most  of  the  land  producing  hay. 

There  is  notable  lack  of  initiative  in  devising  some  effective  system 
of  soil  cropping  and  manipulation  and  then  holding  the  farm  up  to  a 
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high  standard  of  production.  Lack  of  profit  with  inherited  methods 
has  often  been  a  source  of  discouragement  rather  than  a  spurring 
incentive  to  devise  new  plans  to  overcome  unsatisfactory  conditions. 
Encouraging  examples  of  prosperous  farmers  are  sufficiently  frequent, 
moreover,  not  only  to  determine  the  tone  of  a  goodly  share  of  the 
region  but  also  to  serve  as  examples  of  good  farming. 

It  is  as  yet  only  the  exceptional  farmer  on  the  Volusia  soils,  how- 
ever, who  recognizes  differences  in  the  adaptation  of  his  soils  to  crops. 
Most  farms  are  run  on  an  extensive  plan  of  management.  A  field  is 
left  in  sod  as  long  as  the  hay  crop  is  worth  harvesting,  and  usually 
much  longer  than  the  crop  may  be  termed  profitable.  Then  it  is  gone 
over  with  the  old  established  rotation,  but  there  is  usuaUy  too  little 
manure  to  allow  of  the  land  being  plowed  as  often  as  it  should  be, 
and  so  fields  are  often  left  in  Danthonia  spicata^  or,  as  known  locally, 
"  white  top,"  "  wild  oat  grass,"  "  poverty  grass,"  "  woodchuck  grass," 
etc.  Some  attention  is  paid  to  the  adaptation  of  soils  to  the  potato 
crop,  however,  the  loam  being  preferred  for  this  purpose. 

Little  commercial  fertilizer  is  used  and  no  attention  is  given  to  the 
specific  needs  of  the  soil.  Few  farmers  have  made  sufficient  study  of 
fertilizer  formulas  to  understand  the  character  or  composition  of  the 
fertilizer  used,  but  in  buying  are  guided  almost  entirely  by  the  recom- 
mendation of  the  local  agent.  Lime  is  of  great  benefit  to  most  of  the 
Volusia  soils  and  should  be  more  extensively  used.  In  fact,  the  field 
is  probably  exceptional  that  would  not  be  benefited  by  at  least  one 
application  of  lime  during  the  course  of  each  rotation  as  now  prac- 
ticed, and  if  as  many  gi*een  crops  were  plowed  under  as  there  should 
be  for  the  most  economical  improvement  of  the  soil,  then  lime  should 
be  applied  more  frequently  to  neutralize  the  extra  acid  engendered  by 
the  decay  of  this  additional  organic  matter.  Such  treatment  in  con- 
junction with  the  application  of  all  the  stable  manure  obtainable 
would  increase  materially  the  productiveness  of  these  soils. 

Attention  should  also  be  called  to  the  negligent  practices  which 
prevail  on  most  farms  in  regard  to  saving  carefully  all  the  manure. 
Most  of  the  liquids  are  lost  in  one  way  or  another.  Because  of  the 
lack  of  absorbents,  of  stable  gutters,  of  covered  manure  sheds,  etc.,  and 
because  perhaps  of  the  presence  of  a  sloping  surface  under  the  stable 
or  through  the  barnyard,  or  both,  all  this  valuable  material  is  success- 
fully conducted  to  the  nearest  rivulet  and  stream,  thus  depriving  the 
soil  of  a  great  amount  of  fertility  which  the  farm  has  actually  earned 
for  itself.  The  only  outlay  to  the  farmer  necessary  to  save  a  great 
part  of  this  valuable  material  consists  in  constructing  gutters  of  suit- 
able planks  as  nearly  water-tight  as  possible,  or,  better  still,  of  cement, 
and  then  to  put  the  stable  cleanings  on  the  fields  daily  whenever  pos- 
sible, preferably  with  a  manure  spreader.     When  daily  application  is 
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impossible  or  impracticable,  sufficient  absorbents  should  be  used  to 
tabe  up  all  the  liquids.  The  manure  should  then  be  stored  in  a  dry 
place  under  cover  only  until  the  first  day  arrives  when  a  field  can  be 
made  ready  to  receive  it  to  advantage. 

The  initial  expense  for  so  fitting  stables  and  storage  shed  often 
looks  large  to  the  farmer,  and  if  the  improvements  were  to  last  only 
one  year  it  would  not  often  be  a  profitable  expenditure,  but  when 
considered  on  the  basis  of  being  used  for  several  years,  or  for  genera- 
tions, the  annual  expense  is  very  slight,  and  the  problem  as  a  whole 
is  one  of  the  vital  factors  in  making  farming  on  these  Volusia  soils 
far  more  profitable  than  it  now  is. 

Artificial  drainage  of  the  Volusia  silt  loam  and  parts  of  the  clay 
loam  must  be  installed  before  the  possibilities  of  these  soils  can  be 
effectively  developed.  Laying  aside  technical  statements  of  the  ad- 
vantages derived  and  scientific  explanations  of  what  takes  place  in 
the  soil  to  bring  about  these  benefits,  the  fact  remains  that  crop 
yields  are  sufficiently  increased  to  more  than  offset  the  expense  of 
installing  the  drains.  The  failure  of  the  com  crop  to  mature  at  high 
elevations  could  also  be  prevented  many  years  where  the  crop  is  now 
lost  by  frosts,  as  the  soils  would  dry  out  much  earlier  in  the  spring, 
and  thus  the  growing  season  would  be  lengthened.  The  soils  would 
"  warm  up  ^  earlier,  so  that  com  would  sprout  and  grow,  and  the 
results  of  occasional  years  when  the  soil  is  so  "  cold  "  in  the  spring 
that  the  seed  com  rots  in  the  ground  instead  of  sprouting  would  be 
largely  avoided.  With  this  start  com  would  maintain  its  lead  over 
that  planted  on  fields  without  artificial  drainage  throughout  the 
season  and  ripen  often  enough  before  the  autumn  frosts  to  change 
com  from  an  uncertain  crop  to  one  sufficiently  safe  to  warrant  a 
great  extension  of  its  culture.  And  the  crop  would  rarely  be  lost 
except  in  years  with  midsummer  frosts,  a  factor  not  of  sufficient 
importance  to  render  the  growing  of  early  maturing  varieties  of 
com  unfeasible. 

The  heavy  types  of  the  Volusia  soils  should  be  plowed  gradually 
deeper  and  tillage  should  be  much  more  thorough ;  in  fact,  the  amount 
of  preparation  tillage  now  given  these  soils  should  be  multiplied  by 
the  figure  2  at  least.  Attention  should  also  be  given  to  plowing  when 
both  soil  and  subsoil  are  in  the  proper  moisture  condition  and  to  har- 
rowing before  the  furrows  have  a  chance  to  dry  out  and  form  clods. 

Considering  the  importance  of  hay  as  a  money  crop  under  present 
conditions  and  the  marked  adaptation  of  the  Volusia  loam,  the  Volu- 
sia silt  loam,  and  the  Volusia  clay  loam  to  its  profitable  production, 
it  seems  unfortunate  that  the  methods  of  production  involving  in- 
crease in  the  yield  and  improvement  in  the  quality  of  the  crop  are  not 
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adopted.  It  is  a  conservative  statement  of  the  capabilities  of  the 
Volusia  soils  to  say  that  the  total  yield  of  the  hay  crop  could  and 
should  be  doubled  in  quantity,  for  it  might  well  be  increased  more 
than  that.  Lime,  an  increased  organic  content  of  the  soil,  and  on 
some  soils  drainage,  are  the  three  fundamental  agencies  required  to 
bring  this  about.  Shorter  rotations  would  constitute  a  fourth  agency 
in  many  cases.  The  sturdy  and  conscientious  statement  sometimes 
made  by  farmers  that  poverty  grass  {Danthonia  spicata)  is  worth 
more  to  feed  than  timpthy  might  have  some  weight  did  it  not  ignore 
the  fact  that  the  yield  of  the  latter  grass  per  acre  should  be  three  to 
four  times  as  much  as  the  present  yield  of  the  former.  But  the 
prevalence  of  the  poverty  grass  is  due  to  the  great  length  of  the 
period  during  which  the  land  is  left  in  sod  and  to  the  unsuitable 
condition  of  the  soil  at  seeding  time,  such  as  the  lack  of  drainage  and 
poor  tilth,  together  with  an  acid  condition  of  the  soil. 

The  Volusia  soils  constitute,  first  of  aU,  a  stock-supporting  regicHi, 
and  under  present  conditions  dairying  is  the  most  profitable  phase 
of  cattle  farming.  Sheep  husbandry  is  secondary,  but  is  profitable 
in  some  instances  and  should  prove  so  in  many  more.  In  fact,  the 
sheep  business  offers  oportunities  far  superior  to  beef  production. 

To  the  extent  of  utilizing  mares  needed  to  do  the  farm  work,  colts 
could  be  reared  with  a  good  margin  of  profit,  especially  on  farms 
where  dairying  is  not  emphasized  or  where  more  cows  could  be  fed 
than  the  available  labor  can  milk.  Apple  orcharding  with  modem 
methods  of  tillage  or  mulching,  pruning,  spraying,  etc.,  offers  a 
certain  source  of  greatly  increasing  the  farm  income  on  the  proper 
soils  of  the  Volusia  series. 

The  Volusia  soils  of  northwest  Pennsylvania  are  now  productive 
or  can  be  made  productive  as  a  rational  economic  procedure.  In 
some  districts  neglect  and  unwise  tillage  have  reduced  crop  yields  to 
a  point  below  profitable  production,  but  even  in  such  districts,  not- 
withstanding the  many  unprosperous  farmers,  practically  no  aban- 
doned farms  were  seen. 

The  signs  of  poor  farming  are  seen  both  individually  and  in 
localities  as  above  referred  to,  where  failure  to  understand  how  to 
handle  the  soil  is  the  fundamental  difficulty,  but  taking  the  Volusia 
region  as  a  whole  it  is  reasonably  prosperous,  considering  its  present 
stage  of  agricultural  development.  There  are  enough  highly  suc- 
cessful farmers,  furthermore,  on  these  Volusia  soils  to  serve  as  a 
demonstration  lesson  of  what  may  be  done  by  others. 

The  outlook,  in  fact,  for  agriculture  in  the  general  Volusia  region 
of  Pennsylvania  is  good.  The  most  essential  need  is  to  bring  the 
poorly  tilled  and  badly  managed  farms  up  to  the  same  point  of 
efficiency  as  that  already  attained  by  the  best  farmers.    Were  this 
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done,  the  prosperous  appearance  of  the  region  would  be  general. 
The  above  statement  of  conditions  does  not  mean  that  there  is  no 
longer  plenty  of  room  at  the  top  of  agricultural  practice  in  this  re- 
gion for  advantage  to  be  taken  not  only  of  more  specific 'adaptations 
of  the  different  soils  to  crops,  but  also  for  improvement  in  soil  man- 
agement and  farm  practice ;  on  the  contrary,  this  very  point  needs  to 
be  emphatically  brought  out  so  that  there  may  always  be  incentive 
toward  competent  and  effective  leadership. 

On  the  Dunkirk  soils  a  wide  range  of  crops  are  grown  and  the 
products  sold  are  varied  in  character.  As  already  noted  elsewhere, 
corn,  oats,  wheat,  and  grass,  rotated  in  the  order  named,  were  the 
staple  crops  until  competition  with  cheaper  soils  became  keen,  and  in 
self-defense  special  crops  were  tried  as  an  experiment.  The  success 
incident  to  some  of  these  crops  has  demonstrated  that  the  present 
prices  of  the  Dunkirk  soils  are  not  yet  too  high  for  their  profitable 
use  in  some  phases  of  agricultural  and  horticultural  production. 

First  to  be  considered  is  that  part  of  the  Dunkirk  soils  still  used 
for  general  farming.  At  some  distance  from  favorite  highways  and 
from  villages  such  lands  of  good  quality  may  be  purchased  for  $100 
an  acre.  Selected  areas  of  the  clay,  clay  loam,  silt  loam,  loam,  and 
gravelly  loam,  also  some  areas  of  a  dark-brown  heavy  fine  sandy 
loam,  may  all  be  made  to  bring  profitable  returns  in  general  farming, 
especially  where  the  crops  are  fed  to  milch  cows  that  are  capable 
of  making  profitable  use  of  such  feeds  at  market  prices  on  the  farm. 
Of  course,  a  dairy  farm  should  produce  a  good  deal  of  pork  or  in 
some  other  way  turn  the  skimmed  milk  to  good  account,  and  there 
are  many  other  side  products  which  may  be  grown  in  conjunction 
with  dairying.  The  range  of  such  crops  is  extensive  on  the  Dunkirk 
soils  and  they  require  further  mention  elsewhere.  Some  of  these 
are  truck  crops,  both  early  and  late,  and  small  fruits  whenever  a 
farm  includes  some  of  the  lighter  types  of  the  series.  On  farms 
which  include  only  heavy  soils  hay  may  be  grown  profitably  for 
market.  This  has  been  a  frequent  practice,  but  unfortunately  only 
a  part  of  the  farmers  understand,  or  are  willing  to  put  into  consist- 
ent use,  methods  of  cropping  that  will  enable  them  to  produce  yields 
as  profitable  as  these  soils  should  give. 

The  light  sandy  members  of  the  Dunkirk  soils  can  not  at  their 
present  sale  price  be  used  for  general  farming  with  profit.  Little 
attempt  is  made,  in  fact,  to  do  this,  except  on  some  of  the  rented 
farms,  the  owner  of  such  property  occasionally  finding  it  necessary. 

Garden  truck,  small  fruits,  and  canning  crops  are  the  principal 
products  of  the  sandy  Dunkirk  soils,  except  where  grapes  take  pre- 
cedence. The  local  markets  use  a  good  deal  of  produce  of  this  sort, 
and  there  are  ample  shipping  facilities  both  westward  and  eastward, 
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as  well  as  southward  to  Pittsburg.  The  surplus  products  are  utilized 
by  local  canneries. 

There  are  two  principal  combinations  of  crop  arrangem^it  on  the 
Dunkirk  soils;  first,  that  of  grapes  with  truck  crops  on  the  lighter 
soils,  and  secondly,  that  of  grapes  with  general  crops  on  farms  in- 
cluding some  soils  that  are  too  heavy  for  truck  crops.  Again,  an 
extensive  acreage  of  grapes  requires  a  considerable  capital,  and  few 
farmers  have  all  their  suitable  grape  land  in  vineyard.  So  the  prob- 
lem of  the  best  secondary  crops  for  the  remainder  of  the  farm  is  one 
of  importance,  as  some  good  grape  land  must  be  used  for  growing 
crops  of  other  kinds.  In  addition  to  the  products  already  mentioned, 
many  experimental  departures  have  been  made  into  the  realm  of  the 
general  production  of  tree  fruits — apples,  pears,  cherries,  peaches, 
plums,  prunes,  apricots,  quinces,  etc. 

In  addition  to  the  general  garden  crops,  the  cut-flower  business  has 
assumed  considerable  importance,  and  a  good  start  has  been  made  in 
greenhouse  extension.  So  successful  has  the  latter  been  that  the  out- 
put is  likely  to  increase  in  volume. 

A  considerable  scope  of  Dunkirk  soils  makes  up  farms  with  suffi- 
cient attractions  of  natural  location  and  improvement  to  cause  their 
selection  for  home  and  residential  purposes.  The  use  of  such  prop- 
erties is  made  to  conform  to  the  convenience  and  plans  of  the  owner 
rather  than  to  any  particular  adaptation  the  soils  may  chance  to  have 
for  the  growing  of  definite  crops. 

Labor  conditions  in  the  region  surveyed  are  varied,  and  the  labor 
hired  is  from  different  sources,  but  on  the  whole  it  is  satisfactory.  In 
the  Dekalb-Upshur  region  little  outside  help  is  employed,  the  local 
supply  being  nearly  sufficient.  In  the  Volusia  region  most  of  the 
laborers  are  native  born,  but  the  number  of  foreigners  is  increasing. 
On  the  Dunkirk  soils  competent  foremen  are  usually  employed,  with 
a  great  deal  of  day  help  for  special  crops,  particularly  for  picking 
grapes.  On  the  fruit  and  truck  farms  few  laborers  are  kept  during 
the  winter  season. 

In  the  Dekalb-Upshur  region  farms  are  for  the  most  part  run  by 
the  owners,  who  reside  on  the  farm.  The  holdings  may  be  very 
large — many  hundreds  of  acres — or  small,  but  the  area  of  tilled  land 
is  seldom  large.  The  Volusia  farms  have  a  smaller  total  acreage 
than  the  Dekalb  farms,  but  the  area  of  tilled  land  on  the  former  far 
exceeds  that  on  the  Dekalb  farms.  Many  Volusia  farms  contain  from 
70  to  150  acres,  but  occasional  ones  are  much  larger — 200  to  400  acres. 
The  Dunkirk  soils  being  much  more  intensively  farmed  and  higher 
in  price  than  the  others,  are  in  much  smaller  holdings,  many  of  them 
including  from  30  to  100  acres,  though  there  are  some  far  more  ex- 
tensive holdings,  as  well  as  smaller  ones. 
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Census  statistics  illustrate  the  land  development  of  the  region  in 
an  interesting  way,  and  the  table  below  is  taken  in  part  from  the 
1900  report : 

Number  of  farms  and  area  in  improved  land. 


Coontiefl. 


Number  of  fanns. 

Area  in  farms. 

Total. 

With 
buUd- 
ingii. 

Total. 

Im- 
proved. 

Acres, 

Acres. 

5,067 

6,818 

460,861 

286,480 

7,8M 

7,704 

697,627 

868,287 

4,9M 

4,906 

897,962 

286,812 

2,689 

2,667 

215,969 

160,818 

8,278 

8,196 

2n,878 

166,810 

8,288 

8,168 

276,862 

181,546 

687 

675 

58,622 

21,480 

9M 

974 

81,084 

86,040 

887 

886 

40,817 

12,671 

2,484 

2,406 

264,728 

124,271 

1,877 

1,827 

162,879 

72,817 

Percent- 

IS."' 

proTed. 


Erie 

Crawford. 
Mercer... 
Lawrence 
Venango  . 
Warren... 
Finest .... 

Elk 

Cameron . 
Potter.... 
McKean.. 


62 
61 
72 
74 
60 
48 
86 
48 
81 
49 
46 


Of  the  eleven  counties  mapped,  the  average  percentage  of  improved 
land  in  farms  is  63  per  cent.  It  is  unfortunate,  for  the  sake  of  com- 
parison, that  statistics  for  the  lake-shore  belt  are  unobtainable,  but 
for  this  restricted  area  the  improved  lands  may  be  estimated  at  95 
per  cent.  Crawford,  Mercer,  and  Lawrence  average  69  per  cent,  and 
if  Erie  be  included,  67  per  cent  of  improved  lands,  and  this  is  repre- 
sentative of  the  Volusia  and  Warren  soils.  Forest,  Elk,  Cameron, 
and  McKean  average  only  39  per  cent  of  improved  lands,  and  are 
illustrative  of  the  Dekalb  conditions. 

In  marked  contrast  to  these  figures  are  those  of  well-developed 
counties  in  the  southeastern  part  of  the  State,  where  on  the  same  basis 
Lancaster  has  86  per  cent  of  improved  lands,  Berks  84  per  cent,  and 
Chester  83  per  cent,  the  Hagerstown,  Chester,  and  Penn  series  of  soils 
being  largely  represented. 


SPECIAL  INDUSTBISS. 


The  fact  that  the  northern  part  of  Erie  County,  Pa.,  not  only 
forms  an  important  part  of  the  so-called  ''  Chautauqua  grape  belt " 
along  the  southern  shore  of  Lake  Erie,  but  also  that  the  town  of 
North  East  is  the  greatest  grape  shipping  point  in  the  eastern  United 
States,  indicates  the  agricultural  as  well  as  the  horticultural  primacy 
of  the  grape  as  a  money  crop  in  the  Lake  Shore  belt  of  the  area 
surveyed* 
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In  the  township  ot  North  East,  with  a  total  ai-ea  of  28,672  acres, 
there  were  5,000  acres  of  grapes  in  1907,  or  about  17.5  per  cent  of 
the  total  area,  while  of  the  total  area  of  Dunkirk  soils  within  the 
township  about  25  per  cent  was  in  vineyard,  and  the  shipments  from 
the  two  railway  stations  in  1908  were  518  cars,  and  in  1907  the 
product  required  676  cars.  While  grapes  are  the  chief  fruit  crop  of 
this  belt,  there  is  also  an  enormous  output  of  small  fruits  and  large 
amounts  of  plums,  prunes,  cherries,  pears,  apples,  and  peaches. 

Of  the  varieties  of  grapes  grown  in  the  North  East  belt  the  Con- 
cord is  the  only  one  that  can  be  depended  upon  to  sell  readily  in  full 
carload  lots  in  every  market.  As  a  result  the  Concord  is  the  commer- 
cial variety  of  the  whole  lake  belt,  and  corresponds  in  market  posi- 
tion to  the  Baldwin  apple  in  the  East  and  to  the  Ben  Davis  in  the 
Middle  West 

A  full  car  of  Delaware,  Niagara,  Catawba,  Worden,  Brighton, 
Agawam,  or  other  variety  of  grapes  is  difficult  to  dispose  of  any- 
where, but  mixed  cars  sell  readily,  and  so  a  relatively  small  acreage 
is  still  planted  with  these  varieties.  Of  these  secondary  varieties  the 
Delaware  and  the  Niagara  are  by  far  the  most  important,  with  plant- 
ings of  the  latter  rapidly  decreasing,  as  they  no  longer  sell  at  a 
higher  price  than  the  Concord,  and  hence  there  is  no  object  in 
planting  them. 

It  is  roughly  estimated  that  the  Concord  occupies  at  least  80  per 
cent  of  all  bearing  vineyards,  while  more  than  90  per  cent  of  present 
plantings  are  of  that  variety. 

'  During  the  general  planting  of  the  older  extensive  vineyards  little 
attention  was  given  to  the  selection  of  soils.  Inasmuch  as  grapes 
would  grow  anywhere  in  the  lake  belt  and  were  practically  immune 
from  frosts,  the  fact  of  the  differences  in  profits  which  the  different 
kinds  of  soil  would  bring  was  not  heeded ;  in  fact,  as  such  adaptations 
had  not  then  been  demonstrated,  they  could  not  even  be  considered. 

Accumulated  experience,  however,  has  eventually  shown  that 
some  soils  within  this  favored  belt  are  worth  much  more  than  others 
for  grape  growing.  And  the  fact  is  very  noticeable  to-day  that  the 
percentage  of  vineyards  that  are  being  allowed  to  "  run  out "  is  very 
much  greater  on  the  distinctly  sandy  soils  than  on  some  of  the  heavier 
types. 

The  ease  of  cultivation  of  the  sandy  soils,  which  led  to  the  plant- 
ing of  many  vineyards  upon  them  in  the  early  days  of  grape  growing, 
is  offset  many  times  by  the  disadvantages  attending  the  industry  on 
these  light  soils.  It  costs  more  to  fertilize ;  the  ravages  of  the  "  rose- 
bug,"  or  rose-chafer,  are  very  much  more  serious,  because  the  mellow 
character  of  the  soil  favors  their  development,  and  besides  grape-juice 
factories  and  wineries  will  pay  more  for  grapes  grown  on  a  heavier 
soil.    This  is  simply  because  grapes  grown  on  the  heavy  soils  will  yield 
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more  expressed  juice  per  ton  and  of  a  higher  sugar  content  than  fruit 
grown  on  the  sandy  types  of  soil.  This  point  has  already  become  a 
matter  of  the  highest  importance,  for  it  means  nothing  less  than  that 
the  grape- juice  men  and  the  wine  men  will  purchase  from  preference 
Concord  grapes  from  vineyards  on  the  heavy  soils,  either  as  a  whole 
or  those  remaining  after  the  selects  have  been  used  for  basket  trade, 
before  they  will  take  those  from  the  light  soils.  Some  years  this 
makes  no  difference,  as  all  the  surplus  grapes  are  needed,  but  in  years 
of  a  glut  in  the  market  it  means  that  the  grapes  from  the  heavy  soils 
are  sold  first,  even  if  they  do  not  bring  a  higher  price,  and  it  is  be- 
lieved that  eventually  a  higher  price  will  be  obtained  because  of  their 
great  value  for  the  purposes  to  which  they  are  to  be  put. 

The  highest  quality  of  Concord  grape  is  grown  on  the  clayey  soils, 
and  the  fruit  will  ship  much  better  because  it  is  more  firm,  but  the 
greatest  yield  per  acre  is  obtained  from  the  loam  types.  Hence  the 
soil  problem  of  the  grape  grower  is  how  to  select  the  soil  that  will 
produce  the  highest  quality  of  grape  consistent  with  a  satisfactory 
tonnage.  As  far  as  the  Concord  grape  is  concerned,  the  sands  should 
be  eliminated  on  the  one  side  for  reasons  already  stated,  while  soil  as 
heavy  as  the  Dunkirk  day  is  not  relatively  profitable  because  the  high 
quality  of  the  fruit  produced  does  not  make  up  for  the  low  yield. 

Under  present  conditions,  therefore,  the  gravelly  loam  seems  to  be 
the  most  valuable  soil  for  growing  the  commercial  Concord.  The 
clay  loam  is  next  in  order,  and  under  certain  lines  of  treatment  may 
equal  the  gravelly  loam.  If  stable  manure  and  green  crops,  especially 
hairy  vetch,  are  used  in  sufiicient  amounts  to  keep  the  clay  loam  very 
mellow  and  friable  and  yet  not  enough  to  cause  an  excessive  growth 
of  vine,  an  ideal  soil  results  because  the  quality  of  the  fruit  is  excel- 
lent, and  in  this  way  the  yield  may  be  maintained  at  a  satisfactory 
point.  This  is  working  toward  high  quality  of  product  without  im- 
pairing the  yield,  though  a  profitable  limit  is  soon  reached  on  account 
of  the  extra  cost  of  working  and  the  greater  injury  from  the  heaving 
of  the  vines  in  winter  on  soils  that  are  too  heavy.  There  is  some 
tendency  to  utilize  heavier  soils  for  Concord  vineyards  than  formerly^ 
and  it  is  probable  that  this  tendency  will  increase — a  fine  sandy  loam, 
either  gravelly  or  not,  being  the  lightest  of  the  desirable  soils  for  that 
variety. 

The  Delaware  vine,  being  weak  in  habit  of  growth,  is  much  more 
liable  to  serious  injury  from  heaving  at  time>s  of  alternate  thawing 
and  freezing  in  late  winter  than  any  of  the  other  commercial  varieties, 
and  so  is  not  safe  on  soils  as  heavy  as  the  average  of  the  best  Concord 
soils. 

The  Delaware  should  not  be  planted  on  soil  heavier  than  a  loam, 
and  it  does  exceptionally  well  on  a  fine  sandy  loam.    The  Niagara  is 
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similar  to  the  Delaware  in  soil  preferment,  but  also  succeeds  on  soils 
a  little  too  heavy^  for  the  latter  variety. 

Thus  while  soil  adaptations  have  been  solved  commercially  only 
on  broad  lines,  and  that  as  a  process  of  elimination  on  the  part  of  the 
best  growers,  the  fact  remains  that  when  segregated  from  the  other 
factors  which  have  to  be  considered  in  locating  vineyards  the  soil 
factor  is  one  of  great  commercial  importance,  while  for  any  who  wish 
to  work  up  a  special  trade  in  select  table  grapes  it  is  of  the  utmost 
concern. 

The  cultural  methods  followed  in  vineyards  by  ccHupetent  growers 
are  intensive.  The  vines  are  planted  in  a  deep  double  furrow  to 
facilitate  working,  which  practice  is  also  said  to  lessen  injury  from 
the  grape  root-worm.  In  cultivation  the  soil  is  not  drawn  away 
from  the  vine  until  late  in  June  or  very  early  in  July,  after  which  it 
is  thrown  toward  the  row.  A  three-gang  plow  is  used  first,  and  then 
a  special  form  of  cultivator,  which  is  often  supplied  with  one  disk 
next  the  row  to  control  the  amount  of  dirt  thrown  and  to  assist  in 
cutting  out  weeds  between  the  vines.  With  a  slow-walking  team  it  is 
possible  to  do  most  of  the  hand  hoeing  with  this  cultivator,  at  least 
to  such  extent  that  one  man  can  hoe  out  the  remaining  weeds  by 
hand  at  a  rate  of  several  acres  in  a  day.  Many  workings  are  profit- 
able, say  not  less  than  eight,  and  even  a  greater  number  is  desirable. 
There  is  almost  no  limit  to  the  amount  of  care  which  it  is  profitable 
to  bestow  on  a  vineyard,  while  the  neglected  vineyard  is  never  profit- 
able for  very  long. 

There  is  great  latitude  in  the  fertilization  of  the  vineyard  soils,  and 
while  it  is  commonly  asserted  that  the  grape  will  grow  without  fer- 
tilization or  with  very  little,  the  best  growers  are  fertilizing  more  and 
more  each  year.  An  application  of  400  pounds  per  acre  of  a  fer- 
tilizer analyzing  2  per  cent  nitrogen,  8  per  cent  phosphoric  acid,  and 
10  per  cent  potash  used  in  conjunction  with  a  cover  crop  of  crimson 
clover  is  an  average  representative  treatment  Some  use  from  600 
to  800  pounds  of  the  same  formula,  while  a  few  of  the  most  careful 
growers  use  from  500  pounds  to  as  much  as  2,000  pounds  per  acre 
according  to  conditions,  and  in  scMne  cases  stable  manure  is  used. 
The  Delaware  grape  requires  high  fertilization. 

Grape  roots  are  bought  largely  from  Fredonia,  N.  Y.,  though 
local  men  sometimes  grow  a  patch  of  one- fourth  to  one-half  acre. 
The  cost  of  these  roots  is  about  $20  a  thousand.  The  roots  are  com- 
monly planted  7  feet  apart  in  rows  that  are  8  or  9  feet  apart,  though 
some  growers  plant  8^  by  6^  feet,  this  giving  about  600  vines  per 
acre.  Still  others  plant  the  Concord  8  by  9  feet.  The  Delaware 
grape,  having  a  much  less  vigorous  growth  of  vine,  is  planted  closer. 

During  the  first  year  another  crop  is  almost  always  grown  between 
the  rows  of  the  vineyard,  and  some  persist  in  inter-row  cropping  for 
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m  longer  period,  but  the  best  growers  never  go  beyond  the  first  year, 
and  some  are  now  discontinuing  even  this  practice  and  substituting 
clean  tillage  and  cover  crops. 

At  the  end  of  the  first  year  the  vines  are  well  sprawled  over  the 
ground,  and  the  following  spring,  before  the  vine  starts  to  grow,  it 
is  tied  to  a  2-wire  trellis  with  twine,  and  is  henceforth  trained  to 
this  two-arm  system.  The  first  wire  is  placed  about  ^  inches  from 
the  ground,  and  the  second  26  to  28  inches  above  the  bottom  one. 
Four  canes  should  be  put  up  for  each  vine,  but  some  growers  tie  up 
too  many  canes  on  young  vines.  The  Delaware  vine  requires  high 
fertilization  to  make  sufficient  wood  to  bear  a  heavy  crop,  and  is 
more  difficult  to  prune  satisfactorily  than  the  Concord.  So  it  is 
trained  to  the  umbrella  shape  by  extending  an  arm  over  the  secon4 
or  top  wire  and  then  tying  it  to  the  bottom  wire.  By  this  system 
the  danger  of  the  string  breaking,  as  sometimes  happens  with  the 
first  method,  is  obviated.  The  Delaware  buds  are  so  much  thicker 
than  the  Concords  that  there  is  great  danger  lest  too  many  buds  be 
left  for  the  vine  to  carry,  and  thus  overtax  the  vine.  Spraying  is 
now  effectively  carried  on  by  all  the  best  growers,  a  spray  motor 
outfit  being  largely  used. 

A  great  deal  of  extra  labor  is  employed  at  picking  time,  girls  and 
women  being  preferred  for  this  work.  The  harvest  is  the  only  time 
during  the  year  when  a  large  force  is  necessary,  as  one  man  with  a 
team  can  take  care  of  from  20  to  40  acres,  depending  upon  the  in- 
tensity of  cultivation.  The  pnming  is  done  during  the  winter  season, 
and  so  can  be  done  by  the  force  required  to  drive  the  teams  during 
the  summer. 

Grapes  bear  about  one  8-pound  basket  per  vine  the  third  year  from 
planting,  provided  good  care  has  been  given.  After  that  400  baskets 
per  acre  is  an  average  yield,  but  a  well-cared-for  vineyard  should 
give  600  baskets  the  fourth  year,  and  hold  to  that  yield  for  many 
years.  The  best  growers  not  infrequently  get  a  yield  of  1,000  bas- 
kets per  acre.  This  represents  a  very  high  profit,  and  is  the  reward 
of  the  skillful  grower  who  does  not  hesitate  to  give  an  extra  amount 
of  care  every  year  and  to  fertilize  heavily,  thus  maintaining  his  vine- 
yard at  a  high  point  of  efficiency. 

The  price  of  grapes  varies,  but  the  price  almost  never  gets  so  low 
that  the  good  grower  can  not  make  more  than  the  expenses  of  pro- 
ducing the  crop.  The  skillful  grower  obtains  a  sufficient  yield  to 
make  the  business  profitable  even  at  low  price.  The  price  frequently 
goes  below  the  point  of  profit,  however,  for  the  ordinary  or  careless 
grower,  but  that  is  not  the  fault  of  the  business;  it  is  the  fault  of 
the  man. 

One  great  advantage  that  the  grape  industry  has  over  the  growing 
of  tree  fruits  is  the  fact  that  the  vineyard  bears  annually,  and  another 
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advantage  is  that  it  comes  into  bearing  at  about  one- fourth  the  age  of 
an  apple  orchard,  and  yet  produces  well  for  a  long  term  of  years. 

The  opportunity  for  the  extension  of  grape  growing  on  the 
Dunkirk  soils  and  also  on  the  low  adjoining  hills  of  the  Volusia  loam 
to  the  south  is  excellent  for  the  man  with  skill  above  the  average. 
This  opportunity  includes  not  only  the  growing  of  good  yields  for 
grape-juice  factories  and  the  ordinary  wholesale  trade,  but  also  for 
growing  and  packing  fancy  table  grapes. 

Good  grape  land  within  reasonable  distance  of  the  railway  station 
at  North  East  is  worth  $150  an  acre.  Land  ranges  in  price  from 
$100  to  $250  an  acre,  owing  to  location  with  reference  to  town  or  the 
lake  front.  It  costs  about  $100  an  acre  additional  to  bring  a  vine- 
yard to  bearing  age.  The  selling  price  of  vineyards  ranges  from 
$200  to  $500  an  acre.  Even  at  the  latter  price  a  good  vineyard  pays 
excellent  profits,  and  while  many  think  it  more  attractive  to  buy  a 
good  vineyard  already  in  bearing  than  to  plant  a  new  one,  there  is 
good  opportunity  for  one  to  grow  his  own  vineyard  from  the  start 
and  thus  procure  an  even  stand  of  well-pnmed  and  productive  vines 
in  the  space  of  only  four  years. 

Large  quantities  of  strawberries,  red  and  blackcap  raspberries, 
with  some  blackberries,  gooseberries,  and  currants,  are  grown  both  in 
the  open  field  and  also  as  fillers  in  young  vineyards  and  in  orchards. 
Besides  supplying  the  local  markets  with  these  fruits,  large  quantities 
are  used  in  local  canneries  and  also  shipped  out  of  the  area.  Some 
growers  sell  their  whole  crop  to  a  Pittsburg  firm. 

There  are  some  good  orchards  of  plums,  prunes,  cherries,  pears,  and 
apples,  but  these  are  all  secondary  to  grape  production.  Of  these, 
apples  are  the  most  important,  but  there  is  serious  question  whether 
it  is  advisable  to  plant  apples  extensively  on  the  Dunkirk  soils.  This 
land  is  much  higher  in  price  than  other  soils  that  are  just  as  good  for 
apples,  both  in  Erie  county  and  elsewhere.  They  do  offer  an  oppor- 
tunity, however,  for  the  vineyardist  who  dislikes  to  "  put  all  his  eggs 
in  one  basket "  to  diversify  his  fruit  crop  to  some  extent.  The  feeling 
is  general  that  the  apple  orchard,  though  profitable,  is  less  so  than 
the  vineyard,  and  as  a  result  few  orchards  are  being  set  out.  The  or- 
chards set  are  mostly  for  the  purpose  of  insurance  against  some  pos- 
sible failure  of  the  grape  business.  Most  apple  orchards  are  of  mis- 
cellaneous varieties,  but  the  Spy  and  Baldwin  are  the  leading  kinds. 
Orchards  of  peaches,  plums,  prunes,  cherries,  apricots,  and  pears  are 
all  profitable  on  the  different  Dunkirk  soils  and  show  the  wonderful 
diversity  of  this  justly  celebrated  fruit  belt. 

The  opportunity  for  profitable  apple  production  on  some  of  the 
soils  of  the  area  is  good,  furnishing,  in  fact,  one  of  the  most  promis- 
ing fields  as  an  important  money  crop. 
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One  of  the  first  problems  in  orchard  planting  in  the  Volusia  region 
is  to  select  soil  adequately  drained.  There  are  in  the  aggregate  large 
areas  of  the  Volusia  loam  which  are  naturally  well  drained  and  suited 
to  apple  orcharding.  There  are  likewise  much  larger  areas  of  poorly 
drained  soils,  particularly  of  the  silt  loam  and  of  the  clay  loam,  which 
are  not  adapted  to  fruit  growing  at  all  until  artificially  drained.  The 
cost  of  such  drainage  precludes  their  use  for  such  purpose  so  long  as 
there  is  enough  other  soil  with  good  natural  drainage.  So  while  the 
Volusia  loam  as  a  type  is  well  drained,  the  clay  loam  would  need 
additional  drainage  over  much  of  its  extent  and  the  Volusia  silt  loam 
practically  throughout  its  entire  area  before  either  would  be  satisfac- 
tory for  orchard  planting.  Some  of  the  Warren  soils  would  need  tile 
draining  to  fit  them  for  orchard  planting,  but  there  are  many  good 
orchard  sites  on  these  soils  with  good  natural  drainage.  The  Upshur 
soils  are  well  drained  over  most  of  their  area,  while  some  of  the 
Dekalb  soils  on  account  of  their  coarser  texture  are  inclined  to  be 
droughty.  Based  upon  the  field  work  of  the  writer  in  this  and  other 
areas,  the  following  varietal  adaptations  to  soils  of  the  leading  varie- 
ti^  of  apples  in  this  region  are  suggested : 

The  Northern  Spy  succeeds  best  on  medium  loam  underlain  by 
heavy  loam  or  light-clay  loam.  If  planted  on  soils  too  sandy,  good 
color  is  obtained  at  the  expense  of  tree  growth  and  quality  of  fruit, 
whereas  too  clayey  soils  produce  fruit  with  greasy  skins.  The  desir- 
able soil  characteristics  are  best  supplied  by  heavy  Volusia  loam  and 
Volusia  stony  loam,  while  well-drained  areas  of  the  Volusia  clay 
loam  and  the  Volusia  silt  loam,  if  kept  in  good  mechanical  condition, 
are  also  suitable.  Similar  soils  in  both  the  Warren  and  Upshur  series 
are  also  well  adapted  to  the  Spy.  While  fairly  successful  on  some  of 
the  Dekalb  soils;  the  Spy  is  not  there  commercially  desirable.  In  the 
Dunkirk  region  the  loam,  silt  loam,  and  a  few  selected  areas  of  the 
clay  loam  are  also  adapted  to  this  variety. 

The  Baldwin  is  the  second  variety  of  importance.  This  apple  does 
not  color  well  on  soils  as  heavy  as  the  most  clayey  of  the  Northern  Spy 
soils,  preferring  types  with  a  higher  content  of  sand.  It  is  especially 
adapted  to  the  lighter  phases  of  the  Volusia*  loam,  also  to  the  heavy 
fine  sandy  loam  and  to  the  Volusia  stony  loam  of  the  textures  named. 
The  loam  and  fine  sandy  loam,  also  a  mellow  silty  loam  of  the  Upshur 
series,  will  produce  good  Baldwins,  while  the  same  classes  of  soil  in 
the  Dekalb  series  bring  highly  colored  fruit,  but  of  inferior  size,  unless 
the  soil  is  kept  in  much  more  fertile  condition  than  is  usual  with  this 
series.  Dunkirk  loam  and  Dunkirk  fine  sandy  loam  on  the  lake  plain 
are  excellent  for  this  variety.  The  Twenty  Ounce  would  also  do  well 
on  the  Volusia  loam  and  moderately  well  on  the  fine  sandy  loam ;  but 
on  the  more  sandy  soils  this  variety  tends  to  be  *'  knotty  "  and  irregu- 
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lar  in  shape.  This  latter  tendency  is  also  a  characteristic  of  the  Bell- 
flower,  which  succeeds  best  on  a  rich  fine  sandy  loam  or  mellow  loam. 

The  Tompkins  King  is  successful  only  under  restricted  conditions 
here  as  elsewhere.  The  weak  habit  of  growth  of  this  variety,  its 
tendency  to  collar  rot,  etc.,  make  necessary  a  soil  which  shall  maintain 
uniform  conditions  of  growth,  a  soil  that  can  withstand  within  rea- 
sonable limits  conditions  either  of  drought  or  of  excess  moisture. 
Medium  to  heavy  Volusia  loam,  Upshur  loam,  and  Upshur  silt  loam 
best  supply  the  soil  conditions  for  this  variety. 

The  Rhode  Island  Greening  distinctly  prefers  a  moderately  heavy 
soil,  somewhat  more  clayey  than  the  Spy.  A  surface  soil  of  heavy 
silty  loam  or  light  silty  clay  loam  underlain  by  a  silty  clay  loam 
excels  for  this  variety.  Such  soil  will  retain  sufficient  moisture  to 
be  classed  as  a  moist  soil,  yet  it  is  not  so  heavy  as  ever  to  be  ill  drained 
if  the  surface  drainage  is  adequate.  Su^h  soil  conditions  maintain  a 
long  seasonal  growth  under  uniform  conditions  of  moisture,  and  thus 
produce  the  firm  yet  crisp  texture,  the  remarkable  juiciness,  and  the 
high  flavor  for  which  this  variety  is  noted  when  at  its  best.  If 
grown  on  a  sandy  soil,  the  Greening  lacks  in  varying  degree  fineness 
of  grain,  flavor,  and  juiciness,  all  of  which  are  necessary  factors  to 
the  high  quality  of  this  variety. 

Soils  of  this  character  with  good  drainage  are  rare  in  this  region, 
so  the  Greening  has  seldom  been  very  satisfactory,  and  is  not  con- 
sidered a  desirable  variety  to  plant.  Well-drained  areas  of  Volusia 
clay  loam,  silt  loam,  and  heavy  Volusia  loam  are  the  best  soils  of  the 
area  for  this  variety.  Several  varieties  of  apples  which  are  in  de- 
mand in  the  local  markets  also  grow  well.  Some  of  these  are  the 
Strawberry,  Fall  Pippin,  Maiden  Blush,  Greasy  Pippin,  and  Winter 
Kambo. 

SUMMARY. 

(1)  Eleven  counties  of  northwest  Pennsylvania,  embracing  an 
area  of  8,112  square  miles,  were  surveyed. 

(2)  The  region  is  divided  into  three  physiographic  divisions — 
the  lake  plain,  a  moderately  rolling  plateau,  and  lofty  uplands  con- 
siderably dissected. 

(3)  The  climatic  conditions  of  the  three  physiographic  sections  are 
widely  divergent  for  a  territory  so  limited  in  extent,  their  equable- 
ness in  the  lake  belt  being  in  marked  contrast  to  conditions  in  the 
plateau  and  mountainous  regions. 

(4)  Agriculturally,  the  lake  plain  with  its  Dunkirk  soils  is  highly 
developed,  producing  special  crops,  largely;  the  middle  section,  of 
Volusia  and  Warren  soils,  is  devoted  primarily  to  general  farming, 
and  the  dissected  uplands  of  Dekalb  and  Upshur  soils  are  interested 
in  general  farming,  lumbering^  and  ijql  the  production  of  petroleum. 
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(5)  To  the  extent  of  supplying  limited  local  markets,  the  Dekalb- 
Upshur  region  offers  good  opportunities  to  produce  supplies,  and  in 
some  cases  to  ship  products  of  high  value.  The  shipment  of  bulky 
products  is  feasible  from  a  small  part  only  of  this  region. 

(6)  On  the  Volusia- Warren  soils  the  opportunity  for  the  extension 
of  the  dairy  industry  with  some  money  crop  in  connection,  such  as 
ipples  or  potatoes,  is  very  promising. 

(7)  On  the  Dunkirk  soils,  vineyard  plantings  should  be  increased 
on  soils  properly  selected,  but  the  conservative  man  will  grow  other 
crops  in  addition,  and  of  such  there  are  many  that  may  be  grown 
to  advantage — small  fruits,  tree  fruits,  canning  crops,  market  garden 
stuff,  dairy  products,  and  general  farm  crops. 
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SOIL  SURVEY  OF  CENTER  COUNTY.  PENNSYLVANIA. 

By  CHARLES  N.  MOONEY,  CHARLES  F.  SHAW,  LAWRENCE  A.  KOLBE, 
HUGH  H.  BENNETT,  and  RISDEN  T.  ALLEN. 


DESCRIPTION   OF   THE   AREA. 

Center  County  is  situated  in  the  center  of  the  State  of  Pennsylvania, 
getting  its  name  from  the  fact  that  the  geographical  center  of  the 
State  is  located  within  its  confines.  The  meridian  of  78®  west  longi- 
tude and  parallel  of  41®  north  latitude  intersect  within  the  ooimty.  It 
is  one  of  the  lai^est  counties  in  the  State,  comprising  an  area  of 
715,520  acres,  or  1,118  square  miles.  Its  outline  is  irregular  or 
roughly  anvil-shaped,  with  the  long  point  extending  to  the  east.     The 


Fig.  5.--Sketch  map  showing  location  of  the  Center  County  area,  i'euusylvaula. 

western  boundary  is  defined  by  Moshannon  Creek  and  the  west 
bnmch  of  the  Susquehanna  River,  the  former  being  a  tributary  of  the 
latter.  Both  follow  a  winding  course.  The  counties  surrounding 
Center  County  are  Clinton,  Union,  Mifflin,  Huntingdon,  Blair,  and 
Clearfield. 

Center  County  lies  in  two  grand  physiographic  provinces  called  by 
geologists  the  Allegheny  Plateau  and  the  Appalachian.  In  the  latter 
province  only  one  division  is  represented,  that  known  as  the  Appa- 
lachian Valley  division,  which  extends  from  the  Appalachian  Moun- 
tains on  the  east  to  the  escarpment  of  the  Allegheny  and  Cumberland 
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plateaus  on  the  west.  These  provinces  and  their  subdivisions  are 
separated  up6n  marked  physiographic  differences,  each  having  its 
characteristic  forms  and  geological  formations.  The  Appalachian 
Valley  section  covers  three-fourths  or  more  of  the  county's  aieaj 
occupying  all  that  part  east  of  the  Allegheny  front  or  escarpment. 
Its  topography  is  similar  to  that  of  the  valleys  of  southeast  Pennsyl- 
vania, the  valley  of  Maryland,  and  Virginia.  It  consists  of  rolling 
anticlinal  limestone  valleys  separated  by  long,  narrow,  steep,  parallel 
synclinal  mountainous  ridges  of  sandstone.  The  largest  of  the 
valleys  is  Nittany,  which  has  a  width  of  several  miles,  the  widest  part 
being  on  a  line  northwest  and  southeast  through  State  College. 
This  valley  extends  across  the  coimty  through  the  central  part  from 
southwest  to  northeast,  and  this  same  trend  is  followed  by  all  the 
other  valleys  and  mountain  ridges.  The  Brush,  Penn,  and  minor 
valleys  in  the  eastern  part  of  the  county  are  tributary  to  Nittany. 
The  surface  configuration  of  these  valleys  is  broadly  rolling  to  some- 
what hilly,  with  sides  extending  as  gentle  slopes  up  the  mountains. 
The  average  elevation  of  the  valley  ridges  is  about  1,200  feet  above 
sea  level.  The  main  stream  courses  lie  100  to  200  feet  lower.  The 
slopes  as  a  rule  are  gentle.  Along  some  of  the  streams  gorgelike 
channels  have  been  formed,  but  nowhere  is  there  any  great  amount  of 
surface  erosion.  A  few  mile^  to  the  west  of  State  College  and  extend- 
ing southward  out  of  the  county  is  a  broad  area  known  as  the  Barrens. 
This  area  is  marked  by  a  number  of  small  knobs  and  irregular  ridges 
that  result  in  a  rather  complex  topography.  The  Barrens  are  from 
100  to  200  feet  higher  than  the  average  elevation  of  the  surrounding 
limestone  areas,  but  the  change  in  elevation  from  one  to  the  other  is 
not  abrupt. 

The  Bald  Eagle  Valley  is  next  to  the  Nittany  in  extent.  It 
occupies  the  section  between  Bald  Eagle  Mountain  and  the  Alle- 
gheny Front.  However,  the  valley  proper  is  limited  to  that  part 
lying  along  Bald  Eagle  Creek  and  consists  of  flat  bottoms,  with  here 
and  there  an  occasional  terrace.  From  this  valley  proper  there  is  m 
hilly  belt  of  country  that  extends  to  the  foot  of  Allegheny  Mountain. 
It  is  composed  of  shales  and  thin-bedded  sandstone,  the  weathering 
and  erosion  of  which  has  resulted  in  an  extremely  hilly  topography. 
It  consists  of  sharp,  narrow-topped  hills  and  irr^ular-shaped  ridges 
with  steep  slopes,  but  with  a  smooth  contour — topography  that  is 
characteristic  of  shale  formations.  From  the  valley  proper  the  rise 
to  the  top  of  the  first  hills  or  ridges  is  from  100  to  300  feet  and  the 
elevation  increases  as  the  Allegheny  Mountain  is  approached  until 
part  of  it  becomes  really  mountainous  though  not  rugged.  The 
elevation  reached  is  about  1,400  feet  above  sea  level,  or  600  to 
700  feet  above  Bald  Eagle  Creek.  This  belt  is  intersected  every 
mile  or  two  by  streams  that  head  upon  the  Allegheny  slope  and  flow 
in  narrow  and  comparatively  straight  valleys.  Digitized  by  GoOglc 
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The  mountain  ridges  separating  the  valleys  owe  their  presence  to 
the  resistance  of  the  sandstones  of  which  they  are  composed.  All 
of  these  mountains,  with  the  exception  of  Bald  Eagle  Mountain, 
which  is  a  monocline,  are  synclinal.  Their  upper  slopes  are  steep  and 
in  many  instances  precipitous,  and  their  siunmits  are  narrow  and 
remarkable  for  their  even  crest  line.  The  lower  slopes  merging  into 
the  valleys  are  generally  long  and  gentle.  The  crest  of  Bald  Eagle 
is  from  1,700  to  1,800  feet  above  sea  level  and  that  of  Nittany  Moun- 
tain about  the  same,  with  some  higher  points  near  the  terminus  at 
Lemont.  Brush  Mountain  probably  has  also  about  the  same  eleva- 
tion, but  no  data  as  to  that  fact  are  available.  The  Tussey  Mountains, 
lying  along  the  southeastern  coimty  boimdary,  rise  to  a  height  of 
2,400  feet  above  sea  level.  All  these  moimtains  are  composed  of  the 
Oneida  and  Medina  gray  sandstones,  between  which  occurs  the  red 
Medina,  which,  being  more  easily  weathered,  has  resulted  in  making 
in  part  of  each  range  a  double  range  of  sharp  ridges.  On  the  sides 
these  mountains  are  flanked  by  shale  and  slate  formations,  which 
form  the  gentle  slopes  from  the  foot  of  the  steep  or  precipitous  part 
of  the  ridges  to  the  valleys  below. 

The  western  part  of  the  county  is  occupied  by  the  Allegheny 
Plateau.  It,  too,  has  a  northeast  and  southwest  trend.  Its  escarp- 
ment or  front,  locally  called  the  Allegheny  Mountain,  when  viewed 
from  the  valley  appears  as  a  steep-sided — in  places  precipitous — 
mountain  ridge.  Upon  reaching  the  crest  one  finds  a  broad,  dome- 
shaped  top,  and  looking  to  the  west  a  plateau  or  plainlike  surface  of 
the  same  general  elevation  with  a  few  higher  broad-topped  knobs. 

In  reality,  there  is  a  gradual  decline  in  elevation  to  the  west,  the 
surface  finally  dropping  off  rather  suddenly  into  the  valley  of  Moshan- 
non  Creek  and  the  West  Branch  of  the  Susquehanna  River.  The 
elevation  of  the  crest  averages  2,200  to  2,400  feet  above  sea  level,  with 
some  points  in  the  southern  part  a  few  hundred  feet  higher.  This 
plateau  is  cut  by  a  number  of  streams,  so  that  in  traveling  over  it 
it  appears  ridgy,  but  these  interstream  areas  are  broad  and  generally 
quite  flat.  At  the  heads  of  the  streams  the  slopes  are  gentle  and  not 
so  stony  and  rough  as  elsewhere,  but  only  a  short  distance  down  the 
slopes  become  steep  and  stony — often  so  stony  that  they  may  be 
classed  as  rugged.  Along  the  lower  course  of  Moshannon  Creek  and 
the  West  Branch  of  the  Susquehanna  River  the  slopes  are  quite  steep. 
This  plateau  owes  its  origin  to  the  Pocono  sandstone  and  Pottsville 
conglomerate  and  to  the  barren  and  productive  Coal  Measures.  The 
first  two  mentioned  are  hard,  resistant  rocks,  the  Pocono  holding  up 
the  crest  of  the  Allegheny  Front. 

Center  County  lies  in  the  drainage  basin  of  the  Susquehanna  River, 
and  the  immediate  drainage  of  the  greater  part  of  the  county  is  by 
way  of  creeks  flowing  into  the  West  Branch  of  the  Susquehanna 
River.    Moshannon  and  Bald  Eagle  creeks  with  their  tributaries  are! 
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the  most  important  of  the  streams.  They  flow  in  a  north  to  northeast 
direction.  Moshannon  Creek  is  fed  by  a  number  of  mountain  streams, 
among  which  are  Cold  Stream,  Black  Bear  and  Six  Mile  runs,  and 
Little  Moshannon  Creek.  Into  the  West  Branch  of  the  Susquehanna 
itself  eqipty  a  number  of  runs  from  the  Plateau  section.  Bald  Eagle 
Creek  flows  northeast  through  the  central  part  of  the  county  and 
enters  the  West  Branch  of  the  Susquehanna  near  Lockhaven,  in 
Clinton  County.  Its  largest  tributary  on  the  west  is  Beech  Creek, 
which  for  some  distance  forms  the  boundary  between  Center  and 
Clinton  counties.  A  large  number  of  runs  empty  into  Bald  Eagle 
Creek  from  the  west,  draining  the  section  from  the  Allegheny  Front. 
Bald  Eagle  Creek,  besides  carrying  oft*  the  water  from  Bald  Eagle 
Valley,  drains  a  large  part  of  the  Nittany  Valley  through  its  tribu- 
taries. Spring  and  Fishing  creeks,  and  their  affluents. 

The  eastern  part  of  the  county,  comprising  Penn,  Brush,  and  the 
other  smaller  valleys,  is  drained  to  the  east  by  Penn  Creek  and  its 
tributaries,  the  former  emptying  into  the  Susquehanna  River  below 
the  junction  of  its  two  branches.  Half  Moon  Creek,  in  the  southern 
part  of  the  county,  flows  to  the  south  into  the  Juniata  River,  a  tribu- 
tary of  the  Susquehanna.  The  drainage  of  these  limestone  valleys  is 
unique.  There  are  few  surface  streams,  these  being  Buffalo  Run  and 
Half  Moon  Creek,  along  the  Bald  Eagle  Mountains,  Fishing  Creek  and 
Spring  Creek  draining  Nittany  Valley  and  the  head  of  Penn  Valley, 
and  Penn  Creek  and  its  tributaries  draining  the  eastern  part  of  Penn 
Valley.  Many  square  miles  of  the  valleys  have  no  surface  streams 
whatever,  the  drainage  w&ters  sinking  to  the  underground  channels, 
which  are  evidenced  by  the  numerous  sink  holes.  Of  the  streams  and 
runs  that  flow  from  the  sandstone  mountains,  all  except  a  few  disap- 
pear into  sink  holes  as  soon  as  the  limestone  strata  are  reached. 
These  may  reappear  as  great  springs,  as,  for  instance,  Rockspring,  the 
head  of  Spruce  Run,  near  Baileysville,  and  the  famed  Penn  Cave,  the 
source  of  Penn  Creek.  This  cave  is  worthy  of  mention,  as  it  consists 
of  over  a  quarter  of  a  mile  of  undei^round  river,  which  can  be  trav- 
ersed only  by  boat,  a  large  sink  hole  affording  a  means  of  entrance. 

Sinking  Creek,  as  its  name  indicates,  is  a  stream  that  at  places  along 
its  course  sinks  into  the  rock,  and  appears  again  farther  on  as  a  sur- 
face stream.  From  its  last  ''sink,"  about  2  miles  west  from  Spring 
Mills,  it  exists  on  the  surface  as  a  small  stream,  dry  most  of  the  year, 
the  main  body  of  water  following  some  underground  channel  and 
reappearing  from  beneath  a  massive  limestone  ledge  as  ''Rising 
Spring"  on  the  bank  of  Penn  Creek  at  Spring  Mills. 

Another  unique  drainage  system  is  known  as  Dry  Hollow.  This 
consists  of  a  "fossil "  river.  At  no  place  in  the  whole  of  this  system  of 
gorges,  valleys,  and  tributary  valleys  are  there  any  surface  streams, 
the  whole  drainage  being  under  ground.  This  system  extends  from 
near  Rock,  on  Spring  Creek,  toward  the  west,  spreading  out  as  an 
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extensive  drainage  system,  some  tributaries  of  which  reach  nearly  to 
Fairbrook.  The  topography  and  land  forms  are  strikingly  like  a  river 
system,  but  no  surface  streams  exist.  In  some  cases  the  presence  of 
subterranean  streams  can  be  proven  by  sinks  or  by  hearing  the  water 
rushing  along  in  the  underground  channel  during  the  flood  seiisons. 

The  settlement  of  Center  County  began  only  a  few  years  prior  to  the 
Revolutionary  war,  the  first  authentic  settlement  being  made  near  or 
at  what  is  now  Milesburg,  in  the  Bald  Eagle  Valley.  Scattering  set- 
tlers came  in  in  the  next  few  yeu^s,  locating  in  the  valleys  in  the 
eastern  part  of  the  county.  In  the  decade  from  1790  considerable 
numbers  came  to  the  county  and  from  that  time  on  the  population 
increased  steadily.  The  settlers  came  largely  from  the  eastern  part 
of  the  State,  and  were  for  the  most  part  "Pennsylvania  Dutch/' 
Scotch-Irish,  and  Germans.  Some  of  the  earlier  pioneers  came  from 
Europe  direct.  The  earlier  settlers  came  to  occupy  the  land  and 
engage  in  fanning,  while  in  later  years  others  were  attracted  by 
the  mineral  resources. 

Center  County,  according  to  the  census  of  1900,  had  a  population 
of  42,894.  The  valleys  are  thickly  settled;  the  mountainous  parts, 
except  where  mines  are  located,  are  scarcely  settled  at  all.  In  fact, 
large  areas,  as  on  the  Allegheny  Mountain  or  Plateau,  are  wild  lands 
and  unoccupied  except  for  hunters  and  lumbermen's  camps,  the 
former  only  occupied  during  the  hunting  season. 

Bellefonte,  the  county  seat,  is  the  largest  town,  with  about  5,000 
population.  Philipsburg,  on  Moshannon  Creek,  is  next,  with  about 
4,000.  It  is  the  center  of  an  important  mining  section  in  Center  and 
Clearfield  counties.  State  College  is  the  largest  of  the  smaller  places, 
and  is  the  site  of  the  State  College  of  Agriculture.  Other  towns  in 
the  coimty,  having  populations  between  500  and  1,000,  are  Howard, 
Milesbui^,  Unionville,  Port  Matilda,  Sandy  Ridge,  Snow  Shoe,  Mill- 
helm,  and  Center  Hall,  and  besides  these  are  numbers  of  small  vil- 
lages. In  the  agricultural  sections  of  the  county,  mainly  the  valleys, 
the  present  population  is  still  largely  that  descended  from  the  original 
settlers,  but  in  the  mining  sections  a  large  part  of  the  population  is 
foreign,  representing  a  number  of  European  countries. 

The  transportation  facilities  of  Center  County  are  fairly  good,  a 
number  of  railroads  passing  through  the  county  and  affording  com- 
mimication  ¥rith  the  main  trunk  lines  reaching  the  large  cities  in  the 
State  and  elsewhere.  The  Pennsylvania  Railroad  has  a  nimiber  of 
branch  lines  connecting  with  their  main  trunk  lines  in  all  directions. 
The  BaTd  Eagle  Valley  branch  follows  the  Bald  Eagle  Valley,  con- 
necting Tyrone  and  Lock  Haven,  both  on  main  trunk  lines.  The 
Lewisburg  and  Tyrone  division  extends  from  Bellefonte  east  to 
Lewisburg,  on  the  main  line,  in  Union  County.  The  Tyrone  and 
Clearfield  branch  from  Tyrone  climbs  over  the  mountain  to  Phihps- 
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burg  and  passes  through  the  mining  section  in  that  vicinity,  and  on 
into  Clearfield  County.  The  Snow  Shoe  branch  from  the  Bfdd  Eagle 
Valley  line  taps  the  coal  field  at  Snow  Shoe.  The  New  York  Central 
Railroad  is  represented  by  the  Beech  Creek  Division,  which  also 
affords  an  outlet  to  the  Snow  Shoe  and  Philipsburg  mines.  The  Cen- 
tral Railroad  of  Pennsylvania  runs  through  the  northern  part  of  the 
Nittany  Valley  from  Bellefonte  to  Mill  Hall,  in  C9inton  County,  and 
the  Bellefonte  Central  Railroad  between  Bellefonte  and  State  College. 
From  PhiUpsburg  an  electric  line  extends  into  Clearfield  County  to 
Winbume  and  Morrisdale,  near  which  places  are  located  large  coal 
mines.  The  county  roads  reach  all  points  in  the  county  and  are 
kept  in  good  repair.  Many  of  them  are  stone  pikes,  some  having 
been  the  pikes  of  early  days,  still  kept  in  use  and  repair.  On  some 
of  these  tolls  are  now  collected. 

The  products  of  the  farm  meet  with  a  good  demand  in  the  laiger 
towns  and  in  the  mining  sections.  With  the  good  railroad  facilities 
the  markets  in  the  larger  cities  are  within  comparatively  easy  reach. 

The  schools  are  numerous  and  good.  Besides  the  high  schools  in 
the  towns,  the  State  College  of  Agriculture  is  located  at  State  College, 
as  also  is  the  State  Experiment  Station.  In  the  valleys  the  farmers 
have  the  advantage  of  rural  telephone  lines  and  the  rural  free  de- 
livery of  mail  reaches  most  of  the  settled  parts  of  the  county. 

CLIMATE. 

The  appended  tables,  compiled  from  the  records  of  the  Weather 
Bureau  station  at  State  College,  show  the  mean  monthly,  annual^  and 
seasonal  temperatures  and  precipitation,  together  with  the  absolute 
maximum  and  minimum  temperatures  for  each  month,  and  the  rainfall 
during  the  years  of  greatest  and  least  precipitation.  The  dates  of  the 
last  killing  frost  in  spring  and  first  killing  frost  in  fall  at  State  CoUege 
and  also  at  Lock  Haven  are  given.  State  CoUege  is  located  in  a  broad, 
roUing  valley,  and  the  figures  represent  no  doubt  the  average  climatic 
conditions  obtaining  in  similar  places  throughout  the  county.  There 
being,  however,  considerable  differences  in  elevations  and  topography, 
it  would  seem  that  there  are  many  local  conditions  to  which  the  figures 
may  not  apply.  Certain  it  is  that  there  is  some  difference  in  temper- 
ature and  probably  also  in  precipitation  between  the  All^heny 
Plateau  and  the  valleys,  on  account  of  the  higher  elevation  of  the 
former,  and  in  fact  the  growing  season  is  much  shorter,  frosts  occurring 
later  in  the  spring  and  earUer  in  the  faU  on  the  plateau.  This  season 
(1908)  a  Ught  killing  frost  occurred  in  the  latter  part  of  August. 

The  winters  are  quite  severe,  the  temperature  faUing  as  low  as  20^ 
below  zero,  and  there  is  a  heavy  fall  of  snow  generally  throughout  the 
winter  both  in  the  valleys  and  on  the  mountains. 

The  summers  are  cool,  the  summer  mean  being  69®  F.  The  abso- 
lute maximum  is  96®  F.    The  extreme  range  in  temperature  is  116®. 
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As  in  all  temperate  latitudes  sudden  changes  of  temperature  are 
common. 

In  the  valleys  the  growing  season  is  of  sufficient  duration  to  mature 
all  crops,  but  at  the  higher  altitudes  the  season  is  too  short  for  com. 

The  rainfall  is  ample  and  appears  to  be  well  distributed.  However, 
droughts  are  expected  in  the  late  summer  and  early  fall. 

Normal  numOUy,  aeasonalt  and  annual  Umperature  and  predpUatUm  at  State  College. 


Temperature. 

Precipitation. 

Month. 

Mean. 

Absolute 

Absolute 
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the  driest 
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31 
27 
26 
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64 
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•F. 
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2.8 
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0.2  j               5.3 
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28 
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7.2  !             18.5 
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35  I                flB 
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17 
27 

3.4 
2.9 
4.5 

1.0                  4. 1 
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48 
50 

88 
93 

2.2 
2.2 

1.5 
1.9 

May 

Spring 

47 

1 

10.8 

6.4 

7.5 

Jane 

68 
71 

95 
96 

30 
41 
30 

4.2 
3.8 
4.0 

6.7 
3.1 
3.7 

4.2 
5.6 
5.4 

July 

60                   96 

Smniner 

60 

12.0 

13.5 

15.2 

Sfpt^mber. ... 

63 
50 
40 

93 
88 
72 

30 
20 
9 

2.8 
3.0 
3.0 

1.8 
1.0 
1.7 

2.2 
4.4 
3.0 
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Fall 

51 

8.8 

4.5 

9.6 

Year 

49 

96 

-20 

40.2 

30.6 

45.8 

Dates  ojfirei  and  last  killing  frosts. 
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Sept.  21 
Oct.     8 
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Apr.  17 
May    6 
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Apr.    5 
Apr.    4 
Apr.  24 
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Oct.      1 

1900       

Oct.     20 

1901 

Oct.     25 
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Oct.     22 
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Oct.     26 

1904           

Oct.       7 
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Oct.     12 

Average. 

Oct.     16 
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AQEICULTUBE. 

The  early  settlers  in  this  part  of  Pennsylvania  grew  wheat,  com, 
rye,  potatoes,  hemp,  flax,  and  the  grasses.  Wheat  and  com  were 
their  principal  crops,  but  rye  soon  became  of  even  more  importance, 
as  it  could  be  changed  into  a  product — distilled  spirits — of  less  bulk 
for  transporation.  With  the  development  of  the  iron  industries  the 
demand  for  agricultural  products  increased  and  there  was  also  created 
a  pressing  need  for  better  transportation  facilities.  This  was  first 
met  by  the  building  of  turnpike  roads,  a  most  important  factor  in  the 
early  development  of  the  county.  Their  building  began  soon  after 
1800  and  continued  for  the  next  fifty  years.  The  most  important 
of  these  roads  was  the  plank  road  constructed  between  Milesburg  and 
Tyrone  in  1849,  which  connected  at  Tyrone  with  the  great  road 
between  Harrisburg  and  Pittsburg,  a  main  artery  of  travel  between 
the  east  and  the  west.  Three  years  prior  to  the  building  of  the 
plank  road  to  Tyrone,  or  in  1846,  a  canal  was  completed  between 
Bellefonte  and  Lock  Haven,  a  distance  of  25  miles.  Up  to  this  time 
the  pig  iron  made  in  the  county  had  to  be  transported  on  the  backs  of 
horses,  a  slow  and  expensive  process.  The  canal  continued  impor- 
tant until  damaged  by  freshet  in  1865. 

Railroad  building  was  agitated  as  early  as  1834,  when  the  Bald 
Eagle  Valley  Railroad  was  incorporated,  but  construction  was  not 
begun  until  a  quarter  of  a  century  later.  The  first  railroad  to  be 
built  was  the  Bellefonte  and  Snow  Shoe  Railroad,  which  was  com- 
pleted in  1859  and  in  operation  that  year.  Bituminous  coal  had 
been  discovered  in  the  vicinity  of  Snow  Shoe  soon  after  1800  and  it 
was  to  get  out  this  coal  that  the  railroad  was  built^  it  was  also 
designed  to  be  used  in  getting  out  the  timber  from  the  top  of  the 
Allegheny  Mountains.  The  rich  mineral  and  timber  resources  soon 
led  to  the  construction  of  other  lines. 

Keeping  pace  with  these  several  advances  in  transportation  and 
with  the  exploitation  of  the  mineral  deposits,  agriculture  made  steady 
and  marked  progres^.  Rye,  which  had  become  the  most  important 
crop  before  good  transportation  facilities  were  available  and  which 
even  as  late  as  1840  was  four  times  as  important  as  wheat,  decreased 
in  acreage  and  by  1850  the  ratio  between  the  two  grains  had  been 
reversed.  In  that  year  the  production  of  wheat  was  433,612  bushels 
and  of  rye  109,051  bushels.  The  next  census  shows  a  decline  in 
wheat  and  some  increase  in  rye,  but  this  may  have  been  a  seasonal 
fluctuation.  During  this  decade  there  was  a  marked  increase  in  the 
production  of  com,  oats,  and  barley.  In  1870  the  wheat  crop  slightly 
exceeded  that  of  1850,  and  in  fact  there  has  not  been  much  change 
in  wheat  production  since  1850  except  in  1860,  the  variations  re- 
ported being  probably  due  to  seasonal  conditions.     The  average 
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annual  production  is  around  400,000  bushels,  taking  the  data  of  the 
census  years.  That  the  acreage  in  this  cereal  is  practically  station- 
ary is  shown  by  the  data  returned  by  the  census  for  1880,  1890,  and 
1900,  the  figures  being  37,310,  31,008,  and  36,716  acres,  respectirely. 
On  the  contrary,  the  growing  of  rye,  at  least  for  grain,  has  practically 
ceased,  the  census  of  1900  giving  the  acreage  as  1,828  acres,  and  the 
production  as  18,350  bushels.  Com  has  been  a  leading  crop  of  the 
county  since  an  early  date.  It  led  rye  in  1840  by  nearly  100,000 
bushels  with  a  production  of  204,122  bushels,  though  in  1850  it  was 
considerably  exceeded  by  the  production  of  wheat.  In  1870  it 
reached  its  highest  reported  yield  of  slightly  over  1,000,000  bushels. 
Since  that  time  there  has  been  a  sUght  falling  off  in  production, 
though  the  acreage  has  varied  but  slightly  in  the  past  three  decades. 
It  occupies  an  acreage  of  27,664  acres,  or  10,000  acres  less  than  that 
of  wheat.  The  wheat  crop  is  sold  from  the  farms,  but  the  com  is 
principally  fed  to  live  stock. 

Oats  and  barley  were  grown  to  some  extent  before  1840,  and  the 
acreage  of  each  has  increased  since  that  time.  Barley  is  of  lesser 
importance.  In  1899  there  were  2,057  acres  in  this  cereal,  yielding 
47,340  bushels.  The  increase  in  acreage  and  production  of  oats  has 
been  continuous  since  1840.  In  1899  this  crop  stood  third  among 
the  cereals  in  area  occupied,  with  an  acreage  of  20,223  acres  and  a 
production  of  625,340  bushels,  and  having  increased  100  per  cent 
since  1879.  Oate  have  gained  in  favor  in  the  last  few  years,  owing 
to  high  prices  and  the  fact  that  the  crop  is  more  certain  than  wheat 
on  certain  lands. 

Buckwheat  was  also  a  crop  grown  before  1840.  The, census  of 
that  year  reported  6,919  bushels.  The  production  gradually  in- 
creased, reaching  a  maximum  in  1880,  when  32,688  bushels  were 
harvested  from  1,858  acres.  Since  that  time  there  has  been  a  decline 
and  the  acreage  in  1899  was  only  953  acres. 

Potatoes  have  long  been  one  of  the  staple  crops  of  the  county,  and 
the  acreage  devoted  to  this  crop  has  also  increased  gradually  from 
year  to  year.  In  1899  there  were  2,478  acres  under  this  crop,  yield- 
ing 240,447  bushels. 

The  hay  crop  has  been  important  from  practically  the  beginning. 
The  acreage  cut  for  hay  in  the  last  three  decades  has  been  about  the 
same  as  that  given  to  wheat.  The  average  yield  per  acre  has 
slightly  exceeded  1  ton.  In  1889  there  were  about  35,000  acres  cut 
for  hay,  of  which  about  4,000  acres  were  clover.  Besides  this  there 
has  always  been  a  considerable  area  devoted  to  more  or  less  perma- 
nent pasture. 

livestock  raising  received  attention  from  the  first.  The  early 
assessment  records  show  that  nearly  every  family  had  one  or  more 
cows  and  many  of  them  teams  of.  hc^'ses  or  oxen.     Oxen  were  used; 
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quite  generally  for  draft  animals.  Hogs  were  also  kept  by  every 
family.  About  1840  great  interest  was  taken  in  the  improyem^at 
of  live  stock,  and  some  improved  breeds,  especially  of  horses  and 
cattle,  were  introduced.  The  census  of  1900  reported  297,564  acres 
in  farms,  or  not  quite  one-half  the  area  of  Center  County.  Of  the 
area  in  farms  about  two-thirds  is  reported  as  improYed.  A  large 
part  of  the  county  is  occupied  by  mountainous  ridges  and  the  high  . 
Allegheny  Plateau,  which  is  unsuited  for  agricultural  use.  On  the 
former  there  is  practically  no  cultivated  land  at  all,  while  on  the 
plateau  the  area  is  wild  lands,  mostly  uncleared.  A  comparatively 
small  part  is  cultivated,  but  the  agriculture  is  of  very  little  import- 
ance, the  elevation  and  short  season  being  unfavorable.  The  chief 
value  of  such  lands  lies  in  the  forest  products  and  in  coal  mines. 
There  is,  however,  a  comparatively  laige  area  included  in  the  fertile 
limestone  and  shale  valleys  of  the  county.  The  fanning  operations 
are  carried  on  upon  such  lands  and  their  natural  productiveness  is 
such  that  Center  County  ranks  high  among  the  other  counties  of  the 
State  in  agricultural  production. 

The  average  size  of  the  farms  is  127.2  acres.  There  are  many 
fine  farms  much  larger  than  this  in  all  parts  of  the  county.  The  indi- 
cations point  to  a  fairly  prosperous  condition  of  the  fanning  class. 
The  climate  and  soils  are  adapted  to  the  production  of  the  cereals 
and  grasses,  and  this,  with  the  large  amount  of  wild  lands  affording 
more  or  less  pasture,  makes  cattle  grazing  and  dairying  profitable. 
The  farmers  therefore  follow  general  fanning,  in  which  cereals  and 
grasses  form  the  cultivated  products,  supplemented  by  dairying  and 
cattle  raising.  Under  this  system  on  practically  every  farm  all  the 
cereal  crops  are  produced  at  present.  In  order  of  importance  as  to 
acreage  these  crops  are  wheat,  com,  oats,  barley,  rye,  and  buckwheat. 
In  acreage  the  tame  grasses  cut  for  hay  are  second  to  thai  of  wheat. 
Of  the  cultivated  grasses  timothy  is  the  most  extensively  grown. 
Clover  finds  a  place  on  most  farms.  Some  potatoes  are  grown  on 
every  farm  and  every  place  has  its  vegetable  garden,  which  plays  an 
important  part  in  the  economy  of  the  farm.  The  limestone  soils 
ordinarily  produce  large  crops,  and  the  owners  of  the  lands  are  as  a 
rule  most  prosperous.  The  surplus  of  the  small  grains  is  sold  from 
the  farm  and  hay  is  also  sold  to  some  extent ;  but  the  com  crop  is  as  a 
rule  fed  on  the  farm  either  in  the  form  of  grain  and  fodder  or  as 
ensilage. 

Small  and  tree  fruits  are  grown  on  most  farms,  there  being  no 
general  effort  to  produce  the  former  on  a  commercial  scale.  An 
exception  is  the  production  in  the  vicinity  of  Philipsburg  of  a  few 
strawberries  for  the  local  market.  There  are  a  few  apple  orchards  of 
commercial  size  in  the  county;  also  some  peach  orchards,  but  peach 
growing  is  being  discontinued  on  account  of  the  uncertainty  of  crop 
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and  a  consequent  lack  of  profit.  Some  trucking  is  done,  particularly 
in  the  Half  Moon  Valley.  The  growers  make  regular  trips  each  week 
across  the  mountain  by  wagon,  selling  their  varied  products  of  gar- 
den, farm,  and  poultry  yard  in  Philipsburg  and  the  other  mining 
towns  in  the  western  part  of  the  county  and  in  Clearfield  County.  A 
few  have  succeeded  in  truck  growing  in  the  vicinity  of  PhiUpsbuig. 

Live  stock  is  an  important  factor  on  every  farm;  cattle  and  horses 
lead,  but  some  attention  is  given  to  the  raising  of  hogs  and  sheep. 
Both  dairy  and  beef  cattle  are  produced.  The  wild  mountain  lands 
afford  good  grazing  for  beef  cattle.  The  elevations  being  high,  flies 
are  not  troublesome;  there  is  plenty  of  good  water  and  feed,  and  the 
cattle  thrive.  Some  Ifrge  areas  are  under  fence,  but  for  the  most 
part  the  land  is  open,  the  cattle  running  at  large.  They  are  hunted 
up  by  the  farmer  in  the  fall  and  returned  to  the  stall  for  finishing 
for  market.  No  particular  preference  is  shown  in  breeds  of  cattle 
grown  for  beef.  They  are  mostly  common  grades.  In  the  limestone 
valleys  the  farmers  raise  horses  suitable  for  heavy  farm  work  and  for 
draft  purposes  in  the  cities.  These  are  mainly  of  the  Percheron  breed. 
Jersey  and  Holstein  breeds  are  common  on  the  dairy  farms.  The 
product  of  the  dairy  is  chiefly  butter  made  on  the  farm  and  this  is 
sold  on  the  local  market,  especially  in  the  nearby  mining  towns. 
Some  cheese  is  made,  but  the  product  is  not  important.  Very  little 
milk  is  shipped  from  the  county.  While  dairying  is  practiced  gen- 
erally, there  are  no  very  large  dairies  in  the  county,  each  farmer 
keeping  what  cows  he  can  conveniently  pasture,  feed,  and  tend. 
The  value  of  all  Uve  stock  on  farms,  as  given  by  the  Census  of  1900,  is 
$1,258,764. 

The  limestone  soils,  as  well  as  being  the  strongest  and  most  pro- 
ductive, are  recognized  as  best  adapted  to  general  farming.  Besides 
producing  the  largest  crops  of  the  small  grains  and  com,  they  give  the 
best  results  with  grass,  both  for  hay  and  for  grazing. 

The  red  shale  or  Upshur  soils  in  the  Bald  Eagle  Valley  and  in  the 
small  areas  between  the  mountain  ridges  and  the  Colyer  silt  loam  are 
considered  next  to  the  limestone  soils  in  productiveness.  They  will 
produce  the  same  crops  as  the  limestone  soils,  and  give  yields  above 
the  average.  In  addition  these  red  shale  soils  are  considered  especially 
adapted  to  fruit,  particularly  apples,  though  pears,  plums,  and  cher- 
ries do  well.  The  apple  trees  grow  thriftily  and  bear  good  crops  of 
fruit  of  good  color  and  fine  flavor. 

The  Dekalb  soils  are  not  nearly  so  productive  as  the  soils  already 
mentioned.  The  shale  type  is  droughty  and  is  best  suited  to  small 
grains,  which  mature  before  the  summer  droughts  are  likely  to  occur. 
Com,  which  must  go  through  the  season,  does  not  make  a  good  yield. 
Being  a  well-drained  soil  it  affords  early  pasturage,  but  during  the 
summer  the  grass  becomes  short.    In  wet  years  it  is  found  that  oats 
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are  a  much  more  certain  crop  on  the  shale  soils  than  wheat,  the  latter 
being  more  or  less  winterkilled.  The  clay  loam,  being  a  heavy  soil, 
is  recognized  as  best  suited  to  grasses  for  hay  and  pasturage.  The 
Dekalb  loam,  however,  is  a  fairly  productive  soil  and  the  general 
crops  make  good  yields  upon  it.  The  Dekalb  silt  loam  is  a  fairly 
good  soil  type,  but  its  occurrence  on  the  top  of  the  AUegheny  Plateau, 
where  the  season  is  short,  does  not  permit  of  a  wide  range  of  crops. 
Com  does  not  mature  as  a  rule.  The  best  use  of  the  type  is  for  hay  and 
pasturage,  though  it  also  is  recognized  as  a  good  potato  soil.  The  loose 
sandy  and  stony  types  of  the  plateau  are  not  in  demand,  not  being 
productive  soils.  Their  best  use  is  without  doubt  for  forestry.  The 
small  extent  of  the  bottom  land  soils  makes  them  of  relatively  little 
importance,  though  where  drained  they  make  very  lai^e  yields  of 
(^om  and  hay.     They  also  make  excellent  pastures. 

A  crop  rotation  is  practiced  uniVSersally  over  the  country  on  all 
soils,  and  is  followed  with  very  Uttle  variation.  This  consists  of 
com,  wheat,  oats,  and  grass,  the  latter  consisting  of  timothy  and 
clover,  both  cut  for  hay  two  seasons  and  then  pastured  for  a  year 
or  two.  Barnyard  manure  is  appUed  to  the  com  crop.  With  the 
wheat  an  application  of  commercial  fertiUzer,  usually  a  phosphatic 
mixture,  is  made.  Lime  is  also  used  and  is  always  found  beneficial. 
It  is  said  to  be  necessary,  particularly  on  the  Dekalb  and  Upshur 
soils,  in  order  to  get  a  stand  of  clover.  Lime  is  of  great  value  also 
on  the  limestone  soils.  Many  farmers  bum  the  lime  they  use  in 
their  fields.  Farmers  in  the  Bald  Eagle  Valley,  where  liming  is 
general,  haul  the  limestone  over  Bald  Eagle  Mountain  from  the 
Nittany  Valley,  obtaining  the  stone  at  a  cost  of  10  cents  a  load 
where  they  quarry  it  themselves.  It  is  hauled  to  the  farm,  where 
there  is  plenty  of  wood,  and  coal  can  be  obtained  cheaply  by  hauling 
from  the  mines.  The  lime  costs  less  in  this  Way.  Some,  however, 
prefer  buying  the  lime  outright. 

The  appUcation  of  lime  to  the  soils  has  given  very  good  results, 
but  the  methods  used  could  be  improved.  The  lime  should  be 
applied  regularly  in  the  rotations,  at  periods  of  from  four  to  eight 
years  and  in  amounts  varying  from  1,500  to  2,000  pounds.  It  has 
been  the  custom  in  the  past  to  apply  lime  in  enormous  quantities, 
about  once  in  fifteen  to  twenty-five  years,  or  whenever  the  lack  of 
lime  was  evidenced  by  the  diminishing  crop  yields.  The  more  regular 
appUcations  in  the  smaller  amounts,  if  used  in  connection  with 
manures  or  fertilizers,  would  insure  the  maintenance  of  the  crop 
yields  and  the  elimination  of  any  unfavorable  effect  on  some  crops 
that  might  occur  when  the  very  large  amounts  are  applied. 

The  use  of  commercial  fertiUzers  to  supplement  barnyard  manure  is 
general.  The  total  outlay  for  commercial  fertilizer  in  1899,  according 
to  the  census,  was  $26,200.     Clover  is  grown  not  only  for  the  forage 
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it  produces  but  for  its  beneficial  eflFect  upon  the  soils.  In  general 
the  latest  improved  cultural  methods  are  followed,  with  the  use  of 
all  kinds  of  improved  machinery  for  special  purposes.  The  land  is 
given  thorough  preparation  and  the  after-cultivation  is  good.  The 
plowing  is  deep  and  on  the  heiivier  soils  three  horses  are  used.  Disk, 
spring-tooth,  and  smoothing  harrows  are  on  nearly  every  farm,  and 
the  use  of  the  roller  is  also  common.  Improved  harvesting  ma- 
chinery is  used.     The  hay  crop  is  handled  largely  by  machinery. 

The  census  figures  show  that  only  56.3  per  cent,  or  a  little  over 
one-half,  of  the  farms  are  operated  by  the  owners.  The  share  basis 
of  rental  is  the  most  common,  though  cash  rent  is  paid  in  some  cases. 
Some  farms  are  operated  by  hired  labor.  Labor  is  scarce  and  (Com- 
mands high  wages.  The  mines  make  considerable  demand  for  labor, 
though  it  is  suppUed  largely  by  foreign  elements. 

Farm  values  vary  considerably  over  the  county.  The  rough 
mountainous  lands  have  very  little  value  for  agriculture.  Lands  in 
the  coal-mining  sections,  though  not  of  high  value  for  agriculture, 
are  leased  for  very  long  terms  for  about  $25  an  acre,  but  for  the  full 
possession  this  land  brings  from  $75  to  $100  an  acre. 

The  valley  soUs  bring  of  course  the  highest  prices,  the  limestone 
lands  ranging  from  $40  to  $60  an  acre,  \15dth  practically  none  on  the 
market.  The  hilly  shaly  soils  bring  from  $10  to  $25  an  acre,  while 
the  desirable  bottom  lands  are  held  very  high. 

In  general  the  farm  practices  of  Center  County  are  good  and  the 
farmers  are  in  a  fairly  prosperous  condition.  In  certain  matters 
there  is  room  for  improvement.  In  dairying  especially  the  profits 
could  be  greatly  increased  by  improving  the  herds  and  by  adopting 
some  of  the  more  recent  plans  of  dairy  management.  The  milk  out- 
put can  be  increased  by  a  more  general  use  of  soiling  crops,  to  be  fed 
when  the  pastures  are  dry,  and  by  adding  ensilage  to  the  winter  feed. 

Another  opportunity  for  increasing  the  net  income  of  the  farms  is 
found  in  the  manurial  practices.  With  greater  care  of  the  barnyard 
manure  and  the  more  frequent  use  of  green  manuring  crops,  many 
of  the  farmers  could  save  at  least  a  part  of  the  money  now  expended 
for  commercial  fertilizers.  These  mixtures  are  valuable,  and,  in  spe- 
cial cases,  absolutely  essential  to  the  best  results,  but  they  should 
not  be  depended  upon  in  the  case  of  farms  where  a  little  more  fore- 
thought and  well-directed  effort  can  give  satisfactory  substitutes  with 
practically  no  cash  outlay.  In  this  connection  the  clover  crop  should 
receive  more  attention  and  its  acreage  be  increased,  for  this  is  one  Ox 
the- best  ways  to  improve  the  soil  naturally. 

On  the  limestone  soils  the  introduction  of  another  valuable  legume, 
alfalfa,  would  materially  increase  the  value  of  the  forage  crops.  It 
has  been  shown  on  the  experiment  station  farms  at  State  College 
and  in  some  scattered  fielA«»  in  the  Nittany  and  Penn  valleys  that 
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the  crop  can  be  successfully  grown  and  lai^e  yields  obtained.  In 
preparing  for  this  crop  the  land  should  be  well  limed  and  thoroughly 
tilled  in  order  to  provide  a  suitable  seed  bed  and  enable  the  crop  to 
get  through  the  first  season.  Both  spring  and  fall  seedings  have 
proved  successful.  Alfalfa  does  bjest  on  the  heavier  limestone  soils, 
the  Hagerstown  clay  loam,  clay,  and  silt  loam  being  best  adapted  to 
its  production.  Yields  of  from  3  to  6  tons  per  acre  per  year  have 
been  obtained. 

With  the  good  markets  afforded  by  th^  near-by  mining  towns, 
which  are  usually  in  sections  where  little  farming  is  done,  more  atten- 
tion could  well  be  devoted  to  trucking  where  soils  suitable  for  the 
purplose  occur.  Even  if  light  truck  crops  are  not  grown,  the  heavier 
truck  and  vegetable  crops  would  repay  the  effort.  The  potato  acre- 
age could  easily  be  extended.  The  markets  could  stand  an  increased 
sufply  of  tomatoes  and  sweet  com,  both  of  which  do  well  in  this 
cojnty.  Cabbage  and  cauliflower  should  be  produced  in  greater 
quantities.  The  dealers  now  obtain  supplies  from'  outside  the  county. 
The  small  fruits,  particularly  berries  of  different  kinds,  could  be  more 
widely  grown  with  profit.  All  the  tree  fruits  should  also  receive 
more  attention,  the  plantings  extended,  and  cultural  methods  adopted 
to  produce  fruit  of  good  quality. 

Finally,  the  advisability  of  preserving  and  even  extending  the  for- 
ests can  not  be  emphasized  too  strongly.  There  is  much  land  that 
is  suited  to  no  other  purpose. 

SOILS. 

The  soils  of  Center  County  fall  into  five  general  divisions — the 
limestone  valley  soils,  the  related  Barrens  soils,  the  red  shale  foot- 
hill soils,  the  soils  of  the  narrow  synclinal  mountain  ridges  and  of  the 
Allegheny  Plateau,  and  the  recent  alluvium  along  the  streams. 
Except  in  the  case  of  the  last  named,  the  soils  are  closely  related  to 
the  imderlying  geological  formations,  and  with  that  one  exception  all 
are  residual  in  character. 

The  most  important,  though  not  the  most  extensive,  soil  series  of 
the  county  is  the  Hagerstown,  derived  from  the  solution  and  weath- 
ering of  the  Trenton  limestone.  These  soils  are  composed  of  the 
more  or  less  insoluble  residue  left  in  the  rock  during  the  process  of 
solution  and  removal  of  the  magnesian  limestone  of  the  Trenton 
period.  They  are  rarely  very  deep,  usually  resting  on  the  hard, 
unweathered  rock  at  less  than  15  feet  from  the  surface.  They  have 
excellent  drainage  through  the  cracks  and  subterranean  channels  in 
the  soluble  limestone,  yet  because  of  the  heavy  nature  of  their  sub- 
soil are  quite  retentive  of  water. 

There  are  five  types  of  this  series  mapped  in  this  area — clay,  clay 
loam,  silt  loam,  loam,  and  stony  loam.     Of  these  the  clay  loam  is 
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most  extensive,  while*  the  clay,  silt  loam,  and  stony  loam  are  nowhere 
extensively  developed.  They  occupy  the  rolling  valley  land  and  the 
types  are  rather  closely  related  to  the  topography  of  the  region — clay 
occurring  on  steep  knobs  and  knolls,  where  erosion  has  been  most 
active,  the  clay  loam  on  the  gentler  slopes,  and  the  silt  loam  in  small 
local  depressions  in  the  other  types,  where  the  finer  particles,  washed 
from  the  higher  soils,  have  tended  to  accumulate.  The  loam  occurs 
on  the  crests  of  the  broader  anticlinal  ridges  where  the  base  of  the 
Trenton  is  approached  and  the  soil  derived  from  the  more  impure 
and  cherty  limestone. 

These  soils  are  very  similar  to  the  Hagerstown  series  of  soils  found 
in  the  limestone  valleys  of  southeastern, Pennsylvania,  in  Maryland, 
Virginia,  Kentucky,  and  Tennessee.  They  occur  wholly  in  the  south- 
em  half — south  of  the  Bald  Eagle  Mountains — ^in  the  Nittany,  Penn, 
Brush,  and  smaller  extensions  of  these  valleys. 

Closely  related  geologically  to  the  limestone  soils  occur  the  soils 
of  the  Barrens,  occupying  eroded  crests  of  the  great  anticlinal  folds 
in  Nittany  and  Penn  valleys.  These  soils  are  generally  sandy  in 
character  and  are  derived  from  a  mixture  of  sandstones,  clays,  and 
some  limestones,  whose  exact  geological  horizon  has  never  been  defi- 
nitely established.  They  occupy  irregular  and  much  eroded  ridges, 
are  excessively  drained,  and  have  little  water-holding  capacity,  and 
have  been  classified  in  the  Morrison  series,  first  mapped  in  the 
Johnstown,  Pa.,  area. 

The  soils  of  the  shale  foothills,  derived  from  the  red  shale  rocks  of 
the  Clinton  formation,  probably  rank  next  to  the  limestone  soils  in 
agricultural  value.  These  soils  occupy  the  Allegheny  escarpment  and 
the  adjacent  foothills.  Owing  to  their  topographic  position,  they 
are  subject  to  rapid  surface  drainage  and  are  liable  to  erosion. 
These  soils  have  been  classified  in  the  Upshur  series  and  correlated 
with  soils  mapped  in  other  parts  of  Pennsylvania,  in  West  Virginia, 
and  other  parts  of  the  Appalachian  uplift.  A  phase  of  the  Upshur 
soils  is  found  in  the  narrow  synclinal  valleys  on  the  crests  of  the 
synclinal  mountain  ranges  in  the  southern  part  of  the  coimty.  Here 
the  soil  is  derived  from  the  weathering  of  the  Medina  red  sandstone, 
and  the  soil  is  sandier  in  character  than  the  soil  from  the  shale  forma- 
tion. There  were  two  types  mapped  in  this  series,  the  Upshur  loam 
and  Upshur  stony  loam. 

The  soils  of  the  Allegheny  Plateau  and  the  synclinal  mountain  ridges 
fall  in  the  Dekalb  series.  There  are  nine  types  developed  in  the 
county,  ranging  from  a  sand  to  a  clay  loam.  Generally  speaking,  the 
heavier  members  of  the  series  are  found  on  the  slopes  of  mountain 
ridges,  while  the  lighter  soils  are  developed  on  the  plateau.  The  soils 
vary  much  in  agricultural  value,  depending  on  the  derivation  and 
topography,  as  well  as  on  the  character  of  the  soils  themselves.    The 
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soils  on  the  mountain  ranges  are  derived  from  the  shale  and  sand- 
stone rocks  which  lie  above  the  Trenton  limestone — the  Utica  and 
Hudson  River  shales^  the  Oneida  and  Medina  sandstones.  On  the 
plateau  they  are  derived  from  the  Oriskany,  Catskill,  and  Pocono 
sandstones  and  Pottsville  conglomerate,  from  the  Chemung  and 
Hamilton  shales,  and  from  the  rocks  of  the  Barren  and  lower  pro- 
ductive Coal  Measures. 

A  related  soil  type — the  Colyer  silt  loam — derived  from  the  black 
carbonaceous  shale  which  lies  between  the  Trenton  limestones  and 
the  Utica  shales,  has  a  rolling  topography,  excellent  drainage,  and  a 
very  high  agricultural  value.  It  is  most  extensively  developed  in 
Georges  and  Penn  valleys,  and  is  ranked  as  second  to  the  Hagerstown 
clay  loam  in  agricultural  value. 

The  soils  of  the  stream  valleys,  or  the  recent  alluvium,  are  not 
extensively  developed  anywhere  in  Center  County  and  are  not  of 
much  agricultural  importance.  There  are  five  of  these  bottom  soils, 
falling  into  two  series — Huntington  and  Moshannon.  They  exist  as 
narrow,  irregular  bands  along  the  larger  streams  of  the  area  and  gen- 
erally are  variable  in  texture.  In  most  cases  they  are  composed  of 
the  material  from  the  adjoining  soil  and  rock  formation,  and  vary  as 
these  vary,  though  along  the  Moshannon  and  Bald  Eagle  creeks,  where 
the  development  is  most  extensive,  fairly  uniform  soil  conditions  exist. 

Small  areas  of  Meadow,  some  Swamp,  and  a  large  area  of  Rough 
stony  land  were  also  mapped  in  the  county.  These  are  all  described 
at  length  in  the  following  text. 

The  appended  table  gives  the  names  and  areas  of  the  several  types 
of  soil  developed  in  Center  County: 

Areas  of  different  soils. 


SoU. 


Rough  stony  land 

Dekalb  stony  sand 

Hagerstown  clay  loam. . . 

Dekalb  silt  loam 

Dekalb  stony  loam 

Upshur  stony  loam 

Dekalb  stony  silt  loam . . 

Dekalb  shale  loam 

Hagerstown  loam 

Dekalb  sand : . . 

Morrison  sandy  loam 

Dekalb  clay  loam 

Dekalb  loam 

Hagerstown  stony  loam . 
Huntington  clay  loam . . . 

Hagerstown  clay 

Morrison  loam 


Acres. 

Per  cent. 

248,064 

34.7 

70,016 

0.8 

66,920 

9.2 

46,656 

6.5 

45,312 

6.3 

39,806 

5.6 

27,712 

3.9 

25,536 

3.6 

21,760 

3.0 

19,200 

2.7 

17,792 

2.5 

15,488 

2.2 

11,904 

1.7 

9,344 

1.3 

7,424 

1.0 

6,502 

.9 

6,760 

.8 

Sou. 


Meadow 

Colyer  silt  loam 

Moshannon  loam 

Moshannon  fine  sandy  loam . 

Hagerstown  silt  loam 

Swamp 

Morrison  stony  loam..^ 

Upshur  loam 

Morrison  clay  loam 

Dekalb  fine  sandy  loam 

Morrison  sand 

Huntington  sandy  loam 

Madeland 

Huntington  gravelly  loam . . . 

'     Total 


Acres. 


n6,520 


Per  cent. 


5,248 

a7 

4,928 

.7 

3,968 

.5 

3,584 

.5 

3,136 

.4 

2,176 

.3 

2,048 

.3 

1,984 

.3 

1,280 

.2 

896 

.1 

640 

.1 

512 

.1 

448 

.1 

384 

.1 
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&AOER8TOWN   CLAY  LOAM. 

The  surface  soil  of  the  Hagerstown  clay  loam  consists  of  from  6  to 
8  inches  of  a  yellowish-brown  or  reddish-brown  silt  loam  to  silty  clay 
loam.  The  subsoil  is  composed  of  a  lighter  colored  silty  clay  loam 
which  grades  into  a  reddish-yellow  heavy  clay  loam  or  clay  at  18  to 
20  inches. 

The  type  as  a  whole  shows  considerable  variation.  The  surface 
soil  may  range  locally  from  a*  Ught  silt  loam  to  a  heavy  clay  loam, 
depending  largely  on  the  topographic  position.  Surface  wash,  moving 
the  finer  particles  to  the  local  depressions,  may  make  the  surface 
soil  much  deeper  and  very  silty.  The  same  erosive  action,  carrying 
away  the  surface  soil,  leaves  the  soil  much  shallower  at  the  tops  of 
the  ridges  And  ''breaks''  or  changes  of  the  slope.  In  some  places 
where  the  erosion  has  been  most  active  the  soil  approaches  a  clay  in 
texture.  These  changes  are  common  throughout  the  type,  especially 
in  those  areas  where  the  topography  is  more  variable. 

The  subsoil  also  varies,  though  within  narrow  limits.  The  stratum 
of  lighter  colored  material  may  be  absent,  the  soil  resting  on  a  heavy 
reddish  clay  loam  or  clay  at  depths  of  6  to  10  inches.  Both  soil  and 
subsoU  are  friable  and  are  very  easily  tilled.  Even  when  plowed  in  a 
wet  condition  they  do  not  clod  readily,  but  may  be  easily  reduced  to 
an  excellent  condition  of  tilth. 

The  type  for  the  most  part  is  free  from  stones,  though  in  places 
it  becomes  quite  stony,  as  much  as  15  per  cent  of  rock  fragment 
being  present.  Limestone  ledge  outcrops  are  numerous  in  some 
areas,  being  especially  noticeable  along  the  Brush  Valley  and  Spring 
Mills  pikes  east  of  Center  Hall.  Northwest  of  State  College  some 
of  the  type  contains  considerable  chert,  being  known  as  ''flint  land." 
Most  of  this  "flint  land,"  however,  is  Hagerstown  loam.  Wherever 
the  ledges  or  stones  are  especially  numerous  they  have  been  indi- 
cated on  the  map  by  suitable  symbols. 

This  type  is  extensively  developed  throughout  the  valley  regions. 
One  area,  varying  in  width  from  2  to  6  miles,  extends  from  Baileys- 
ville,  on  the  southwestern  county  line,  to  Woodward,  in  Perm  Valley, 
35  miles  northeast.  This  body  forks  between  State  College  and 
Lemont,  one  large  arm  extending  through  the  eastern  part  of  Nit- 
tany  Valley,  being  most  extensively  developed  east  of  Bellefonte. 
The  southern  arm,  forking  again  at  Penn  Cave,  reaches  in  a  long, 
narrow  band  thoughout  the  length  of  Brush  Valley. 

This  type  occupies  all  topographic  positions  in  the  valleys,  occurring 
on  ridges,  slopes,  in  level  stretches,  and  in  the  steep  hilly  districts. 
For  the  most  part,  it  occurs  as  moderately  rolling  coimtry,  becoming 
hilly  near  some  of  the  larger  streams,  notably  along  Spring  Creek. 

The  Hagerstown  clay  loam  is  very  well  drained.  Most  of  the  rain- 
fall passes  directly  through  the  soil  mass  into  the  subterranean  chan- 
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nels  and  thence  off  to  the  regional  drainage  systems.  There  is  little 
surface  wash  in  evidence  and  surface  run-off  is  at  a  minimum.  The 
character  qf  the  imdergroimd  drainage  has  already  been  discussed. 
The  type  is  marked  by  a  large  number  of  sink  holes  into  which  the 
small  amount  of  surface  '^run-off"  disappears. 

In  common  with  the  other  limestone  soils,  the  type  is  composed  of 
the  insoluble  residue  derived  through  the  weathering  and  solution  of 
the  imderlying  rock.  The  mode  of  formation  is  evidenced  in  tjie  fact 
that  though  the  fock  contains  more  than  70  per  cent  of  calcium  and 
magnesium  carbonates,  the  soils  are  usually  deficient  in  lime.  These 
minerals  are  soluble  and  have  been  dissolved  and  carried  away  during 
the  process  of  soil  formation.  It  is  estimated  that  it  has  taken  more 
than  75  feet  of  rock  to  supply  material  to  form  one  foot  of  soil. 

These  valleys  were  originally  heavily  forested  with  oak,  hickory, 
and  other  hardwoods  and  pine.  The  forests  have  long  been  cleared 
away  and  much  of  the  land  has  been  farmed  for  over  one  himdred 
years. 

The  general  farm  crops  are  grown,  the  rotation  usually  followed 
being  com,  oats,  wheat,  and  grass.  The  yields  are  good.  Com 
yields  from  70  to  80  bushels  per  acre,  wheat  18  to  20  bushels,  oats 
20  to  30  bushels,  and  hay  from  1  to  IJ  tons.  The  hay  is  generally 
about  half-and-half  clover  and  timothy  the  first  year,  and  principally 
timothy  the  second  year,  the  clover  dying  out  unless  the  land  has 
been  well  limed. 

In  most  cases  the  land  has  been  very  well  handled  since  first  clear- 
ing, and  the  yields  have  not  decreased.  The  Uberal  use  of  lime  is 
shown  to  be  beneficial,  especially  when  used  with  barnyard  manure. 
Conunercial  fertilizers  rich  in  phosphoric  acid  give  excellent  results 
also. 

Land  of  this  type  of  soil  is  valued  at  from  $40  to  $60  an  acre, 
averaging  about  $50. 

The  following  table  gives  the  results  of  mechanical  analyses  of 

fine-earth  samples  of  the  soil  and  subsoil  of  the  Hagerstown  clay 

loam: 

Mechanical  analyses  of  Hagerstown  clay  loam. 


Number. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  toe 
sand. 

sut. 

Clay. 

1 
17074 

Soil 

Percent. 

0.6 

.2 

Per  cent. 

1.6 

.7 

Percent. 
0.9 
2.0 

Percent. 
2.0 
15.8 

Percent. 
6.4 
U.2 

Percent. 
68.8 
36.6 

Percau, 
28.9 

17076 

Subsoil 

33.7 

HAGERSTOWN  LOAM. 


The  surface  soil  of  the  Hagerstown  loam  consists  of  8  to  10  inches 
of  brown  or  yellowish-brown  loam,  in  places  containing  a  high  per- 
centage of  silt.     From  10  to  20  inches  the  subsoil  consists  of  a  yellow- 
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Jah  brown  or  light-yellow  heavy  silty  loam  or  silty  clay  loam  which 
grades  to  heavy  red  clay  within  the  36-inch  section.  In  some  areas 
the  lighter  colored  subsoil  is  not  present,  the  surface  soil  resting  on 
the  clay  at  depths  varying  from  10  to  15  inches. 

The  soil  is  loose  and  friable  and  is  very  easily  worked.  Generally  it 
contains  from  10  to  25  per  cent  of  small  chert  or  limestone  fragments 
and  in  some  regions,  notably  on  the  ridges  south  of  Fillmore  and 
south  of  Center  Hall,  is  known  as  ''flint  land."  These  stonier  phases 
are  not  as  productive  as  the  areas  which  contain  Kttle  or  no  chert. 

The  type  occurs  throughout  the  Kmestone  valleys,  but  is  most 
extensively  developed  in  three  large  bodies,  one  southwest  of  State 
CoDege,  another  south  of  Fillmore,  and  the  third  south  of  Center 
Hall,  between  that  place  and  Center  Hill.  In  each  of  these  regions 
the  type  occupies  the  crests  of  anticlinal  folds  of  the  underlying 
rocks.  The  soil  occupies  gently*  rolling  upland  regions  in  the  broad 
valleys,  though  in  a  few  cases  the  topography  becomes  quite  hilly. 

Like  the  clay  loam,  this  type  is  formed  by  the  disintegration  and 
solution  of  the  dolomitic  limestones  of  the  valleys.  It  occurs  where 
these  rocks  are  more  impure  and  contain  larger  quantities  of  siUca, 
and  other  insoluble  rock  materials.  Occmring  mostly  on  the  crests 
of  the  anticlines  this  type  has  been  subjected  to  a  longer  period  of 
weathering  than  has  the  clay  loam,  and  is  even  more  deficient  in 
lime  than  that  type. 

The  drainage  is  excellent,  being  largely  subterranean.  This  type, 
even  more  than  the  Hagerstown  clay  loam,  is  marked  by  numerous 
sink  holes.  In  some  regions  they  are  niunerous  enough  to  be  a  dis- 
tinct feature  of  the  topography.  Usually  aroimd  the  edges  of  these 
holes  erosion  has  removed  the  surface  material,  and  the  resulting 
soil  is  quite  heavy;  where  the  sink  has  not  fully  developed  the  inte- 
rior consists  of  much  deeper  siuface  soil,  loose  and  friable.  Ledges 
are  not  uncommon  on  this  type,  but  are  not  as  numerous  as  in  the 
clay  loam.  The  usual  farm  crops  of  the  region — com,  oats,  wheat, 
and  grass — are  grown.  The  yields  are  much  lower  than  on  the  clay 
loam.  Com  gives  from  60  to  70  bushels,  oats  15  to  20,  wheat  12  to 
15  bushels,  and  hay  about  1  ton.  The  reason  for  these  lower  yields 
is  not  apparent  and  with  more  careful  fertiUzation  this  soil  should 
produce  as  well  as  the  clay  loam. 

The  soil  is  deficient  in  lime  and  often  low  in  organic  matter.  Lime 
and  barnyard  or  green  manure  give  marked  resuks.  Complete  fer- 
tiUzers  containing  relatively  large  proportions  of  phosphoric  acid  are 
very  beneficial. 

On  account  of  the  lack  of  good  water  suppUes  the  number  of  stock 
kept  on  this  type  is  mucljii  less  than  the  land  would  support.  Most 
of  the  farms  depend  on  cisterns  for  their  water  supply.  Wells  have 
to  be  sunk  to  the  depth  of  100  to  300  feet. 
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With  more  stock,  making  more  manure,  and  the  liberal  use  of 
lime,  these  soils  could  be  made  very  productive. 

The  land  is  valued  at  $20  to  $50  an  acre,  depending  largely  on 
water  supply  and  proximity  to  railroads  or  towns. 

The  following  table  gives  the  results  of  mechanical  analyses  of 
fine-earth  samples  of  the  soil  and  subsoil  of  this  type: 

Mechanical  analyses  of  Hagerstown  loam. 


Number. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

hne 
sand. 

Very  fine 
sand. 

Silt. 

Clay. 

16824 

Soil.  .     .  . 

Percent. 
1.3 
.7 

Percent. 
3.4 
1.9 

Percent. 
2.9 
1.3 

1 
Percent. 

5.7 

3.9 

Percent. 
11.2 
13.6 

Percent. 
55.6 
39.4 

Percent. 
19. 0 

16825 

Subsoil 

39.7 

HAGERSTOWN  SILT  LOAM. 


The  surface  soil  of  the  Hagerstown  silt  loam  consists  of  from  10  to 
12  inches  of  a  dark-yellow  or  brown  silt  loam.  The  subsoil  to  a 
depth  of  about  24  inches  is  a  slightly  lighter  brown  to  yellow  silt  loam 
or  very  silty  clay  loam.  From  24  to  36  inches  it  grades  into  a  reddish- 
yellow  to  red  silty  clay  loam  or  clay.  The  soil  is  a  deep,  soft,  and 
friable  silt  Ipam,  very  easily  tilled.  It  is  smooth  and  fine  and  rarely 
contains  any  stone  fragments. 

The  silt  loam  is  not  an  extensive  type  and  is  found  in  no  lai^e 
bodies.  It  usually  occurs  as  small  irregular  areas  scattered  through- 
out the  loam  and  clay  loam  areas,  and  in  many  cases  the  bodies  were 
not  extensive  enough  to  show  on  the  map.  The  largest  areas  occur 
south  of  State  College  and  west  of  Pine  Grove  Mills. 

Topographically  the  soil  is  made  up  of  local  depressed  areas  and 
more  extensive  level  upland  areas.  The  most  common  occurrence 
is  in  local  depressions,  where  the  slow  surface  erosion  of  the  sur- 
rounding types  has  served  to  increase  the  depth  of  the  fine,  silty 
surface  soil.  The  drainage  is  usually  very  good,  though  the  soil 
does  occupy  depressions.  The  water  passes  through  the  subsoil  to 
the  underground  channels  and  thence  escapes  into  the  regional 
drainage  systems. 

The  soil  was  formed  originally  by  the  solution  of  the  limestone 
rocks,  but  is  mainly  the  result  of  gradual  accumulation  of  the  fine 
material  removed  from  the  more  elevated  regions  by  the  surface 
"run-oflF,"  which  flowing  to  these  depressed  areas  and  sinking  to  the 
underground  channels,  has  year  by  year  added  to  the  depth  of  fine 
material  until  this  deep  silt  loam  has  resulted. 

The  crops  grown  are  those  common  to  the  other  types  of  the  region. 
Yields  are  rather  higher  than  on  the  clay  loam.  Com  will  yield 
from  70  to  90  bushels,  wheat  18  to  25,  oats  20  to  30,  and  grass  from 
li  to  2  tons  per  acre. 
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Like  the  clay  loam  and  loam,  this  type  is  benefited  by  lime  and 
by  phosphatic  fertilizers.  The  need  for  barnyard  manure  and 
organic  matter  is  not  as  marked  as  on  the  two  former  types. 

The  following  table  gives  the  results  of  the  mechanical  analyses  of 
the  soil  and  subsoil  of  the  Hagerstown  silt  loam : 

Mechanical  analyses  of  Hagerstown  sUt  loam. 


Number. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

sat. 

Clay. 

17156 

Son 

Percent. 

ai 

.6 

Percent. 
0.6 
1.0 

Percent. 

0.6 

.6 

Percent. 
1.0 
1.4 

Percent. 
3.4 
3.4 

Percent. 
68.9 
60.8 

Percent. 
25.3 

17157 SubsoU 

23.3 

HAGERSTOWN  CLAY. 


The  Hagerstown  clay  consists  of  from  2  to  6  inches  of  a  dark-red 
or  reddish-brown  heavy  silty  clay  loam,  resting  on  a  subsoil  of  stiff 
red  clay.  In  a  few  places  the  immediate  surface  material  is  a  light 
silt  loam  or  loam  about  4  inches  deep  resting  on  the  typical  subsoil. 

Although  the  type  is  stiff  and  has  a  high  clay  content,  it  has  a 
tendency  on  drying  to  break  up  into  a  loose  and  friable  condition. 
The  subsoil,  too,  shows,  some  indication  of  jointing,  and  the  water 
readily  seeps  through  it.     The  type,  though  heavy,  is  not  hard  to  till. 

The  soil  is  characterized  by  numerous  ledge  outcrops,  and  in  most 
areas  the  bed  rock  lies  within  3  feet  of  the  surface.  In  a  few  areas 
loose  stones  are  numerous.  This  is  true  of  the  area  near  Spring  Mills 
and  of  much  of  the  type  in  Brush  Malley.  Where  stones  and  ledges 
are  ntunerous  symbols  are  used  in  the  map  to  indicate  their  occmrence. 

The  soil  occupies  hills  and  ridges  in  the  limestone  valleys,  being 
developed  most  extensively  on  the  hills  south  of  Lemont ;  near  Hous- 
erville;  in  smaller  area^  near  Pleasant  Gap,  and  in  a  considerable 
area  near  Spring  Mills  and  east  of  Penn  Cave  in  Brush  Valley. 

Owing  to  its  topographic  position  the  soil  has  excellent  surface 
drainage.  Most  of  its  drainage  is  through  the  imdergroimd  channels, 
common  to  all  these  limestone  soils. 

The  soil  is  formed  by  the  disintegration  and  solution  of  the  Ume- 
stone  rocks  and  represents  that  portion  of  the  soil  mass  adjacent  to 
the  parent  rock.  There  is  no  ^' rotten^'  or  partly  changed  rock 
between  the  soil  and  rock,  the  change  being  abrupt  from  the  clay 
soil  to  the  hard  Umestone.  This  is  characteristic  of  all  Umestone 
soils.  Near  the  ledge  outcrops  in  all  the  other  Hagerstown  types  the 
clay  is  apt  to  be  developed,  but  rarely  in  sufficiently  large  areas  to 
be  mapped. 

The  soil  is  cropped  in  the  nsual  manner,  giving  good  yields  of  com, 
oats,  and  wheat,  and  excellent  yields  of  hay.  One  field  of  alfalfa 
noted  was  giving  excellent  results. 
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The  type  is  deficient  in  lime  and  organic  matter.  The  addition 
of  these  not  only  increases  the  fertility  but  improves  the  physical 
condition,  making  the  soil  more  loose  and  friable,  which  aids  materi- 
ally in  its  cultivation. 

The  following  table  gives  the  average  results  of  mechanical  analyses 
of  fine-earth  samples  of  the  Hagerstown  clay: 


Mechanical  analyses  of  Hagerstotvn  clay. 

Number. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

8Ut.          Clay. 

17070,30008. 

Boil 

Percent. 
0.3 

Percent. 
2.2 

Percent. 
1.7 
1.3 

Percent. 
6.1 
7.8 

Percent. 
4.4 
7.3 

Percent. 
45.7 
38.8 

Percent. 
40.Z 

17071,20064. 

SubsoiL 

.3 

1.7 

42.4 

HAOBR8TOWN   STONY  LOAM. 


The  Hagerstown  stony  loam  consists  of  from  6  to  8  inches  of  a 
brown  silty  loam,  resting  on  a  subsoil  of  heavy  red  clay.  The  soil 
and  subsoil  contain  from  20  to  40  per  cent  of  limestone  fragments 
and  the  bed  rock  is  usually  within  3  feet  of  the  surface.  The  tex- 
ture of  the  surface  soil  and  the  character  of  the  stone  content  vary 
considerably.  In  some  areas  this  rock,  instead  of  consisting  mainly 
of  loose  fragments,  is  formed  by  numerous  ledge  outcrops.  In  most 
cases  such  areas  have  been  mapped  with  the  type  in  which  they 
occur  and  marked  on  the  map  by  symbols.  In  other  areas  where 
the  soil  is  derived  from  an  impure  limestone  the  soil  and  subsoil  con- 
tain large  amoimts  of  irregular  angular  chert  fragments  ranging  in 
size  from  gravel  to  stones  several  inches  in  diameter.  In  these 
regions  the  surface  soil  is  quite  variable,  ranging  from  a  light  loam, 
through  silt  and  clay  loam,  to  clay.  The  subsoil  is  invariably  clay, 
but  is  much  deeper,  bed  rock  being  rarely  within  3  feet  of  the  surface. 
The  area  along  Dry  HoDow,  about  2  miles  southeast  of  Fillmore,  is 
characterized  by  the  occurrence  of  this  higher  proportion  of  chert 
fragments,  in  some  cases  approaching  70  per  cent  of  the  soil  mass. 

The  Hagerstown  stony  loam  is  scattered  throughout  the  limestone 
areas,  usually  in  small,  irregular  bodies.  The  most  extensive  occur- 
rences are  in  the  Dry  Hollow  region,  along  Spring  Creek  canyon, 
and  in  smaller  areas  east  of  Bellefonte  and  Linden  Hall. 

In  topography  the  stony  loam  is  generally  hilly,  occurring  on 
steep  slopes  and  hillsides,  though  some  level  areas  are  encountered. 
The  drainage  is  good.  The  type  is  usually  in  forest,  but  where 
cleared  it  is  either  farmed  to  com,  oats,  wheat,  and  grass,  or  is  in 
pasture.  By  far  the  larger  part,  however,  is  covered  with  forests 
of  oak  and  hickory,  with  some  pine  and  hemlock. 
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Because  of  its  topographic  position  and  the  difficulty  of  tilling 
such  stony  land,  it  is  preferable  to  utilize  land  of  this  character  in 
the  growing  of  forest  products. 

The  following  table  gives  the  results  of  mechanical  analyses  of 
fine-earth  samples  of  the  soil  and  subsoil  of  the  Hagerstown  stony 

loam: 

Mechanical  analyses  of  EagersUywn  stony  loam. 


Number. 

Description. 

Fine 
graveL 

Coarse 
sand. 

Hediom 
sand. 

Fine 
sand. 

Very  fine 
sand. 

sat 

day. 

17158 

Boa 

Percent. 
2.0 
1.2 

PercenL 
1.4 
1.4 

Percent. 

0.8 

.6 

Percent, 
2.5 
8.0 

PercenL 
2.2 
2.1 

Percent, 
70.4 
50.1 

Percent, 
20.4 

17150 

Subsofl 

33.2 

COLYBR  Sn/r  LOAM. 


The  surface  soil  of  the  Colyer  silt  loam  consists  of  8  to  10  inches  of 
silt  loam,  yellow  or  yellowish-brown  in  color  and  of  loose,  friable 
texture.  The  subsoil  is  a  heavy,  yellow,  very  silty  clay  loam  which 
at  depths  of  from  24  to  40  inches  rests  on  soft,  black  carbonaceous 
shale.  The  soil  has  a  tendency  to  bake  somewhat  after  rains,  but 
is  easily  worked  up  by  use  of  the  cultivator  or  harrow.  The  type  is 
locally  known  as  "soapstone  land"  and  is  considered  a  very  good 
soil. 

The  Colyer  silt  loam  occurs  in  small  areas  along  the  mountain 
slopes,  wherever  outcrops  of  the  black  shale  are  not  covered  by  over- 
wash  material,  but  is  most  extensively  developed  in  Georges  Valley 
and  in  the  "  Loop  "  near  Colyer.  Two  considerable  areas  occur  south- 
east of  Spring  Mills  and  another  large  area  north  of  Woodward. 

Throughout  its  extent  the  soil  is  very  uniform.  It  is  formed  by 
the  weathering  of  the  soft  carbonaceous  shales  that  he  between  the 
limestone  rocks  and  the  thin-bedded  shales  giving  the  Dekalb  shale 
loam.  It  occupies  rounded  hills  and  rolling  areas  on  the  synclinal 
folds,  beyond  the  areas  of  the  Dekalb  shale  loam,  these  soils  being 
very  closely  related  to  the  geological  formations. 

Surface  drainage  is  very  thorough,  and  during  dry  seasons  crops 
sometimes  suffer  from  lack  of  moisture.  The  land  is  farmed  to  the 
general  crops  of  the  region,  with  very  good  results.  Com  yields  from 
60  to  100  bushels,  averaging  about  70  bushels  per  acre,  oats  from  20 
to  25  bushels,  wheat  15  to  18  bushels,  hay  1  ton  to  IJ  tons,  and 
potatoes  from  75  to  125  bushels.  As  in  case  of  the  limestone  soils 
already  described,  applications  of  lime  give  good  results  on  this  soil, 
and  the  use  of  lime  and  barnyard  manure  is  very  beneficial. 

Land  of  this  type  of  soil  is  considered  but  little  lower  in  agricul- 
tural value  than  the  Hagerstown  clay  loam,  and  is  held  at  prices 
ranging  from  $40  to  $60  an  acre. 
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The  following  table  gives  the  results  of  mechanical  analyses  of  the 
soil  and  subsoil  of  this  type: 

Mechanical  analyses  of  Colyer  silt  loam. 


Number. 

Description. 

Fine 
graveL 

Coarse 
sand. 

Medium 
sand. 

Fine 

Very  fine 
sand. 

Silt 

Ciay. 

17090 

Soil 

Percent. 

0.0 

.0 

PercerU. 

0.6 

.1 

Percent. 

0.5 

.4 

PercerU. 
0.9 
1.0 

PercerU. 
0.5 
LO 

Percent. 
73.1 

eo.7 

Percent. 
24.4 

17091 

Subsoil 

37.1 

M0RBI60N   SANDY  LOAM. 


The  surface  soil  of  the  Morrison  sandy  loam  consists  of  8  to  12 
inches  of  fine  to  medium  yellowish-brown,  heavy  sand  or  light  sandy 
loam.  The  subsoil  is  a  yeUow  or  reddish-yellow,  sticky,  sandy 
loam,  grading  to  a  reddish  clay  at  36  inches.  In  the  more  loamy 
areas  the  surface  soil  is  sticky  when  wet.  Both  soil  and  subsoil  con- 
tain considerable  sandstone  fragments  and  certain  parts  of  the  areas 
where  the  stone  content  is  high  have  been  indicated  on  the  map  by 
symbols.  In  the  area  between  Stormstown,  Scotia,  and  Fairbrook 
the  stones  are  very  numerous,  almost  sufficient  to  make  a  stony 
sandy  loam. 

Soil  of  this  description  is  found  in  the  area  known  as  the  Barrens, 
in  thei  western  part  of  the  Nittany  Valley,  and  on  the  sand  ridge 
near  Bellefonte.  The  type  really  constitutes  the  Barrens  region,  a 
name  which  is  decidedly  misleading,  as  the  region  is  not  barren, 
but  supports  heavy  forests.  This  soil  occupies  ridges  and  rolling  to 
hilly  areas  and  is  very  well  drained.  The  subsoil  is  porous,  and 
while  some  water  can  be  found  at  30  to  60  feet,  weUs  must  be  driven 
much  deeper,  300  to  600  feet,  in  order  to  obtain  a  satisfactory  supply. 

The  soil  is  derived  from  weathered  sandstones  and  quartzites. 
The  rocks  and  soil  contain  large  amounts  of  iron  ore,  and  several 
** banks,''  or  surface  workings,  are  being  operated.  The  bank  at 
Scotia  is  the  largest  and  has  been  in  operation  for  over  twenty-five 
years. 

The  soil  supports  a  native  growth  of  chestnut,  oak,  yellow  pine, 
and  some  white  pine.  The  last  named  formerly  was  much  more 
abundant,  but  its  place  has  been  taken  by  the  less  valuable  woods. 
A  dense  undergrowth  of  ground  oak,  sweet  fern,  blueberry,  and  other 
shrubs  occurs. 

But  little  of  the  type  is  cleared  or  tilled,  most  of  it  being  in  forest. 
It  is  held  by  lumber  or  mining  companies  in  tracts  of  1,000  to  5,000 
acres,  and  by  them  leased  to  lumbermen  who  cut  and  clear  the  tim- 
ber. The  land  then  is  usually  allowed  to  lie  idle  until  another  crop 
of  trees  is  ready  for  harvest.  If  the  difficulty  of  lack  of  water  could 
be  overcome,  it  is  believed  this  soil  would  be  valuable  for  truck  and 
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garden  crops  and  for  berries  and  small  fruits.  ^  Careful  manuring 
would  have  to  be  practiced,  and  the  soil  being  leachy  Ught  appUca- 
tions  frequently  applied  would  give  best  results. 

The  following  table  gives  the  results  of  the  mechanical  analyses  of 
the  soil  and  subsoil  of  this  type: 

Mechanical  ancdyses  of  Morrison  sandy  loam. 


Number. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Meditun 
sand. 

Fine 
sand. 

Very  fine 
sand. 

Percent. 
5.9 
5.5 

Silt. 

Clay. 

16826        

Soil 

Percent. 

0.6 

.9 

Percent. 
9.0 
6.5 

Percent. 
19.6 
13.7 

Percent. 
39.5 
33.4 

Percent. 
17.1 
15.2 

Percent. 
7.6 

16827 SubsoU 

24.8 

HORBISON  SAND. 


The  surface  soil  of  the  Morrison  sand  consists  of  6  to  10  inches  of 
yellow  or  yellowish-brown  fine  loamy  sand  or  sandy  loam,  resting  on 
a  subsoil  of  yellow  or  reddish-yellow  sand  or  fine  sand  which  in  places 
is  somewhat  sticky. 

The  soil  occurs  in  small  areas  through  the  Morrison  sandy  loam 
regions,  the  greatest  development  being  between  Scotia,  Altro,  and 
Krumrine.  The  type  occupies  gently  rolling  areas  and  is  very  well 
drained. 

It  supports  a  native  growth  very  similar  to  that  of  the  sandy  loam, 
and  like  that  type  is  largely  covered  with  forest.  Where  timber  has 
been  removed  and  no  valuable  iron  ore  exists,  this  type  and  the  sandy 
loam  can  be  had  at  prices  ranging  from  $2.50  to  $10  an  acre. 

Both  types  lack  oi^anic  matter,  and  good  crops  could  not  be 
obtained  without  generous  applications  of  manures  and  fertiUzers. 

The  following  table  gives  the  average  results  of  mechanical  analyses 
of  the  soil  and  subsoil  of  this  type : 

Mechanical  analyses  of  Morrison  sand. 


Number. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

sut. 

Clay. 

17160, 19115 

Soil 

Percent. 

0.2 

.4 

Percent. 
13.5 
11.2 

Percent. 
29.0 
24.4 

Percent, 
34.6 
37.4 

Percent. 
3.4 
4.9 

Percent. 
12.0 
12.5 

Percent. 
7.2 

17161,19116 

SubsoU 

9.1 

MORRISON  6TONT  LOAM. 


The  Morrison  stony  loam  consists  of  a  heavy  reddish-yellow  sandy 
loam  or  loamy  sand  resting  on  a  reddish-yellow  heavy  sandy  clay 
loam  to  a  sandy  clay  extending  to  a  depth  of  36  inches  or  more.  Both 
soil  and  subsoil  contain  large  quantities  of  iron-cemented  sandstones 
of  varying  size.  In  some  cases,  on  the  highest  ridges  and  near  the 
iron  mines,  the  stones  are  so  numerous  that  the  type  approaches 
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Rough  stony  land  in  character.  The  topography  is  sharply  rolling 
to  hilly,  with  steep  slopes,  and  if  cleared  the  soil  would  be  subject  to 
severe  erosion. 

The  Morrison  stony  loam  is  deriyed  from  the  sandstones  found  in 
the  Barrens  region,  and  is  very  well  drained.  Practically  none  of 
it  is  cleared.  It  is  low  in  agricultural  value,  but  supports  a  good 
growth  of  chestnut,  pine,  and  oak,  which  are  being  cut  for  mine  tim- 
bers and  for  pulp  wood. 

The  following  table  gives  the  results  of  mechanical  analyses  of  the 
soil  and  subsoil  of  this  type : 

Mechanical  analyses  of  Morrison  stony  loam. 


Ntnnber. 

DeKriptton. 

Fine 
gravel. 

Coarae 
sand. 

Hedlum 
sand. 

Fine 
Mnd. 

Very  fine 
sand. 

Sflt. 

Clay. 

16084 

Son 

PereenL 
4.3 
3.5 

PereenL 
6.4 
7.0 

PereenL 
4.3 
3.8 

Percent, 
17.1 
13.6 

Percent, 
4.1 
4.3 

PereenL 
44.0 
44.2 

PereenL 
19.6 

10085 

SubsoU 

34.3 

MORRISON  LOAM. 


The  Morrison  loam  consists  of  8  to  10  inches  of  a  rather  sandy 
heavy  loam  of  a  yellow  or  brownish-yellow  color,  imderlain  by  a 
subsoil  of  reddish-yellow  clay  loam  to  clay.  In  places  both  soil  and 
subsoil  contain  considerable  quantities  of  sandstone  fragments,  but 
the  proportion  of  such  coarser  material  is  not  sufficient  to  interfere 
with  cultivation. 

Small  areas  of  this  kind  of  soil  are  foimd  in  the  Barrens  r^on, 
the  largest  area  occurring  just  east  of  Scotia.  The  topography  is 
generally  rolling,  and  the  drainage  conditions  good.  The  soil  is  de- 
rived from  the  sandy  rocks  of  the  Barrens.  Whefe  cleared  it 
gives  good  yields  of  the  staple  crops.  In  its  native  state  it  supports 
a  growth  of  chestnut,  pine,  and  oak,  and  where  cultivated  and 
planted  to  orchards  it  has  given  good  results  with  apples  and  cherries. 
It  is  probably  well  adapted  to  the  production  of  berries  and  bush 
fruits,  as  well  as  to  truck  and  garden  crops. 

The  land  where  cleared  ranges  in  value  from  $35  to  $50  an  acre. 


MORRISON  CLAY  LOAM. 


The  Morrison  clay  loam  consists  of  from  6  to  8  inches  of  brown 
or  yellowish-brown  silty  clay  loam,  resting  on  a  red-brown  or  reddish- 
yellow  friable  clay  or  clay  loam  subsoil. 

The  type  occupies  rolling  areas  in  the  Barrens  and  along  the  line 
between  the  Barrens  and  the  limestone  soils.  It  is  derived  largely 
from  the  sandstone  materials,  with  possibly  some  admixtiu*e  of  the 
residue  from  limestone  near  the  boundaries  of  the  type.  In  some 
cases  the  stone  content  is  rather  high. 
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At  present  the  areas  of  this  soU  are  largely  thnber  or  stump  land. 
It  will  support  good  growths  of  chestnut,  pine,  and  oak.  Very  little 
of  the  type  is  cleared  and  almost  none  of  it  fanned. 

DEKALB  CLAT  LOAM. 

The  surface  soil  of  the  Dekalb  clay  loam,  to  a  depth  of  6  or  8  inches, 
varies  from  a  heavy  silt  loam  to  silty  clay  loam,  the  latter  texture 
being  the  more  general.  The  color  changes  from  drab  or  brownish' 
on  the  immediate  surface  to  pale  yellow  beneath.  Where  very  dry 
the  surface  soil  becomes  light  drab  or  gray.  The  first  few  inches  of 
the  subsoil  is  composed  of  a  pale-yellow  heavy  silty  clay  loam  which 
generally  grades  with  depth  into  heavy  plastic  silty  clay,  usually 
yellow  somewhat  mottled  with  red  and  white  or  drab  and  brown. 
The  mottling  is  the  result  of  poor  drainage,  the  subsoil  being  so  close 
and  impervious  that  water  does  not  pass  readily  through  it.  The 
subsoil  is  generally  moist  and  has  a  smooth,  soapy  feel,  a  character- 
istic found  to  some  extent  in  the  soil.  Upon  drying  large  cracks  form 
in  both  the  surface  soil  and,  in  exposures,  in  the  subsoil. 

At  depths  ranging  from  2  to  6  feet  the  soil  mass  rests  upon  shale 
rock.  Frequently,  especially  on  the  slopes  of  the  shale  hiUs  in  the 
Bald  Eagle  Valley,  small  weathered  shale  fragments  occur  upon  the 
surface  and  in  the  soil  and  subsoil.  On  the  mountain  slopes,  in  addi- 
tion to  shale  fragments,  are  found  some  subangular  sandstone  frag- 
ments and  bowlders,  both  on  the  surface  and  in  the  soil  mass.  These 
stones  are  of  the  talus  from  the  upper  slopes  of  sandstone.  Where 
these  stones  are  of  sufficient  quantity  to  interfere  materially  with  cul- 
tivation the  areas  have  been  shown  in  the  map  as  Dekalb  stony  loam. 

The  largest  development  of  the  type  is  found  on  the  gentle  slopes  of 
the  shale  hills  in  the  Bald  Eagle  Valley.  The  other  areas  occur  as 
narrow  strips  on  the  lower  slopes  of  the  mountain  ridges,  as  for  in- 
stance on  Bald  Eagle,  Nittany,  Brush,  Tussey,  and  other  mountains. 
The  surface  of  these  areas  is  moderately  sloping,  yet  owing  to  the 
impervious  subsoil  the  drainage  is  usually  poor.  That  the  type  is 
more  subject  to  erosion  than  the  Dekalb  loam  is  shown  by  the  more 
frequent  occurrence  of  gullies.  There  is  thus  considerable  surface 
run-off,  despite  which  the  moisture  conditions  are  not  the  best. 

This  type  of  soil  is  for  the  most  part  of  residual  origin,  being  de- 
rived from  a  number  of  slate  and  shale  formations.  In  the  Bald 
Eagle  VaDey,  at  the  foot  of  shale  hills,  it  is  derived  from  the  Hamilton 
and  Grenesee  shales,  which  are  clayey  in  character  and  Devonian  in 
age.  These  areas  are  also  modified  by  materials  washing  down  from 
the  slopes  of  the  adjoining  shale  hills.  On  the  north  flank  of  Bald 
Eagle  Moimtain  the  Clinton  shale  formation  has  formed  this  soil, 
while  on  the  south  flank  and  on  the  slopes  of  the  other  mountain 
ridges  it  owes  its  origin  to  the  weathering  in  situ  of  the  Utica  and 

Digitized  by  VjOOQIC 


272 


FIELD  OPERATIONS  OP  THE  BUBEAU  OP  SOILS,  1908. 


Hudson  slates  and  shales.  Strata  of  these  shale  formations  on  the 
mountain  slopes  are  comparatively  thin,  so  that  the  resulting  bands 
of  the  derived  soil  type  are  narrow.  They  are  limited  further  by  the 
talus  from  the  steeper  upper  slopes  of  sandstone  which  rolls  down 
over  the  areas  and  covers  their  upper  margins  to  a  greater  or  less 
depth;  changing  their  character  completely. 

On  the  slopes  of  the  mountains  the  Dekalb  clay  loam  usually  marks 
the  upper  limit  of  cleared  land,  the  stony  loam  and  Rough  stony  land 
above  it  being  timbered.  The  type  formerly  supported  a  fair  growth 
of  chestnut  and  other  hardwoods  and  pine.  At  present  it  is  mostly 
devoted  to  pasture.  On  account  of  its  generally  wet  condition  on  the 
mountain  slopes,  but  little  of  it  is  cultivated  and  the  yields  obtained 
are  low.  Probably  the  best  use  for  this  soil  is  as  pasture  or  mowing 
land.  Care  should  be  taken  to  get  a  good  seeding  and  to  maintain  it 
by  the  use  of  top  dressings  of  fertilizers  and  the  reseeding  of  thin 
places.  There  is  a  deficiency  of  lime  in  the  soil  and  the  seeding  will 
be  greatly  benefited  by  using  this  salt  Uberally,  preferably  when  pre- 
paring the  land.  In  the  Bald  Eagle  Valley  the  areas  of  this  soil  are 
considered  fairly  good  farming  land  and  are  all  cleared  and  under 
cultivation.  Being  naturally  a  cold,  wet  soil,  its  best  use  is  for  the 
cereals  and  grasses.  On  farms  in  these  areas  both  barnyard  manure 
and  commercial  fertilizers  are  used,  and  these  are  supplemented  by 
applications  of  lime.  With  such  thorough  fertilization  fairly  good 
crops  are  grown,  and  the  soil  as  compared  to  the  contiguous  hill  farms 
is  held  in  higher  esteem. 

The  following  table  gives  the  average  results  of  mechanical  analyses 
of  fine-earth  samples  of  the  soil  and  subsoil  of  this  type: 

Mechanical  analyses  of  Dekalb  day  loam. 


Number. 

Description. 

Fine 
gravel. 

Coane 

sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

sut 

Clay. 

17068,20053,20065 

Soil 

PercenL 

a5 

1.4 

PercenL 
2.6 
2.7 

PercenL 
2.5 
1.7 

PercenL 
5.4 
4.3 

PercenL 
4.5 
5.6 

Percent. 
55.6 
44.6 

PercenL 
29.1 

17060,20064,20056 

Subsoil 

39i9 

DEKALB   SILT  LOAM. 


The  surface  soil  of  the  Dekalb  silt  loam,  to  an  average  depth  of  6 
inches,  is  a  light,  friable  silt  loam,  gray  to  light  brown  in  color  on  the 
immediate  surface,  changing  to  pale  yellowish  beneath  and  passing 
into  the  subsoil  without  any  distinct  line  of  demarcation.  The 
subsoil  consists  of  a  pale-yellowish  silt  loam  slightly  deeper  in  tone 
than  the  soil,  occasionally  becoming  heavier  with  depth  and  generally 
somewhat  close  and  compact.  It,  however,  contains  a  considerable 
proportion  of  the  finer  grades  of  sand  which  tend  to  make  it  friable. 
Often  the  sand  content  in  the  surface  soil  is  sufficient  to  give  a  gritty 
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feel,  and  in  places  the  type  might  be  classed  as  a  silty  fine  sandy  loam. 
Fragments  of  sandy  shale  and  of  shaly  sandstone  are  fomid  on  the 
surface  and  in  the  soil  mass  in  quantities  varying  from  a  few  scattered 
pieces  to  a  relatively  high  percentage.  In  some  areas  the  shale  content 
is  so  high  as  to  make  the  soil  almost  a  shale  loam.  The  underlying 
shaly  rocks  are  often  found  at  less  than  36  inches  below  the  surface, 
though  on  the  whole  they  occur  at  a  greater  depth. 

The  Dekalb  silt  loam  is  found  only  in  the  western  part  of  the 
county  upon  the  Allegheny  Plateau.  It  occurs  in  a  number  of  areas 
somewhat  separated  from  each  other.  The  principal  areas  lie  in  the 
vicinity  of  Philipsburg  and  Snow  Shoe,  the  latter  being  quite  exten- 
sive and  covering  that  section  known  as  the  Snow  Shoe  coal  basin. 
Another  area  is  at  the  head  of  Little  Moshannon  Creek  in  what  is 
called  a  subbasin  of  the  Snow  Shoe.  These  areas  are  developed  on 
the  top  of  the  plateau,  largely  on  stream  divides,  yet  not  confined 
entirely  to  this  position. 

The  surface  is  rolling  and  smooth,  with  some  quite  steep  slopes 
near  some  of  the  streams.     The  drainage  as  a  rule  is  excellent. 

The  Dekalb  silt  loam  is  residual  in  origin,  being  derived  through 
weathering  from  the  shales  and  fine-grained  sandstones  of  Carbonif- 
erous age.  The  formation  is  correlated  with  the*  lower  productive 
Coal  Measures  in  which  there  are  a  number  of  included  bituminous 
coal  veins.  The  texture  of  the  shale  rock  varies  from  clayey  to  gritty 
or  sandy.  The  sandstone  beds  are  thin  and  the  rock  fine  grained. 
In  past  geologic  time  this  formation  was  covered  by  another  forma- 
tion known  as  the  unproductive  or  Barren  Measures.  Removal  of 
these  upper  beds  in  part  has  exposed  the  productive  measures  and 
given  rise  to  the  type  of  soil  here  described. 

Under  much  of  the  area  of  this  type  mining  operations  have  been 
carried  on  extensively  and  so  much  material  has  been  removed  that 
large  areas  have  caved  in  and  are  now  in  a  condition  unsuited  for 
cultivation.  The  greater  part  of  the  Dekalb  silt  loam  is  cleared. 
Originally  it  was  covered  with  a  heavy  growth  of  timber,  in  fact,  the 
heaviest  on  the  Dekalb  series  of  soils.  In  the  vicinity  of  Philipsburg 
this  soil  is  under  cultivation  and  gives  fair  yields  of  the  general  farm 
crop)s.  It  has  also  been  utilized  here  for  market  gardening,  especially 
in  the  production  of  strawberries  and  the  heavy  truck  crops,  such  as 
cabbage,  cauliflower,  and  potatoes.  The  elevation  is  a  little  high  for 
tomatoes.  The  strawberries  are  of  excellent  quality  and  give  good 
yields.  Peaches  do  quite  well,  the  Elberta  being  best  adapted  to 
this  soil  and  elevation.  The  Crawfords  are  said  to  be  too  tender. 
Between  Snow  Shoe  and  Pine  Glen  the  land  is  quite  generally  cleared 
and  farmed,  several  good  farms  being  seen.  Cereals,  hay,  and 
potatoes  are  the  principal  crops.  Of  the  cereals  oats  do  the  best. 
Timothy  and  clover  do  exceptionally  well,  giving  an  average  yield  of 
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1  ton  or  more  per  acre.  Where  manures  and  fertilizers  are  applied 
much  larger  yields  are  obtained.  Potatoes  are  of  good  quality  and 
yield  an  average  of  more  than  100  bushels  per  acre. 

For  some  years  past  heavy  losses  have  been  sustained  from  the 
potato  rot  and  this  has  reduced  the  profits  and  tended  to  discourage 
growers.  Much  of  the  potato  seed  is  obtained  from  Maine.  The 
varieties  most  commonly  planted  are  the  Green  Mountain,  Snow, 
and  Norcross.     The  Sir  Walter  Raleigh  is  also  a  favorite  variety. 

Being  well  adapted  to  the  grasses  for  hay  and  pasturage,  the  Dekalb 
silt  loam  is  desirable  for  dairying  and  stock  raising.  Where  good 
markets  are  convenient  the  former  would  prove  more  profitable. 

Improvement  of  the  areas  of  this  kind  of  soil  can  best  be  accom- 
plished by  turning  under  green  manuring  crops  in  addition  to  i  ppli- 
cations  of  barnyard  manure.  With  such  treatment  the  land  can  be 
made  much  more  productive.  Lime  is  always  beneficial,  but  should 
not  be  appHed  immediately  preceding  the  potato  crop. 

Because  of  the  presence  of  coal  veins,  or  their  probable  occurrence, 
this  land  has  a  higher  value  than  would  be  warranted  on  a  bftsis  of  its 
agricultural  worth.  Where  sold  in  fee  simple  it  brings  $100  an  acre. 
Without  mineral  rights  it  brings  $25  an  acre. 

The  following  table  gives  the  average  results  of  mechanical  analyses 
of  fine-earth  samples  of  the  soil  and  subsoil  of  the  Dekalb  silt  loam. 


Mechanical  analyses  of  Dekalb  silt  loam. 

Number. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

sat. 

Clay. 

17540,20045 

Soil 

Percent. 
1.8 
2.0 

Percent. 
4.2 
5.2 

Percent. 

2.1 

«.    2.3 

PercenJt. 
7.2 
8.4 

Percent. 
9.3 
6.5 

Percent. 
56.2 
48.9 

Percent. 
18.0 

17541,20046 

SubsoU 

23.5 

DEKALB  8TONT  SILT  LOAM. 

The  surface  soil  of  the  Dekalb  stony  silt  loam  to  a  depth  of  6  inches 
consists  of  light-brown  to  pale-yellowish  heavy  silt  loam.  The  sub- 
soil consists  of  a  pale-yellow  heavy  silt  loam  changing  with  depth  into 
a  plastic  silty  clay  loam  or  clay.  In  some  places,  as  on  the  lower 
parts  of  slopes,  the  subsoil  is  often  mottled  yellow  and  drab,  the 
yellow  color  predominating.  Generally  on  the  top  and  upper  slopes 
of  the  ridges  it  is  difficult  to  get  the  soil  auger  deeper  than  2  feet  on 
account  of  the  great  amount  of  broken  stone.  There  is,  however, 
some  interstitial  soil  material  down  to  the  solid  rock  which  lies  at  no 
great  depth  below  the  surface.  These  underlying  rocks  consist  of 
thick-bedded  shale  and  thin-bedded  sandstone,  the  strata  in  the  lat- 
ter case  ranging  from  one-half  inch  to  3  or  4  inches  only.  The  quan- 
tity of  rock  fragments  in  the  soil  varies  greatly.  Along  the  boundary 
between  the  type  and  the  Dekalb  shale  loam  there  is  a  greater  pro- 
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portion  of  shale,  and  the  two  types  blend  so  that  the  line  separating 
them  had  to  be  arbitrarily  drawn.  Back  from  the  boundary  the  stonfe 
are  more  numerous  and  larger,  the  quantity  being  sufficient  to  inter- 
fere with  cultivation.  These  stones  are  removed  from  the  fields  and 
used  in  building  fences. 

The  rock  fragments  in  the  soil  have  an  important  influence  on  the 
moisture  conditions,  assisting  drainage  when  there  is  an  excess  of 
water,  on  the  one  hand,  and  preventing  too  rapid  evaporation  on  the 
other.  Aside  from  the  presence  of  stones  and  the  hilly  character  of 
the  surface,  the  Dekalb  stony  silt  loam  is  fairly  easy  to  cultivate. 
Areas  of  Dekalb  stony  silt  loam  occur  as  a  continuous  belt  from  1  to  2 
miles  wide  in  the  Bald  Eagle  Valley  adjacent  to  the  Dekalb  shale 
loam  areas.  The  topography  consists  of  high  rounded  hills  and  irreg- 
ijlar  shaped  ridges,  with  steep  slopes.  These  hills  are  much  higher 
than  those  covered  by  the  shale  loam  and  some  of  the  country  is 
rather  mountainous  in  character.  The  slopes  are  generally  quite 
steep  and  erosion  is  more  or  less  active,  shallow  gullies  being  formed. 
Some  small  streams  originate  in  this  belt,  but  the  larger  streams  have 
cut  through  it  from  the  foot  of  the  Allegheny  Mountains. 

The  soil  is  residual,  being  derived  from  interbedded  shale  and 
sandstone.  To  the  resistance  of  the  latter  to  weathering  is  due  the 
higher  elevation  of  this  type  as  compared  with  the  shale  loam.  The 
rocks  belong  to  the  Chemung  formation  of  the  Devonian  era.  A 
large  part  of  this  land  is  occupied  by  forests  of  pine,  oak,  and  chest- 
nut, with  hemlock  in  the  ravines.  In  some  places,  however,  con- 
siderable areas  are  cleared  and  farmed,  and  though  the  slopes  are 
steep  and  difficult  to  cultivate,  the  yields  of  the  general  farm  crops 
are  fair.  Corn  does  better  than  on  the  adjoining  Dekalb  shale  loam. 
The  yields  of  buckwheat  are  also  larger.  Of  the  small  grains  oats  are 
most  important.  Clover  does  exceptionally  well,  the  land  being 
limed  once  in  6  to  10  years.  Crop  rotation  is  followed,  the  succession 
usuaUy  being  com,  wheat,  oats,  and  grass.  A  few  apples,  said  to  be 
of  fair  quality,  are  produced,  and  it  is  probable  that  the  soil  would 
make  desirable  orchard  land. 

Farms  composed  in  whole  or  mainly  of  the  Dekalb  stony  silt  loam 
bring  from  $15  to  $25  an  acre. 

Average  results  of  mechanical  analyses  of  fine-earth  samples  of  the 
soil  and  subsoil  are  given  in  the  following  table : 

Mechanical  analyses  of  Dekalb  stony  silt  loam. 


Nmnber. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

SUt          Clay. 

20047,20048 

20048,20050 

Soil 

Percent. 
1.9 
4.3 

Percent. 
3.8 
6.6 

Percent. 
2.0 
2.0 

Percent. 
6.6 
7.3 

Percent. 
14.1 

10.6 

Percent. 
61. 7" 
48.4 

Percent. 
20  8 

SubsoU 

21.7 
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DEKALB   SHALE  LOAM. 

The  surface  soil  of  the  Dekalb  shale  loam  consists  of  from  6  to  10 
inches  of  a  friable  yellow-brown  silt  loam^  rather  heavy,  but  so  filled 
with  small  shale  fragments  as  to  be  very  loose  and  easily  tilled.  The 
subsoil  consists  of  a  heavy  loam  or  silt  loam  grading  into  a  heavy- 
clay  loam  of  a  yellow  or  grayish-yellow  color.  It  is  rare  that  the  soil 
section  extends  more  than  24  inches  in  depth,  broken  shale  frag- 
ments being  so  numerous  below  this  as  to  constitute  almost  a  rock 
condition.  The  surface  soil  contains  from  30  to  60  per  cent  of  shale 
fragments  of  very  small  size,  varying  from  one-eighth  to  one-half 
inch  in  thickness  and  from  one-fourth  to  1  inch  in  length.  The 
shale  fragments  are  locally  known  as  '* gravel,"  and  the  type  is 
known  as  *' gravel  land."  In  some  sections  the  type  is  known  as 
'*shoepeg"  land,  oh  account  of  the  shape  and  size  of  the  shale  parti- 
cles. The  subsoil  contains  50  per  cent  or  more  of  shale  fragments, 
in  fact  in  most  cases  is  simply  a  mass  of  broken  shale  rock.  The 
xmderlying  shales  usually  he  at  a  steep  angle  and  are  readily  disinte- 
grated by  the  agencies  of  weathering. 

In  the  shale  belt  in  the  Bald  Eagle  Valley,  where  the  Dekalb  shale 
loam  is  known  as  ^'slate"  or  '*shale"  land,  the  type  departs  somewhat 
from  the  foregoing  description.  The  color  of  the  soil  is  Ughter,  a  pale- 
yellowish  color,  and  the  texture  is  possibly  a  Uttle  heavier,  though 
this  may  be  due  to  the  smaller  quantity  of  shale  fragments  present  in 
the  soil.  The  subsoil  here  becomes  somewhat  heavier  with  depth  and  is 
often  plastic.  The  character  of  the  shale  formation  differs  from  that 
of  the  Nittany  and  other  valleys  in  the  eastern  part  of  the  county. 
The  rocks  do  not,  as  a  rule,  break  up  into  such  small  fragments,  and 
toward  the  Allegheny  Mountains  the  blocks  become  thicker  and  the 
texture  more  gritty. 

The  most  important  development  of  the  Dekalb  shale  loam  occurs 
in  the  Bald  Eagle  Valley,  where  thcysoil  forms  a  continuous  belt  from 
one-half  mile  to  IJ  miles  wide,  extending  the  entire  length  of  the 
valley  north  of  Bald  Eagle  Creek. 

In  the  Nittany  and  other  valleys  in  the  eastern  part  of  the  county 
the  soil  is  found  in  narrow  bands  along  the  lower  slopes  of  the  moun- 
tains. Here  it  is  most  extensively  developed  northwest  of  Penn  Cave, 
on  a  continuation  of  the  Brush  Mountain  syncline;  near  Colyer  and 
around  Egg  Hill,  on  the  extension  of  the  Egg  Hill  syncUnes.  In 
these  latter-named  locaUties  the  soil  is  derived  from  the  thin-bedded, 
hard  shales  of  the  Utica  and  Hudson  River  formations  and  the  lai^r 
areas  exist  where  the  overlying  sandstone  material  has  been  eroded 
away  and  the  shales  exposed.  Topographically,  the  soil  occupies 
rounded  spurs  along  the  mountain  sides,  or  rounded  steep-sided  hills, 
where  it  exists  in  large  bodies.  On  the  shoulders  of  the  ridges  on  each  side 
of  the  numerous  gaps,  where  there  is  not  so  much  overwash  from  the 
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higher  sandstone  areas,  small  irregular  areas  of  this  tjrpe  are  also  found. 
These  are  noticeable  from  a  considerable  distance,  as  they  are  usually 
cleared,  while  the  adjoining  stony  loam  or  rough  stony  land  is  forested. 

In  the  Bald  Eagle  Valley  the  Dekalb  shale  loam  is  derived  from 
shale  rocks  of  a  more  recent  geologic  time,  the  Devonian.  There  are  a 
number  of  formations,  among  them  the  Hamilton,  the  Genesee,  and 
the  Nimda  or  Portage.  These  are  clay  shales  with  interbedded 
gritty  shales  and  thin-bedded  sandstones.  Toward  the  Allegheny 
Front  the  strata  become  thicker  and  harder.  The  topography  con- 
sists of  rounded  hills  and  irregular-shaped  ridges,  with  smooth  steep 
slopes  and  narrow  V-shaped  stream  valleys.  Near  Bald  Eagle  Creek 
the  shale  beds  were  softer,  and  this  has  resulted  in  a  low  range  of  hills 
with  an  elevation  of  about  100  feet,  or  possibly  a  little  more,  above 
the  main  valley  floor.  Back  of  this  range  the  hills  and  ridges  gradu- 
ally become  much  more  prominent,  the  rock  formations  becoming 
harder  and  more  resistant  to  weathering. 

Drainage  in  the  Dekalb  shale  loam  is  thorough  and  rapid.  In  some 
cases  the  siirface  * 'run-off"  is  swift  and  considerable  damage  is  caused 
by  erosion. 

The  native  vegetation  was  largely  chestnut,  oak,  hickory,  pine,  and 
hemlock,  and  some  very  good  stands  of  timber  are  still  left. 

On  account  of  the  shallow  depth  to  rock  the  soil  is  apt  to  be 
droughty,  and  does  not  give  high  yields.  Potatoes  do  well,  however, 
and  are  of  very  good  quahty.  One  hundred  to  150  bushels  per  acre 
represents  the  range  of  yields.  In  the  eastern  valleys  grass  does 
poorly,  as  do  the  grain  crops,  but  in  the  Bald  Eagle  Valley  buckwheat 
and  oats  are  successfully  produced.  Here  clover  gives  satisfactory 
growths  on  limed  fields.  The  soil  as  a  whole  is  not  well  adapted  to 
com,  though  this  crop  is  included  in  the  rotation.  Some  apples 
of  fair  quahty  are  grown,  but  there  are  no  commercial  orchards. 
The  soil  responds  readily  to  appUcations  of  manure  and  lime,  but 
on  account  of  its  leachy  nature  small  appUcations  made  frequently 
are  preferable  to  large  applications.  Considerable  care  must  be 
used  in  order  to  prevent  erosion  and  loss  of  the  valuable  surface  soil. 

Farms  of  the  Dekalb  shale  loam  probably  have  an  average  value 
of  $15  to  $25  an  acre. 

The  average  results  of  mechanical  analyses  of  fine-earth  samples 
of  the  soil  and  subsoil  from  the  different  localities  are  given  below: 


Mechanical  analyses  o 

f  Dekalb  shale  loam. 

Number. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

Silt. 

Clay. 

17060,20050,20061. 
17081,20060,20062. 

Sou 

Percent. 
3.0 
4.8 

Percent. 
8.6 
9.2 

Percent. 
2.1 
2.9 

Percent. 
2.6 
3.3 

Percent. 
1.7 
2.6 

Percent. 
68.7 
49.6 

Percent. 
22.6 

SubsoU 

27.7 
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DEKALB   LOAM. 


The  surface  soil  of  the  Dekalb  loam  consists  of  about  10  inches 
of  friable  loam,  yellow  brown  when  wet  and  yellowish  to  grayish 
in  color  when  dry.  The  subsoil  is  a  yellowish  to  reddish  yellow 
heavy  silt  loam  grading  through  clay  loam  to  clay  at  about  30  inches. 
Some  variations  occur,  as  in  the  areas  east  of  Aaronsburg  on  the 
flank  of  Brush  Mountain,  where  the  surface  soil  is  somewhat  sandy 
and  the  subsoil  also  of  lighter  texture.  In  the  Bald  Eagle  Valley 
the  soil  ranges  from  6  to  10  inches  in  depth  and  consists  of  a  grayish- 
brown  to  yellowish  fine-textured  loam.  In  places  a  slightly  san^y 
texture  predominates  and  in  others  the  soil  is  more  silty.  The 
latter  variation  is  especially  noticeable  on  the  lower  part  of  the 
slope  which  it  occupies.  In  the  Bald  Eagle  Valley  more  or  less 
rounded  sandstone  gravel  occurs  on  the  surface  and  scattered  through 
the  soil. 

The  Dekalb  loam  is  found  in  the  valley  section  of  the  county, 
occurring  as  long,  narrow  areas  at  the  foot  of  mountain  slopes. 
Important  areas  extend  along  the  Nittany  Valley  side  of  Bald  Eagle 
Mountain,  and  along  both  sides  of  Nittany  Mountain.  In  the  Bald 
Eagle  Valley  a  number  of  small  areas  are  found  extending  from  the 
confluence  of  Beech  and  Bald  Eagle  creeks  up  the  latter  to  beyond 
Milesburg. 

The  surface  configuration  of  these  areas  is  gently  rollmg  or  sloping. 
That  in  the  Bald  Eagle  Valley  is  a  low,  smooth  ridge  cut  in  a  number 
of  places  by  streams.  The  drainage  is  good.  In  some  cases  the  run- 
off is  rapid  and  the  land  is  subject  to  erosion. 

From  its  position  and  character  this  soil  evidently  represents  the 
wash  from  the  upper  slopes  spread  over  and  intermingled  with  the 
material  derived  from  the  imderlying  shales  and  Umestones;  in  other 
words,  colluvial  matter  spread  over  residual.  The  colluvial  material 
has  been  largely  derived  from  the  weathering  of  sandstones.  In  the 
Nittany  and  other  valleys,  with  exception  of  Bald  Eagle  Valley,  the 
imderlying  rock  is  mostly  shale;  in  the  last-named  locality  the  Hel- 
derburg  Umestone  is  the  imderlying  formation.  Here  the  wash  ma- 
terial has  come  from  the  Oriskany  standstone  and  the  whole  has  been 
reworked  by  water,  as  is  evidenced  by  the  rounded  gravel  found  on 
the  surface  and  in  the  soil  mass. 

This  type  of  soil  is  easily  cultivated  and,  lying  well,  it  is  almost  all 
cleared  and  in  farms.  It  formerly  supported  a  growth  of  hardwoods, 
but  now  only  occasional  woodlots  or  forests  exist.  It  is  farmed  to  the 
usual  crops  of  the  region — com,  oats,  wheat,  and  grass.  These  crops 
give  excellent  yields. 

Potatoes  are  also  grown  quite  extensively,  the  yield  being  good  and 
the  quaUty  much  better  than  in  case  of  potatoes  produced  on  the 
limestone  soils.     Com  yields  from  60  to  70  bushels,  oats  from  36  to 
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40  bushels,  wheat  from  15  to  20  bushels,  and  potatoes  from  100  to 
150  bushels  per  acre.  With  applications  of  lime  this  soil  produces 
good  crops  of  clover.  In  addition  to  the  crops  mentioned  tomatoes 
and  other  heavy  truck  and  canning  crops  would  doubtless  do  excep- 
tionally well.  The  value  of  farms  on  the  Dekalb  loam  is  much  above 
the  average  for  the  county. 

The  average  results  of  mechanical  analyses  of  fine-earth  samples 
of  the  soil  and  subsoil  of  this  type  are  given  in  the. following  table: 

Mechanical  analyses  of  Dekalb  loam. 


Number. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Pine 
sand. 

Very  fine 
sand. 

sut. 

Clay. 

17076, 20065, 20067 . 

Soil 

Percent. 
1.2 
.7 

Percent. 
7.2 
3.9 

Percent. 
7.6 
6.9 

PercerU. 
13.7 
12.3 

Percent. 
6.3 
6.1 

Percent. 
48.9 
3a2 

Percent. 
1&.3 

17077,20066,20068. 

SubsoU 

31.6 

DEKALB  STONY  LOAM. 


The  interstitial  material  of  the  surface  soil  of  the  Dekalb  stony 
loam  varies  from  a  heavy  sandy  loam  to  a  clay  loam,  with  the  pre- 
dominating texture  a  medium  loam.  The  color  is  brown  or  yellow 
brown.  The  subsoil  is  heavier,  ranging  from  a  clay  loam  to  a  clay,  at 
depths  of  from  8  to  10  inches.  It  is  generally  impossible  to  bore  over 
15  inches  into  the  soil,  on  accoimt  of  the  quantity  of  sandstone  frag- 
ments, which  form  15  to  60  per  cent  of  the  soil  mass.  These  frag- 
ments are  of  all  sizes  and  more  or  less  subangular  to  roimded  in  shape. 

Areas  of  the  Dekalb  stony  loam  are  generally  in  forest.  Where 
cultivated  the  stones  have  generally  been  picked  off  and  piled.  Bands 
of  this  soil  are  found  along  the  slopes  of  the  moimtain  ridges  in  the 
valley  sections.  The  areas  he  between  the  loam  and  clay  loam  types 
of  the  lower  slopes  and  the  Rough  stony  land  of  the  crests  and  steep 
upper  slopes.  The  surface  varies  from  steep  to  gently  sloping. 
There  are  practically  continuous  strips  of  this  soil  on  both  slopes  of 
Bald  Eagle  Mountain  and  on  the  Nittany  and  other  mountainous 
ridges.  It  also  occurs  on  the  north  slope  of  Tussey  Mountains.  A 
few  small  scattered  areas  also  occur  in  the  plateau  section  of  the 
coimty. 

On  the  sides  of  the  mountains  its  formation  is  due  to  the  talus  from 
the  upper  slopes  mingling  with  the  material  derived  from  the  lower 
lying  shales,  to  which  is  due  the  fine  texture  of  the  soil.  The  talus 
consists  mainly  of  sandstone  which  has  become  more  or  less  broken 
and  rounded  in  its  progress  down  the  slopes.  The  type  may  be 
considered  largely  a  stony  phase  of  the  Dekalb  clay  loam.  The 
upper  portions  of  the  areas,  however,  are  to  a  great  extent,  if  not 
entirely,  of  residual  origin,  derived  from  the  disintegration  of  sand- 
stones and  sandy  shales.     These  small  areas  in  the  plateau  sections 
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also  largely  residual.  Owing  to  its  prominent  topographic 
position  and  inclined  surface  the  Surface  drainage  is  complete  and  in 
some  localities  so  rapid  as  to  result  in  damaging  erosion. 

Most  of  the  Dekalb  stony  loam  is  covered  with  forest  composed  of 
a  good  growth  of  oak,  hickory,  chestnut,  pine,  and  other  valuable 
trees.  But  little  of  the  type  is  cleared,  and  where  it  is,  the  land  is 
devoted  chiefly  to  pasture  or  meadow.  It  is  best  adapted  to  forestry 
and  should  be  used  for  this  purpose. 

The  following  table  gives  the  results  of  mechanical  analyses  of 
fine-earth  samples  of  the  soil  and  subsoil  of  the  Dekalb  stony  loam: 

Mechanical  analyses  of  Dekalb  stony  loam. 


Nomber. 

DeecripUon. 

Fine 
gravel. 

Coarse      Medium 
sand.         sand. 

Fine 
sand. 

Very  fine 
sand. 

Percent. 

las 

10.9 

Silt. 

<5lay. 

17092 

Soli 

Percent. 
0.5 

1.4 

Percent.    Percent. 
ia2           11.7 
11.2            11.1 

Percent. 
21.5 
21.6 

Percent. 
35.3 
29.5 

Percent. 
10i2 

17093 

SubsoU 

14*1 

DEKitLB   FINE   8ANDT  LOAM. 

The  surface  soil  of  the  Dekalb  fine  sandy  loam  to  an  average  depth 
of  6  inches  consists  of  a  light-brown  fine  sandy  loam.  The  subsoil 
has  about  the  same  texture  as  the  soil,  but  is  yellow  or  reddish  yeUow 
in  color.  Though  of  generally  fine  texture  both  the  soil  and  subsoil 
carry  some  coarse  grains,  giving  them  a  gritty  feel.  When  moistened 
the  subsoil  shows  the  presence  of  considerable  clay.  Upon  the  sur- 
face and  to  some  extent  in  the  soil  mass  are  found  small  weathered 
fragments  of  sandstone  and  some  shaly  flakes.  In  places,  as  on  crests 
of  the  ridges,  larger  stones  and  bowlders  occur  and  there  are  some  out- 
crops of  the  underlying  sandstone  formation.  Included  in  this  type 
are  narrow  bands  and  small  areas  where  the  soil  consists  of  6  inches 
of  light-brown  to  yellowish  loamy  fine  sand,  underlain  by  the  same 
material,  in  places  exceeding  depths  of  36  inches.  These  bands  or 
areas  occur  on  the  ci*est  of  the  ridge  close  to  the  disintegrating  sand- 
stone rock  from  which  they  have  been  derived.  They  were  too  small 
to  be  shown  as  a  separate  type  in  the  map,  and  for  that  resaon  were 
not  differentiated. 

The  Dekalb  fine  sandy  loam  is  of  small  extent  and  is  found  only  in 
the  Bald  Eagle  Valley,  where  it  occurs  as  a  few  small  narrow  areas 
occupying  the  crest  of  a  ridge.  It  is  residual  in  origin,  being  derived 
from  the  Oriskany  sandstone.  The  fine  sandy  loam  is  devoted  to 
the  general  farm  crops  of  the  country  and  makes  fair  yields.  It 
would  no  doubt  be  an  excellent  soil  for  truck  crops.  Potatoes  do 
well,  making  fair  yields  of  excellent  quality. 
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The  following  table  gives  the  results  of  mechanical  analyses  of 
fine-earth  samples  of  the  soil  and  subsoil: 

Mechanical  analyses  of  Dekalb  fine  sandy  ham. 


Number. 

Descriptton. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

-Very  fine 
sand. 

Silt 

Clay. 

30067 

Soil 

Percent. 
1.7 
1.6 

Percent. 

e.9 

G.4 

Percent. 
13.3 

ia5 

Percent. 
30.2 
31.3 

Percent. 

ia4 
ia4 

Percent. 
22.5 
27.7 

PercerU. 

e.2 

aos8 

Sabsoll 

12.0 

DBKALB   8TONT  SAND. 


The  fine-earth  material  of  the  Dekalb  stony  sand  consists  for  the 
larger  part  of  medium-textured  sand  or  loamy  sand,  though  there  is 
a  range  in  texture  from  rather  coarse  to  fine.  The  inunediate  surface 
is  dark  colored,  owing  to  a  shallow  covering  of  organic  material. 
Beneath  this  the  color  becomes  light  gray  to  pale  yellowish,  the 
latter  usually  continuing  through  the  subsoil,  though  in  places  the 
subsoil  is  a  reddish  yellow.  The  average  depth  of  the  soil  is  about 
5  inches.  There  is  practically  no  line  of  demarcation  between  soil 
and  subsoil.  There  is  usually  enough  clay  and  silt  in  the  soil  to  make 
it  slightly  sticky,  and  in  places  the  proportion  is  sufficient  to  give  a 
heavy  loam.  On  the  other  hand  the  soil  in  places  is  merely  a  par- 
tially disintegrated  conglomerate  rock,  and  it  then  has  the  texture 
of  a  coarse  sand.  These  departures  from  the  typical  soil  occur  only 
in  small  areas.  In  both  soil  and  subsoil  are  found  more  or  less 
weathered  and  disintegrating  sandstone  and  sandstone  conglomerate. 
Here  and  there  small  outcropping  ledges  of  these  rocks  also  appear. 
The  quantity  of  rock  fragments  increases  with  depth  and  there  is 
very  little  fine  sandy  material  below  2  feet  from  the  surface.  The 
stones,  bowlders,  and  outcrops  are  always  sufficient  to  interfere  with 
cultivation.  Where  the  stones  are  not  too  large  and  numerous  they 
may  be  removed,  and  fairly  cultivable  fields  are  obtained  in  this  way. 

The  Dekalb  stony  sand  is  the  most  extensive  of  the  mountain  and 
plateau  soils.  It  occurs  in  the  western  part  of  the  county  in  large 
bodies  throughout  the  length  of  the  plateau.  A  few  small  areas 
occur  on  Bald  Eagle  Mountain  and  on  the  other  mountainous  ridges 
of  sandstone  found  in  the  valley  portion  of  the  county.  It  occupies 
the  broad  tops  and  gentle  slopes  of  the  ridges  or  stream  divides  of 
the  plateau  section.  In  some  places  it  extends  down  the  slopes  to 
the  stream  banks,  but  here  it  is  often  displaced  by  Rough  stony  land. 
The  Dekalb  stony  sand  has  been  derived  through  weathering  from 
the  Pottsville  and  Pocono  formations,  the  former  largely  a  sandstone 
conglomerate   and    the    latter    a    coarse-grained    sandstone.     The 
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Pocono,  however^  does  not  enter  to  any  great  extent  into  this  soil, 
as  it  usually  gives  rise  to  Rough  stony  land.  These  formations  are 
of  Carboniferous  age.  The  Oneida  and  gray  Medina  sandstones  also 
give  rise  to  small  areas  of  the  Dekalb  stony  sand.  As  with  most 
soils  derived  from  sandstone  the  structure  is  open  and  porous  and 
the  natural  drainage  free,  much  of  the  rainfall  passing  into  the  soil. 

Nearly  all  the  area  of  this  soil  is  still  uncleared,  although  most  of 
the  merchantable  timber  has  been  removed.  The  forests  consisted 
of  white  pine,  jack  pine,  and  hemlock;  in  the  ravines,  oak,  chestnut, 
and  some  maple.  At  present  it  supports  a  scattering  second  growth 
of  chestnut  and  oak,  with  some  pine,  where  fires  have  not  extended. 
An  undergrowth  of  huckleberry,  ferns,  and  bracken  furnish  browse 
for  cattle. 

Land  of  this  character  has  a  low  agricultural  value.  It  is  limited 
in  crop  adaptation  by  texture  and  structure  and  by  altitude,  which 
confines  its  use  to  hardy  plants  and  those  that  mature  quickly. 
Low  yields  of  wheat,  rye,  and  oats  are  obtained  on  the  few  small 
areas  cultivated.  Buckwheat  and  potatoes  can  also  be  produced. 
The  type  should  be  used  for  pasture  and  forestry. 

The  results  of  mechanical  analyses  of  the  fine  earth  of  a  sample  of 
the  soil  and  subsoil  are  given  in  the  following  table: 

Mechanical  analyses  of  Dekalb  stony  sand. 


Nomber. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

Silt. 

Clay. 

30051 

SoU 

Percent. 
9.5 
9.3 

Percent. 
38.5 
41.2 

Percent. 
13.8 
12.9 

Percent. 
11.6 
10.5 

Percent. 
4.2 
4.1 

Percent. 
17.7 
15.7 

Percent, 
4.7 

20052 

Subsoil 

6.5 

DEKALB   SAND. 


The  surface  soil  of  the  Dekalb  sand  to  an  average  depth  of  5  inches 
consists  for  the  most  part  of  a  medium  loamy  textured  sand  of  light- 
gray  to  pale-yellowish  color.  Beneath  this  is  found  similar  material 
slightly  heavier  in  texture  and  more  compact.  The  color  of  the  sub- 
soil is  generally  a  deeper  yellow  than  the  soil  and  now  and  then 
becomes  a  reddish  yellow.  The  immediate  surface  of  most  areas, 
these  still  being  in  forest,  has  a  shallow  covering  of  vegetable  mold, 
giving  it  a  darker  color  and  greater  loaminess  than  the  material  a 
short  distance  below.  There  is  usually  enough  clay  present  to  make 
the  soil  somewhat  coherent  when  wet.  When  moderately  dry  and 
loose  the  soil  is  often  slightly  fluffy,  especially  when  the  texture  of 
the  sand  is  finer  than  usual.  Variations  in  texture  occur  as  in  the 
Dekalb  stony  sand,  a  loose  sand  of  almost  any  texture  and  from  fine 
to  coarse  being  found  in  some  places  and  in  others  material  of  a  tex- 
ture approximating  a  light  sandy  loam.     In  depressions  the  soil  is 
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often  quite  silty.  In  the  heavier  phases  the  subsoil  is  also  somewhat 
heavier  and  more  sticky  or  plastic.  A  few  sandstones  and  con- 
glomerate fragments  are  found  on  the  surface  and  in  the  upper  part 
of  the  soil,  and  the  quantity  is  often  quite  large  even  near  the  surface. 
Usually  the  underlying  broken  or  weathered  rock  is  found  within  36 
inches  of  the  surface.  The  stone  content,  however,  is  rarely  suffi- 
cient to  interfere  with  cultivation,  though  occasional  small  stony 
areas,  which,  on  accoimt  of  their  limited  extent  could  not  be  shown 
as  Dekalb  stony  sand,  are  included. 

Only  limited  areas  of  the  Dekalb  sand  occur  in  Center  County. 
These  are  scattered  over  the  western  part  and  usually  occupy  level 
to  gently  rolling  tops  of  broad  ridges  in  the  Allegheny  Plateau  section. 
The  elevation  of  these  areas  averages  close  to  2,000  feet  above  sea 
level.  Both  position  and  character  of  soil  promote  ready  drainage 
and  the  type  is  dry,  warm,  and,  compared  with  the  other  soils  of  the 
section,  early.  It  is  residual  and  derived  from  the  same  sandstones 
and  sandstone  conglomerates  as  the  Dekalb  stony  sand — the  Pottsville 
formation. 

Agriculturally  the  Dekalb  sand  has  very  Uttle  value.  '  Practically 
none  is  cleared  or  under  cultivation.  In  original  forest  growth  and 
present  condition  it  is  very  similar  to  the  Dekalb  stony  sand.  It  can 
be  purchased  for  a  few  dollars  an  acre.  It  is  best  for  it  to  remain  in 
forest,  but  some  means  must  be  found  to  check  forest  fires  if  practical 
forestry  is  to  be  made  successful. 

The  average  results  of  mechanical  analyses  of  fine-earth  samples 
of  the  soil  and  subsoil  are  as  follows: 

Mechanical  analy$e$  of  Dekalb  sand. 


Number. 

DcBcriptioD. 

Fine 
gravel. 

Coarse 
•and. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

Silt. 

Clay. 

2DM1,30M3. 

Soli 

Percent. 
1.9 
1.4 

Percent. 
1&5 
4.9 

Percent. 
24.3 
22.4 

Percent. 
21.7 
19.0 

Percent. 
8.9 
7.6 

Percent. 
19.1 
2a.4 

Percent. 
5.0 

30042,20044 

Subwil 

11.1 

UPBHITB  STONT  LOAM. 


The  surface  soil  of  the  Upshur  stony  loam,  to  a  depth  of  5  to  8 
inches,  consists  of  a  fine  loam,  ranging  in  texture  from  silty  to  sandy. 
While  the  color  is  variable,  the  characteristic  color  is  Indian  red. 
Sometimes  the  immediate  surface  is  brownish  red  and  in  places  red- 
dish brown.  On  the  mountain  slopes  where  affected  by  the  wash 
from  the  gray  sandstones  above,  the  top  soil  is  a  more  pronounced 
shade  of  brown  or  in  places  it  is  a  yellowish  color.  The  subsoil  has 
quite  uniformly  the  characteristic  deep  Indian  red  color,  but  it  varies 
in  texture  from  a  silty  to  sandy  loam,  grading  with  depth  into  clay 
loaiQ;  or,  as  in  the  Bald  Eagle  Valley,  is  most  often  a  clay  loam  grading 
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into  clay.  When  moistened  and  rubbed  in  the  fingers,  it  has  a  smooth, 
shiny  appearance  and  greasy  feel,  which  is  true  to  some  extent  of  the 
soil,  particularly  the  heavier  phases.  Upon  the  surface  and  in  the 
soil  there  occurs  from  15  to  fully  40  per  cent  of  shale  and  sandstone 
fragments,  the  content  varying  with  the  position.  In  the  Bald 
Eagle  Valley  some  of  the  slopes  are  exceedingly  stony,  and  in  general 
the  proportion  of  coarse  material  is  sufficient  to  necessitate  removal 
before  the  land  is  cultivated.  The  stone  consists  of  small  chips,  not 
flakes,  of  red  shale  and  blocks  of  sandstone,  the  latter  gray,  brown, 
or  red  in  color.  In  some  areas  the  larger  stones  are  lacking,  in  which 
case  there  may  be  a  much  larger  quantity  of  small  pieces  with  very 
little  interstitial  material.  Such  spots  are  most  common  on  knolls 
in  the  areas  on  Bald  Eagle  Mountain  and  in  the  mountains  of  the 
eastern  and  southern  parts  of  the  county.  The  subsoil  also  contains 
stone,  sometimes  in  larger  quantities  than  the  soil,  but  there  is  also 
much  of  it  that  has  very  little  stone. 

The  Upshur  stony  loam  is  on  the  whole  a  friable  easily  cultivated 
soil,  where  the  stone  content  is  not  so  high  as  to  interfere.  The  type 
is  extensive.  Its  greatest  development  is  in  the  Bald  Eagle  Valley, 
where  it  occurs  as  an  unbroken  belt  of  varying  width  extending  the 
length  of  the  valley.  The  other  areas  occur  as  long,  narrow  strips  in 
the  depressions  or  high  valleys  on  the  tops  of  mountainous  sandstone 
ridges  in  the  eastern  part  of  the  county.  There  are  areas  of  this 
character  on  Bald  Eagle  Mountain,  on  Nittany  Mountain,  and  on  the 
Tussey  Mountains.  In  the  Bald  Eagle  Valley  the  topography  con- 
sists of  hills  and  ridges  with  steep  slopes,  rising  in  the  highest  parts 
fully  1,500  feet  above  sea  level.  As  a  whole  the  surface  configuration 
is  such  that  good  drainage  is  afforded,  but  some  slopes  particularly 
on  the  Allegheny  Mountain  are  wet  and  seepy. 

The  Upshur  stony  loam  is  of  residual  origin.  It  has  been  derived 
chiefly  from  two  geological  formations.  In  the  Bald  Eagle  Valley  it 
results  from  the  Catskill  consisting  of  red  shale  and  red  and  brown 
sandstone  of  Devonian  age.  Here  the  Chemung  formations  of  the 
same  age  enter  into  the  material  to  a  slight  extent.  The  Catskill 
shale  is  mainly  argillaceous,  and  the  sandstone  is  medium  to  fine 
grained  and  interbedded  with  the  shale.  The  red  sandstone  weathers 
to  gray  or  dull  brown.  The  areas  outside  of  Bald  Eagle  Valley  are 
derived  from  the  Medina  formation,  also  composed  of  red  sandstone 
and  shale. 

With  the  exception  of  the  limestone  soils  of  the  valleys  the  Upshur 
stony  loam  is  the  most  productive  and  strongest  of  the  residual  soils  of 
the  county.  It  is  retentive  of  fertiUzers,  easily  improved,  and  is 
adapted  to  a  wide  range  of  crops.  Wheat  yields  10  to  20  bushels  per 
acre.  Oats  give  correspondingly  good  returns.  From  30  to  60  bushels 
of  com  per  acre  is  secured.     Timothy  and  clover  do  well,  and  potatoes 
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yield  as  high  as  250  bushels  to  the  acre.  It  is  considered  the  best  fruit 
soil  in  the  county,  particularly  for  apples.  The  trees  are  thrifty, 
bear  abundantly,  and  the  fruit  is  of  excellent  quaUty,  both  as  regards 
coloring  and  flavor.  Every  farm  has  its  small  orchard,  but  there  are  no 
large  commercial  orchards.  The  further  development  of  fruit  grow- 
ing on  this  soil  would  seem  to  be  one  of  its  best  uses.  Though  this 
land  is  some  distance  from  the  railroad,  it  brings  the  highest  prices 
outside  of  the  limestone  districts  for  strictly  agricultural  land.  The 
price  seldom  falls  below  $25  an  acre  and  may  be  several  times  that 
amount. 

The  following  table  gives  the  average  results  of  the  mechanical 
analyses  of  fine-earth  samples  of  the  Upshur  stony  loam: 

Mechanical  analyses  of  Upshur  stony  loam. 


Nnmber. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

Silt. 

Clay. 

20075,20077 

Soil 

PercenL 
1.3 
2.2 

Percent. 
2.6 
6.9 

Percent. 
1.6 
3.0 

Percent. 
17.4 
14.3 

Percent. 
25.9 
19.6 

Percent. 
38.0 
36.3 

Percent, 
12.7 
18.3 

Subsoil 

UPSHUR  LOAM. 


Occurring  in  troughUke  locations  between  ridges  of  the  Upshur 
stony  loam  are  small  areas  of  land  lacking  stone  or  carrying  a  rela- 
tively small  quantity  that  have  been  mapped  as  the  Upshur  loam. 
This  soil  consists  of  6  inches  of  a  silty  Indian  red  or  brownish-red 
loam,  imderlain  to  depths  exceeding  36  inches  by  a  dark  Indian  red 
loam,  grading  through  clay  loam  into  clay. 

Areas  of  this  soil  are  found  in  the  Bald  Eagle  Valley  belt  of  the 
Upshiu"  stony  loam.  Their  total  extent  is  small.  In  origin  the 
type  is  residual,  derived  from  the  same  class  of  rocks  as  the  Upshur 
stony  loam,  though  in  places  it  has  probably  been  influenced  by 
wash  from  the  surroimding  slopes. 

The  areas  have  good  drainage  and  are  productive,  giving  good 
yields  of  the  general  farm  crops. 

The  results  of  mechanical  analyses  of  a  typical  sample  of  the  soil 
and  subsoil  are  given  in  the  following  table: 

Mechanical  analyses  of  Upshur  loam. 


Number. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

Silt. 

Clay. 

20C79                 

Soil 

Percent. 

0.4 

.9 

Percent. 
2.1 
2.7 

Percent. 
1.3 
1.6 

Percent. 
4.9 
4.9 

PercerU. 
12.7 
10.6 

Percent. 
58.3 
47.9 

Percent. 
20  1 

20080 

Subsoil 

31  3 
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HUNTINGTON  CLAY  LOAM. 


The  surface  soil  of  the  Huntington  clay  loam  has  a  depth  of  8  to 
10  inches  and  varies  from  heavy  silt  loam  to  silty  clay  loam  of  dark- 
gray,  drab,  dark-brown,  or  blackish  color.  This  material  rests  on 
a  subsoil  of  yellow  or  drab  piore  or  less  plastic  silty  clay  loam  or 
clay;  yellow  and  3rab  mottling  of  the  subsoil  is  quite  common,  espe- 
cially in  the  areas  lying  along  Marsh  and  Bald  Eagle  creeks.  Both 
the  soil  and  subsoil  are  quite  variable  in  color  and  texture,  as  is  apt 
to  be  the  case  with  soils  of  alluvial  origin.  The  character  depends 
upon  the  class  of  material  of  the  watershed  feeding  the  stream 
forming  the  deposits,  the  conditions  under  which  the  depositions 
were  made  and  reworked,  the  drainage  conditions,  and  in  the 
amounts  of  organic  matter  contained.  In  the  Nittany  Valley  it  is 
the  wash  from  both  Umestone  and  shale  formations,  while  along 
Bald  Eagle  and  Marsh  creeks  it  is  largely  from  shales. 

This  type  occurs  as  narrow  bands  along  the  larger  streams  of  the 
county,  the  largest  and  most  important  areas  being  found  along 
Bald  Eagle  and  Marsh  creeks,  in  the  Bald  Eagle  Valley,  and  along 
Spring  and  Sinking  creeks  in  the  Nittany  Valley.  The  type  occu- 
pies the  low,  level  first  bottoms  and  is  subject  to  overflow.  In  the 
Bald  Eagle  VaUey  it  is  associated  with  the  Moshannon  loam  and 
Moshannon  fine  sandy  loam,  these  latter  types  occurring  along  the 
stream  banks,  while  the  Huntington  clay  loam  lies  next  to  the 
upland  and  is  generally  a  little  lower  and  is  more  or  less  wet.  In 
these  areas  the  soil  mass  has  been  largely  derived  from  the  contigu- 
ous slopes  of  the  Devonian  shale  formations,  while  in  the  Nittany 
Valley  the  type  owes  in  part  its  origin  to  wash  from  limestone  soils. 

Owing  to  moist  conditions,  the  soil  is  best  adapted  to  grasses  for 
hay  and  pasturage,  to  which  it  is  generally  devoted,  maintaining  a 
good  growth  of  pasture  grasses  during  the  whole  season.  Com, 
oats,  and  wheat  are  grown  to  some  extent  on  the  areas  where  the 
drainage  conditions  are  better. 

The  average  results  of  mechanical  analyses  of  samples  of  the  soil 
and  subsoil  are  given  in  the  following  table: 

Mechanical  analyses  of  Huntington  clay  loam. 


Number. 


17073,  20060.. 
17073,30070.. 


Description. 


Soli 

Subsoil.. 


Fine 
gravel. 


Percent. 

0.6 

.1 


Coarse.  '  Medium 
sand.        sand. 


Percent. 
2.0 
1.1 


Percent. 
2.0 
2.4 


Fine 
sand. 


Percent. 
8.1 
11.5 


Very  fine  I     «,„ 
sand.    1     ^'"■ 


Percent. 
8.3 
14.1 


city. 


Percent. 
63.4 
46.6 


Percent, 
94.4 
24.6 


HUNTINOTON   GRAVELLY  LOAM. 


The  surface  soil  of  the  Huntington  gravelly  loam  to  an  average  depth 
of  8  inches  varies  from  a  light  to  heavy  loam,  pale  to  dark-brown  in 
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color,  as  the  drainage  is  good  or  imperfect.     The  subsoil  consists  of  a 
yellow  loam  or  clay  loam  usually  resting  on  a  bed  of  gravel  within 
24  inches  of  the  surface.     Gravel  is  also  intermingled  in  the  soil  and  . 
subsoil  and  strewn  over  the  surface.     This  coarse  material  consists 
of  rounded  sandstone  pebbles  and  flat  waterwom  pieces  of  shale. 

Only  a  small  area  of  the  Huntington  gravelly  loam  is  developed,  a 
few  areas  being  found  along  Bald  Eagle  Creek.  They  occur  mostly 
on  delta  fans  of  streams  entering  Bald  Eagle  Creek.  The  mViterial  is 
transported  from  the  surrounding  areas  by  the  streams  and  the  soil 
is  alluvial  and  closely  associated  with  the  Huntington  clay  loam. 
Because  of  its  gravel  content,  the  soil  drains  readily  and  is  suitable 
for  growing  corn,  of  which  good  yields  are  secured.  It  also  produces 
the  other  cereal  crops. 

MOSHANNON  LOAM. 

The  Moshannon  loam  has  a  surface  soil  of  brownish  Indian  red 
loam,  8  inches  in  depth,  resting  on  a  subsoil  of  texture  and  color 
similar  to  the  soil,  the  texture  becoming  more  sandy  with  depth.  At 
30  inches  the  material  often  changes  to  a  compact  fine  sandy  loam, 
though  in  places  it  becomes  a  heavy  loam  or  clay  loam.  Some 
rounded  gravel  is  found  upon  the  surface  and  in  the  soil  and  subsoil 
in  scattered  areas,  especially  at  the  confluence  of  streams.  Areas  of 
the  Moshannon  loam  occur  associated  with  the  Moshannon  fine  sandy 
loam  along  some  of  the  streams  of  the  county.  It  is  typically  devel- 
oped between  the  Moshannon  fine  sandy  loam  and  the  Huntington 
clay  loam,  and  where  the  latter  is  absent  it  lies  between  the  former 
and  the  foot  of  the  upland  slopes.  The  areas  are  all  small  and  not 
continuous  along  the  streams.  The  largest  areas  are  on  the  lower 
courses  of  Bald  Eagle  and  Marsh  creeks. 

The  Moshannon  loam,  like  the  Moshannon  fine  sandy  loam,  is  of 
alluvial  origin,  representing  the  finer  sediments  deposited  at  a  little 
distance  from  the  stream.  These  sediments  have  been  derived 
through  erosion  of  the  Upshur  types  of  soil. 

Of  the  bottom-land  types  the  Moshannon  loam  is  the  most  desirable 
in  the  sections  in  which  it  occurs.  It  is  adapted  to  a  wider  range  of 
crops  than  the  Huntington  soils  and  is  fully  as  productive  and  as 
easily  maintained  in  a  high  state  of  cultivation. 

It  produces  the  largest  yields  of  corn,  as  much  as  125  bushels  of  ears 
per  acre  being  reported.  This,  however,  may  be  regarded  as  excep- 
tional, and  a  yield  gf  something  less  than  100  bushels  may  be  con- 
sidered a  fair  average.  Next  to  corn,  the  grasses  and  clover  probably 
give  the  best  results.  Large  yields  of  hay  are  harvested  and  excep- 
tionally good  pasturage  afforded.  Wheat  and  oats  also  make  good 
jrields,  but  the  straw  is  liable  to  be  heavy  and  lodging  sometimes 
occurs.     Areas  not  too  wet  give  good  yields  of  potatoes. 
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The  results  of  mechanical  analyses  of  typical  samples  of  the  soil  and 
subsoil  are  given  in  the  following  table: 

Mechanical  analyses  of  Moshannon  loam. 


Number. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

Silt. 

Clay. 

20073 

Soil 

Percent. 

0.0 

.0 

Percent. 

0.6 

.7 

Percent. 
0.6 
1.0 

Percent. 
17.9 
18.5 

Percent. 
26.6 
27.2 

Percent. 
38.8 
34.0 

Percent. 
15.7 

20074 

Subsoil 

18.7 

MOSHANNON  FINE  SANDY  LOAM. 

The  surface  soil  of  the  Moshannon  fine  sandy  loam  consists  of  6  to 
8  inches  of  reddish  or  reddish-brown  light  to  heavy  fine  sandy  loam. 
The  textiu'e  varies,  and  is  sometimes  a  fine  loamy  sand  and  again  it 
is  of  mediimi  instead  of  fine  texture.  Even  the  fine-textured  samples 
show  considerable  medium  sand.  Next  to  the  streams  the  areas  con- 
sist largely  of  bars  of  loose  sand,  while  farther  back  the  material 
becomes  heavier.  The  subsoil  is  similar  to  the  soil,  except  that  it  is 
sometimes  more  compact.  It  varies  like  the  soil  and  is  apt  to  be 
sandy  or  a  sand  or  loamy  sand  in  more  cases  than  the  soil.  Gravel 
beds  are  usually  encountered  within  the  soil  profile  and  there  is  often 
moVe  or  less  rounded  waterwom  gravel  on  the  surface.  The  color  is 
the  characteristic  featiu'e  of  this  type,  the  Indian  red  distinguishing 
it  at  once  from  the  Huntington  series.  The  material  has  been 
washed  from  the  Upshiu'  types,  derived  from  the  red  Catskill  forma- 
tion. Along  Moshannon  Creek,  however,  the  color  of  the  soil  has  a 
yellowish  shade,  the  color  being  due  to  discolored  water  from  coal 
mines. 

Areas  of  the  Moshannon  fine  sandy  loam  occur  along  streams, 
usually  in  narrow  strips  adjacent  to  the  stream  courses.  In  places 
the  strips  are  so  narrow  that  they  could  not  be  shown  on  the  map 
without  too  great  exaggeration  and  in  such  cases  they  were  included 
in  the  heavier  Moshannon  loam.  The  aggregate  area  is  small.  Its 
greatest  occmrrence  is  along  Bald  Eagle  and  Marsh  creeks  and  the 
small  runs  tributary  to  these  streams.  A  few  narrow  strips  occur 
along  Beech  Creek,  and  there  are  also  some  areas  along  Moshannon 
Creek,  on  the  western  boundary  of  the  county.  The  soil  is  of  allu- 
vial origin.  Occurring  in  the  bottoms  the  areas  are  all  more  or  less 
subject  to  overflow,  but  otherwise  the  drainage  is  good,  except  in  the 
local  depressions.  The  moisture  conditions  thus  in  the  main  are 
favorable  to  crop  growth,  but  the  soil  is  too  sandy  and  gravelly  to  be 
a  productive  type  except  in  the  better  parts.  It  produces  fair  crops 
of  corn  where  manured  and  fair  yields  of  potatoes.  It  is  naturally 
suited  to  the  production  of  garden  vegetables. 
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The  results  of  mechanical  analyses  of  fine-earth  samples  of  the  soil 
and  subsoil  of  this  type  are  given  in  the  following  table: 

Medumical  analyses  of  Mosharinon  fine  sandy  loam. 


Nomber. 

DcKriptton. 

fine 
gravel. 

Coane 
sand. 

Medium 
sand. 

fine 
sand. 

Very  toe 
sand. 

snt. 

Clay. 

torn 

SoU 

Percent. 

ao 

.0 

Percent. 
1.3 

Percent'. 
8.1 
28.4 

Percent. 
25.2 
21.6 

Percent. 
24.4 
22.8 

Percent. 
32.6 
15.3 

Percent. 
14.1 

8072 

SabsoU 

10.6 

HUNTINGTON   SANDY  LOAM. 

The  surface  soil  of  the  Huntington  sandy  loam  consists  of  6  to  8 
inches  of  a  dark-brown  to  black  heavy  loam,  rather  sandy  in  places, 
and  mixed  with  varying  amounts  of  gravel  and  rounded  stone  frag- 
ments. The  subsoil  consists  of  a  drab  to  black  heavy  silt  loam  to 
day  loam  also  containing  gravel.  In  many  places  masses  of  roimded 
wat^wom  stones  are  encoiihtered  at  16  to  20  inches  below  the 
surface. 

The  soil  occurs  as  first  bottoms  along  the  streams  in  the  limestone 
valleys  of  the  county  and  is  generally  level  and  often  poorly  drained. 
The  soQ  is  alluvial  and  is  formed  from  the  materials  washed  from  the 
surroimding  hiUs,  reworked  and  deposited  by  the  water.  It  has 
some  of  the  characteristics  of  soil  derived  from  the  rocks  of  the  imme- 
diate region,  being  usually  the  product  of  local  erosion. 

In  places  the  type  is  utilized  for  the  general  farm  crops,  but  usually 
it  is  in  mowing  land  or  pasture.  Owing  to  its  wet  condition  it  is 
excellent  for  the  pasture  grasses,  giving  good  grazing  throughout  the 
growing  season. 

The  results  of  mechanical  analyses  of  the  soil  and  subsoil  of  this 
type  are  given  in  the  following  table: 

MedMnioal  analyses  of  HuntiTtgton  sandy  loam. 


Komber. 

Deaorfptton. 

Fine 
gravel. 

Coarse 
sand. 

Medlom 
sand. 

Fine 
sand. 

Very 
toe  sand. 

8IH. 

Clay. 

now. 

SoO 

Percent, 
4.2 

.7 

Percent. 
14.3 
3.6 

Percent. 
11.6 
3.8 

Percent. 
24.7 
10.3 

Percent. 
8,1 
8.2 

PercerU. 
25.4 
47.9 

Percent. 
12.2 

mn 

SubeoO. 

26.6 

MEADOW. 

Meadow  includes  the  areas  of  low  bottom  lands  that  are  too  wet  to 
be  of  use  for  tilled  crops. 

In  some  cases  this  land  would  be  of  value  for  cultivated  crops  if 
im>perly  drained,  but  usually  it  is  of  such  a  character  that  reclama- 
tion is  impracticable.    It  should  be  devoted  to  pasture  where  possible 
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or  left  in  forest  growth.     The  extent  of  Meadow  in  Center  County  is 
small,  and  the  type  is  therefore  quite  unimportant. 

SWAMP. 

Swamp,  as  mapped  in  Center  County,  comprises  areas  covered  by 
water  for  the  greater  part  of  the  year  ,and  supporting  a  growth  of 
water-loving  trees,  shrubs,  grasses,  and  rushes.  Such  areas  are  prac- 
tically of  no  agricultural  value,  though  in  the  driest  part  of  the  season 
cattle  can  be  pastured  on  them.  Swamp  is  found  in  three  localities — 
along  Moshannon  Creek,  on  the  western  boundary  of  the  coimty;  at 
the  head  of  Little  Moshannon  Creek  in  Rush  Township,  in  the  plateau 
section;  and  in  the  Tussey  Mountains,  in  the  southern  part  of  the 
county. 

ROUGH  STONY  LAND. 

Throughout  the  moimtain  regions  of  the  county  occur  many  steep, 
tree-covered  slopes  that  have  been  n^apped  as  Rough  stony  land. 
The  agencies  of  erosion  have  been  so  active  in  these  areas  as  to  re- 
move practically  all  of  the  surface  soil  and  to  preclude  the  possi- 
bility of  ever  using  this  land  for  tilled  crops.  In  some  cases  it  can 
be  used  as  pasture,  some  grass  growing  between  the  stones,  but  most 
of  the  type  is  covered  by  forests  of  hardwood,  pine,  hemlock,  and 
trees  of  lesser  value.  Much  of  this  land,  notably  on  Nittany  and 
the  Tussey  Moimtains,  is  held  as  a  state  forest  reserve.  The  balance 
is  largely  in  the  hands  of  liunber  companies  who  are  cutting  oflF  the 
merchantable  timber.  With  a  proper  system  of  forestry  this  land 
should  give  good  returns  per  acre  in  timber  cut.  It  is  worthless  for 
general  agricultural  purposes,  and  all  '* cut-over"  tracts  should  be 
reforested  as  rapidly  as  possible. 

MADELAND. 

A  few  very  small  areas  in  Center  County  are  designated  on  the 
accompanying  soil  map  as  Madeland.  These  are  places  where  min- 
ing has  been  done,  excavations  made,  or  lands  dug  over  so  as  to 
change  their  position  and  topography,  and  at  present  have  no  agri- 
cultural value. 

SUMMARY. 

Center  Coimty  is  situated  in  the  geographical  center  of  the  State. 
It  is  irregular  in  shape  and  one  of  the  lai^est  counties  in  the  State, 
comprising  an  area  of  715,520  acres,  or  1,118  square  miles.  The 
western  part  of  the  coimty  lies  in  the  Allegheny  Plateau,  with  an 
average  elevation  of  about  2,000  feet  above  sea  level.  The  re- 
mainder of  the  county  consists  of  rolling  limestone  valleys,  sepa- 
rated by  narrow,  sharp,  mountainous  ridges  of  sandstone. 
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Center  County  lies  in  the  drainage  basin  of  the  Susquehanna  River, 
the  western  and  central  parts' being  drained  by  Moshannon,  Bald 
Eagle,  and  Fishing  creeks  and  their  tributaries  into  the  West  Branch 
of  the  Susquehanna,  which  river  forms  the  northern  part  of  the  west- 
em  boundary  of  the  county.  Penn  Creek  drains  the  eastern  part  of 
the  county  into  the  Susquehanna  itself.  A  little  drainage  in  the 
south-central  part  of  the  county  is  effected  by  small  streams  that 
empty  into  the  Juniata,  another  tributary  of  the  Susquehanna.  A 
feature  of  the  drainage  in  most  of  the  limestone  valleys  is  the  lack 
of  surface  streams,  the  run-off  passing  into  sink  holes  and  then  into 
subterranean  streams. 

Settlement  of  the  county  was  begim  only  a  few  years  prior  to  the 
beginning  of  the  Revolutionary  war.  The  agricultural  develop- 
ment of  the  county  was  slow  for  nearly  half  a  century  after  settle- 
ment. The  winters  are  cold  with  considerable  snow,  while  the 
summers  are  comparatively  cool.  The  growing  season  in  the  Alle- 
gheny Plateau  section  is  so  short  that  cultivated  crops  like  com  do 
not  always  matiu^,  and  the  tenderer  vegetables  can  not  be  grown 
with  safety.  In  the  valleys,  however,  the  season  is  long  enough  to 
mature  all  crops.  The  mean  annual  temperature  at  State  College  is 
49°  and  the  mean  annual  precipitation  40.2  inches. 

General  fa;^ling,  consisting  of  the  growing  of  cereals  and  grasses, 
supplemented  on  a  small  scale  by  dairying  and  stock  raising,  is  the 
characteristic  agriculture.  The  soils  are  suited  to  the  production  of 
these  crops  and  practices  and  make  comparatively  good  yields.  The 
grain  crops  in  order  of  acreage  are  wheat,  com,  and  oats,  with  barley, 
rye,  and  buckwheat  of  minor  importance.  A  large  acreage  is  de- 
voted to  the  grasses  for  hay  and  pasturage.  A  Uttle  less  than  one- 
half  the  acreage  of  the  coimty  is  in  farms,  of  which  about  two-thirds 
18  improved.    The  average  size  of  the  farms  is  127.2  acres. 

A  little  over  one-half,  or  56.3  per  cent,  of  the  farms  are  operated 
by  the  owners,  the  remainder  are  leased  either  on  a  share  or  cash 
basis. 

With  the  exception  of  the  alluvial  soils  foimd  in  the  bottoms 
which  comprise  members  of  two  soil  series,  the  soils  are  closely 
related  or  associated  with  the  imderlying  rock  formations.  The 
rocks  underlying  Center  Coimty  are  of  sedimentary  origin,  ranging 
in  geological  age  from  Cambro-Silurian  to  Carboniferous,  and  con- 
sist of  limestones,  sandstones,  and  shales.  The  limestones  have 
given  rise  to  the  Hagerstown  series  with  five  soil  types  represented. 
The  sandstones  and  shales  have  formed  the  Dekalb  and  Upshur 
series.  Another  series  occiu^  in  the  Barrens,  the  geological  his- 
tory of  which  is  little  known.  These  are  poor,  improductive  soils. 
The  sandstones  and  conglomerates,  besides  giving  a  number  of  soil 
types,  form  considerable  areas  of  Rough  stony  land,  which  are  of  no 
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use  agriculturally  except  for  pasturage.  Two  other  miscellaneous 
types  having  descriptive  names  are  Swamp  and  Meadow.  The  bot- 
tom land  soils  represent  two  series,  viz,  Huntington  and  Moshannon. 
In  all  30  types  of  soil,  including  as  types  Rough  stony  land,  Meadow, 
and  Swamp,  were  recognized. 

The  limestone  or  Hagerstown  soils  are  recognized  as  the  strongest 
and  most  productive  soils  of  the  county.  The  soils  of  the  Upshur 
series  are  next  in  favor,  and,  besides  being  productive  of  the  same 
general  field  crops  as  the  limestone  soils,  are  considered  especially 
well  adapted  to  fruit  growing.  The  Dekalb  soils  as  a  class  are  con- 
sidered poor  soils.  They  are  devoted  to  the  same  crops  as  the  soils 
of  the  other  series.  The  soils  of  the  Morrison  series  are  not  exten- 
sive and  are  of  little  farming  value. 

Crop  rotation  is  followed  quite  generally  throughout  the  county. 
It  consists  of  com,  wheat,  oats,  and  grass  cut  for  hay  two  seasons 
and  then  pastured  for  a  year  or  two.  Commercial  fertilizers  are 
used,  supplementing  barnyard  manure  and  the  clover  crop.  Tiiming 
is  quite  generally  practiced. 

The  farming  class  in  Center  County  is  in  a  fairly  prosperous  con- 
dition. The  wagon  roads  are  good  and  railroad  facihties  excellent. 
There  is  a  strong  demand  for  all  the  products  of  the  farms  in  the 
nearby  towns.  Modem  means  of  communication,  rura^  free  deUvery 
of  mail,  and  rural  telephone  lines  are  available  throughout  the  coimty. 
The  section  aflfords  exceptional  educational  advantages. 

Some  improvement  could  be  made  in  the  dairy  business  by  weed- 
ing out  the  unprofitable  cows  and  by  making  more  use  of  soiling 
crops.  In  general,  the  practice  of  green  manuring  to  improve  the 
soils  should  be  extended.  There  is  room  for  the  extension  of  special 
forms  of  farming  and  horticulture.  Fruit  growing  and  the  produc- 
tion of  truck  are  perhaps  the  most  profitable  lines  awaiting  devel- 
opment. 
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By  W.  BDWARD  HBARN,  assisted  by  G.  M.  MacNIDER  and  J.  E.  TURLING- 
TON, of  the  North  Carolina  Department  of  Agriculture. 

DESCRIPTION   OF  THE  AREA. 

Robeson  County  lies  in  the  southern  part  of  the  State  of  North 
Carolina,  along  the  South  Carolina  line.  It  is  bounded  on  the  north 
by  Cumberland  County,  on  the  east  by  Bladen  and  Columbus 
counties,  on  the  south  by  the  South  Carolina  State  line,  and  on  the 


FI8.  6. — Sketch  map  showing  location  of  the  Robeson  Connty  area.  North  Carolina. 

west  by  Scotland  County.  The  county  possesses  a  very  irregular 
outline,  following  in  most  places  the  run  of  streams  or  the  edge  of 
swamp  areas.  It  is  the  largest  county  in  North  Carolina,  its  greatest 
length  from  north  to  south  being  52  miles,  with  a  width  varying 
from  25  to  37  miles.  It  has  an  area  of  1,058  square  miles  or  677,120 
acres. 

The  general  surface  features  consist  of  level,  undulating,  gently 
rolling,  and  rolling  areas,  intersected  by  strips  of  swamp  following 
the  streams  and  dotted  by  many  slight  depressions  and  bays.  The 
general  slope  of  the  county  is  to  the  south  and  southwest,  and  the 
difference  in  elevation  of  the  two  ends  of  the  county  is  considerable. 

293 
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The  largest  level  areas  occur  around  Pembroke  and  in  what  is  known 
as  "  Scuffle  Town,"  in  the  vicinity  of  Bowmore,  Dundarrach,  to  the 
southeast  of  Maxton,  south  and  east  of  Lumberton,  around  Raynham, 
and  to  the  west  of  Marietta.  The  surface  of  much  of  the  county 
is  undulating  and  very  gently  rolling,  this  being  especially  true 
around  Rowland,  Maxton,  Red  Springs,  Parkton,  McDonald,  and 
Lumberton.  The  more  rolling  areas  are  found  in  the  northwest 
corner  along  Lumber  River,  Rockfish  Creek,  and  Big,  Raft,  and 
Ashpole  swamps.  No  part  of  the  county,  however,  is  too  rough 
or  sufficiently  broken  to  interfere  with  cultivation.  The  flattest  and 
lowest  areas  occur  along  Lumber  River  in  the  southern  part,  where 
the  largest  bodies  of  swamp  are  found.  The  "  Desert "  is  a  con- 
spicuous part  of  the  topography,  being  an  old  lake  practically  sur- 
rounded by  a  ridge  of  sand.  Many  of  the  interstream  areas  are  flat 
or  undulating,  becoming  rolling  as  the  streams  or  swamps  are 
approached. 

The  regional  drainage  of  the  county  is  effected  mainly  through 
Lumber  River,  which  forms  a  part  of  the  western  boundary,  then 
flows  across  the  county,  and  finally  forms  a  part  of  the  eastern 
boundary.  Rockfish  Creek  flows  along  the  northern  end  of  the 
county.  Big  Swamp,  Little  Marsh,  Big  Marsh,  and  Ten  Mile 
Swamp  drain  the  northeastern  and  eastern  parts  of  the  county, 
while  Big  Raft,  Little  Raft,  Richland,  Long,  Gum,  Bear,  and  Back 
swamps  drain  the  central  part,  the  waters  of  all  these  emptying  into 
the  Lumber  River.  The  southern  and  southwestern  parts  of  the 
county  are  drained  mainly  by  Leach  and  Shoeheel  creeks,  and  Aaron, 
Hog,  Indian,  and  Ashpole  swamps.  Lumber  River  and  many  of  the 
other  streams  are  swift  flowing  for  such  a  flat  country.  Along  the 
swamps  are  many  dirt  dams,  which  form  ponds  of  varying  sizes. 
There  are  35  such  ponds  in  Robeson  County,  and  at  33  of  them  grist 
mills  are  operated  by  water  power.  At  a  few  of  these  places  some 
cotton  is  ginned  and  lumber  sawed. 

Robeson  County  was  formed  in  1786  from  Bladen  County,  and 
named  in  honor  of  Colonel  Robeson,  who  distinguished  himself  in 
the  battle  of  Elizabethtown.  The  population  consists  of  three  sep- 
arate and  distinct  races,  the  whites,  the  Croatans,  and  the  negroes. 
The  majority  of  the  first  white  settlers  were  Scotch,  and  they  located 
principally  in  the  northern  and  western  parts  of  the  county.  There 
were  also  some  of  English  descent.  The  Croatans  came  from  eastern 
North  Carolina  about  250  years  ago  and  settled  along  Lumber  River. 
These  are  said  to  be  a  mixed  breed  in  which  Indian  blood  predomi- 
nates. It  is  asserted  that  a  part  of  the  "  lost  colony  "  left  by  Governor 
White  on  Roanoke  Island,  mixed  with  the  Croatan  Indians,  and 
dwelt  on  the  Neuse  River  until  they  moved  to  Robeson  County. 
These  people  were  declared  a  distinct  and  separate  race  by  an  act 
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of  the  legislature  in  1886.  They  have  separate  schools  and  churches, 
and  have  made  wonderful  progress  within  the  last  twenty-five  years. 
They  number  3,500  or  4,000,  and  live  almost  exclusively  in  the 
section  in  which  Pembroke  is  located,  thus  occupying  one-eighth  or 
more  of  the  county. 

Probably  not  more  than  30  per  cent  of  the  land  in  Robeson  Coxmty 
is  under  cultivation.  The  largest  percentage  under  cultivation  lies 
around  Rowland,  McDonald,  Red  Springs,  and  Maxton.  If  all  the 
swamps  and  depressions  were  drained  there  would  be  but  little  if  any 
waste  land,  and  if  all  the  arable  land  were  properly  cultivated  Robe- 
son County  could  easily  support  several  times  its  present  population, 
which  is  about  45,000.  Throughout  the  county  are  to  be  seen  many 
neatly  painted  houses  and  other  improvements  which  indicate,  to  a 
certain  degree,  the  prosperity  of  the  inhabitants.  The  farmers  and 
landowners  have  made  money  in  cotton  and  tobacco,  and  also  on 
truck  crops  within  the  last  few  years.  Much  improved  machinery, 
especially  for  cotton  farming,  is  in  use  in  the  county. 

Lumberton,  the  county  seat,  with  a  population  near  4,000,  is  the 
principal  town.  Maxton  and  Red  Springs  have  about  1,200  in- 
habitants each,  Fairmont  and  Rowland  about  800  each,  while  Park- 
ton,  Orrum,  McDonald,  Pembroke,  Limiber  Bridge,  and  St  Pauls 
are  towns  of  less  importance.  Many  smaller  places  and  sidings  for 
shipment  of  freight  and  express  are  conveniently  located  along  the 
railroads. 

Robeson  County  is  well  supplied  with  railroad  facilities.  It  has  the 
distinction  of  having  as  many  different  lines  as  any  county  in  the 
State.  The  main  line  of  the  Atlantic  Coast  Line  Railroad  passes 
through  the  center  of  the  county  in  a  general  northeast  and  south- 
west direction ;  the  Bennettsville  Branch  of  this  system  extends  ^uth- 
west  from  Parkton,  crossing  the  county  line  near  Maxton ;  the  South- 
eastern Railroad,  also  a  part  of  the  Coast  Line  system,  runs  south- 
west from  Elrod  by  Fairmont  and  thence  east  out  of  the  county ;  the 
Aberdeen  and  Rockfish  Railroad  makes  a  swing  into  the  northern 
part  of  the  county ;  the  Raleigh  and  Charleston  Railroad  runs  south 
from  Lumberton  through  the  county;  the  Virginia  and  Carolina 
Southern  Railroad  extends  north  from  Lumberton  by  St  Pauls;  and 
the  Wilmington  and  Charlotte  Branch  of  the  Seaboard  Air  Line  Rail- 
way passes  in  a  general  east  and  west  direction  across  the  county. 

The  dirt  roads  are  in  fairly  good  condition.  They  have  been 
worked  in  some  townships  by  taxation.  Grood  roads  can  be  main- 
tained in  all  parts  of  the  coimty  by  a  judicious  mixing  of  the  sand 
and  clay  materials  at  hand  and  by  keeping  the  roadbed  well  rounded, 
so  that  the  rain  water  will  readily  run  off.  Practically  all  of  the 
county  is  well  served  by  rural  friae  delivery  of  mail.  Neat  school- 
houses  and  churches  are  to  be  seen  throughout  the  rural  districts. 
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While  there  are  no  cities  in  the  county,  the  towns  afford  good  mar- 
kets for  many  of  the  products.  Tobacco  warehouses  are  in  operation 
at  Lumberton  and  Fairmont,  and  more  than  a  million  pounds  of  to- 
bacco is  annually  sold  at  each  place.  All  the  towns  are  markets  for 
cotton.  Watermelons,  cantaloupes,  and  early  truck  of  all  kinds  are 
shipped  to  northern  markets,  mostly  to  Baltimore,  Washington, 
Richmond,  Philadelphia,  Pittsburg,  and  New  York. 

CLIMATE. 

The  climate  of  Robeson  County  is  quite  similar  to  the  climate  of  a 
large  portion  of  the  Coastal  Plain  region.  The  winters  are  short  and 
mild,  while  the  summers  are  long  and  hot  Light  snows  fall  nearly 
every  winter,  but  rarely  remain  for  more  than  a  day  or  two.  The 
spring  and  fall  seasons  are  pleasant,  and  mild  weather  usually  con- 
tinues till  Christmas.  The  prevailing  breeze  in  the  summer  is  from 
the  south  and  southwest.  It  is  generally  conceded  that  the  artesian 
water,  pump  water,  and  the  drainage  of  certain  wet  areas  have  added 
greatly  to  the  general  healthfulness  of  the  county. 

The  following  table,  compiled  from  the  records  of  the  Weather 
Bureau  observer  at  Lumberton,  gives  the.  normal  and  absolute  max- 
imum and  minimum  monthly  and  annual  temperatures,  the  mean 
monthly  and  annual  precipitation,  as  well  as  the  amount  for  the  driest 
and  wettest  years,  and  also  the  average  depth  of  snow.  The  rainfall 
is  so  distributed  that  the  crops  seldom  suffer  from  severe  drought 
and  never  fail  to  produce  fair  yields.  The  average  date  of  the  last 
killing  frost  in  the  spring  is  April  4  and  of  the  first  in  the  fall 
November  2.  This  gives  a  growing  season  of  about  seven  months 
for  the  tenderest  vegetation. 

Normal   monihlyt   aeasonah   and   annual    temperature   and   precipitation   wt 
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Normal  montJUy,  seasonal,  and  annual  temperature,  etc.,  at  Lumherton — Cont'd. 


TemperBtun. 
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minimum. 
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Total 
amount  for 
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70 
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OS 
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82 

36 
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ao 
ao 
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02 

9.8 
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11.6 

ao 
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61 

102 

1 

61.0 

41.7 

62.7 

6.3 

AGBICULTURE. 

The  agricultural  products  and  methods  of  cultiyation  in  Robeson 
County  have  changed  decidedly  within  the  last  half  century.  In  the 
early  days  of  settlement  many  of  the  swamps  were  canebrakes,  much 
wild  peavine  hay  was  seen,  and  many  cattle  were  raised.  About  fifty- 
five  years  ago  com,  rye,  and  flax  were  the  principal  crops,  while  some 
wheat  and  barley  were  also  produced.  Tobacco  has  always  been 
grown,  for  a  long  time  by  the  Croatans  for  home  use.  The  turpentine 
industry  was  important  about  fifty  years  ago,  and  continued  so  for  a 
good  while,  but  in  recent  years  it  has  declined  as  the  timber  was  cut, 
until  now  only  a  few  small  stills  are  in  operation  in  the  county. 
Cattle,  hogs,  and  sheep  were  raised  in  great  numbers  before  the  civil 
war.  Considerable  wool  was  shorn  and  marketed.  Eice  was  one  of 
the  important  crops  for  many  years.  The  lumber  industry  was  at  its 
best  about  twenty-five  years  ago,  the  cutting  of  the  forests  of  longleaf 
pine  bringing  a  large  revenue  to  the  mill  operators  and  owners.  As' 
the  forest  was  cut,  more  land  was  cleared  and  brought  imder  cul- 
tivation. 

Soon  after  the  war  cotton  became  the  staple  money  crop.  About 
1896,  after  cotton  had  been  selling  at  a  very  low  price  for  a  few 
years,  the  farmers  were  eager  to  introduce  some  other  money  crop, 
and  they  began  to  grow  bri^t-yellow  tobacco  on  a  commercial  scale. 
Most  of  the  tobacco  has  been  grown  by  the  small  farmers  or  by  those 
who  live  on  the  farm  and  superintend  the  work.  Tobacco  has  been 
grown  around  Fairmont  about  ten  years.  At  first  the  entire  stalk 
was  cut,  but  a  few  years  ago  the  method  was  abandoned  and  the  leaves 
are  now  pulled  off  as  they  ripen  and  are  cured  by  artificial  heat.  The 
old  method  of  cutting  the  entire  stalk  was  not  the  best,  because  not 
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all  the  leaves  ripen  at  the  same  time,  and  consequently  some  would 
be  overripe,  while  others  would  be  green. 

Most  of  the  timber  in  Robeson  County  has  been  cut  and  only  small 
tracts  of  the  original  growth  occur  here  and  there.  There  is  a  second 
growth  coming  on  very  fast,  while  most  of  the  old  growth  remains 
in  the  swamp  areas,  which  are  thickly  forested.  Many  sawmills  are 
in  operation  throughout  the  county.  There  are  large  areas  of  cut- 
over,  undeveloped  land.  In  the  past  few  years  the  trucking  industry 
has  become  of  considerable  importance. 

Robeson  County  produces  more  cotton  than  any  other  county  in 
the  State.  Its  production  for  1907  was  something  over  47,000  bales. 
Cotton  is  grown  upon  all  soils  and  in  all  parts  of  the  county.  Next 
in  importance  is  com,  which  is  widely  grown.  The  tobacco  is  con- 
fined to  the  eastern  and  southern  parts  of  the  county,  between  Lum- 
berton  and  St.  Pauls,  and  around  Ashpole  and  Orrum.  The  aver- 
age price  is  from  7  to  10  cents  per  pound,  and  about  2^  million  pounds 
are  sold  annually  at  Lumberton  and  Fairmont.  Oats  are  grown  to  a 
small  extent.  Sweet  potatoes  are  grown  for  home  use  and  local 
markets  and  some  for  shipment.  Irish  potatoes  are  produced  in  cer- 
tain parts  of  the  county  for  early  shipment  and  for  home  use  gen- 
erally. One  field  of  asparagus  was  seen  just  south  of  Maxton.  From 
Maxton  to  Parkton  along  the  railroad,  especially  around  Lumber 
Bridge,  watermelons,  cantaloupes,  English  peas,  sweet  corn,  beans, 
and  tomatoes  are  grown  for  early  shipment.  Some  cowpeas  are 
grown  with  good  results.  Garden  vegetables  are  produced  around 
every  home,  the  Norfolk  soils  and  climate  of  this  section  being  par- 
ticularly suited  to  them.  Peaches,  pears,  mulberries,  and  a  few  apples 
are  grown.  The  Scuppernong  grape,  first  cultivated  by  the  Croatans, 
is  now  grown  all  over  the  county.  A  considerable  income  is  still 
derived  from  the  sale  of  lumber  and  shingles.  The  shingles  are  made 
from  cypress  or  from  the  heart  of  dead  pines. 

Throughout  the  northeast  and  southern  parts  of  the  county  the 
Norfolk  sandy  loam  and  the  Norfolk  fine  sandy  loam,  where  it  has  a 
depth  of  15  to  20  inches  above  the  sandy  clay  subsoil,  are  recognized 
as  the  best  soils  for  tobacco.  The  Norfolk  very  fine  sandy  loam  is 
devoted  almost  entirely  to  cotton  and  com.  The  truck  crops  are 
grown  on  the  lighter  and  deeper  phases  of  the  Norfolk  sandy  loam 
and  to  some  extent  on  the  Norfolk  sand.  Scuppernong  grapes  do 
well  on  the  Norfolk  soils,  and,  like  peaches,  do  best  on  well-drained 
soils.  Some  of  the  well-drained  Portsmouth  soils,  especially  the 
sandy  loams,  are  recognized  as  good  soils  for  com,  oats,  and  cotton. 
Peanuts,  a  crop  not  grown  at  present,  would  prove  very  profitable 
and  would  help  to  make  a  complete  rotation  with  tobacco,  cotton, 
and  com.  Ribbon  cane  would  do  well  on  some  of  the  soils  which 
are  in  a  high  state  of  cultivation.    In  many  localities  all  the  staple 
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crops  are  grown  upon  the  same  type  of  soil,  regardless  of  its  adapta- 
bility to  these  crops. 

The  soils  and  climate  of  Robeson  County  are  such  that  a  variety 
of  crops  can  be  successfully  grown,  and  a  systematic  rotation  can  be 
practiced.  Cotton,  especially  on  many  of  the  larger  plantations 
where  the  tenant  system  prevails,  is  grown  year  after  year  on  the 
same  land.  Some  of  the  farmers,  however,  rotate  their  crops  by  cul- 
tivating cotton  two  years,  com  one  year,  and  oats  one  year,  sowing 
cowpeas  at  the  last  plowing  of  the  corn  and  also  after  the  oats  are 
harvested.  In  the  tobacco  section  more  of  a  rotation  is  practiced,  as 
usually  only  a  few  acres  of  each  farm  are  devoted  to  tobacco.  A 
good  rotation  would  be  cotton,  peanuts,  corn,  and  oats,  sowing  cow- 
peas  at  last  plowing  of  com  and  also  after  the  oats  are  harvested. 

The  agricultural  methods  in  Robeson  County  are  being  improved 
each  year.  Much  modem  machinery  is  now  in  use,  such  as  cotton 
planters,  fertilizer  distributers,  sulky  plows,  and  cultivators  for 
gotton  and  corn.  Tobacco  transplanters  should  be  used  by  the 
farmers  who  grow  tobacco,  as  they  would  save  a  great  deal  of  hard 
labor.  The  Norfolk  sand  and  Norfolk  fine  sand  are  so  loose  and 
open  that  the  present  methods  serve  fairly  well.  The  Portsmouth 
soils,  the  Norfolk  very  fine  sandy  loam,  and  the  heavier  phases  of 
the  Norfolk  sandy  loam  and  Norfolk  fine  sandy  loam  should  be 
plowed  deeper  and  pulverized  more  thoroughly  before  the  seed  is 
planted.  Some  of  the  best  farmers  have  found  that  this  practice 
pays  well.  The  old  method  of  cultivating  com  with  a  1-horse  plow, 
which  necessitates  hand  hoeing,  should  be  abandoned  and  improved 
cultivators  used. 

There  is  a  general  scarcity  of  efficient  labor  throughout  the  county. 
Most  of  the  labor  is  performed  by  the  negroes  and  Croatans.  The 
Croatans  are  industrious  workers  and  make  fairly  good  tenants  when 
supervised.  The  ordinary  farm  hand  receives  $15  a  month  with 
board,  house,  and  garden  patch.  Many  colored  women  work  in  the 
field  and  receive  about  50  cents  a  day  for  chopping  cotton.  The  men 
are  paid  from  75  cents  to  $1  a  day  for  farm  work. 

A  large  proportion  of  the  cultivated  land  in  the  county  is  worked 
by  tenants,  and  these  rent  mainly  under  the  share  system.  Under 
this  system  the  landowner  furnishes  the  land  and  all  the  fertilizers, 
and  the  renter  furnishes  the  stock  and  implements,  and  does  all  the 
work,  each  receiving  one-half  of  what  is  produced.  Many  of  the 
landowners  live  in  the  towns.  Perhaps  a  third  of  the  tenants  pay  a 
stipulated  rent,  generally  about  a  500-pound  bale  of  cotton  for  every 
10  acres,  though  the  amount  depends  on  the  quality  of  the  land.  On 
some  of  the  farms  the  owners  hire  help  and  till  their  own  land. 
Most  of  the  small  farms  and  some  of  the  larger  ones  are  operated 
directly  by  the  owners. 
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The  size  of  the  farms  varies  from  50  to  several  hundred  acres.  On 
the  southwest  corner  and  in  certain  sections  north  of  Lumberton  the 
size  ranges  from  100  to  300  acres,  while  in  other  sections  many 
smaller  farms  are  common,  especially  among  the  Croatans. 

Land  values  have  greatly  increased  in  Robeson  County  within  the 
last  few  years.  Much  of  the  best  improved  land  around  Red  Springs, 
Maxton,  Rowland,  and  Lumberton  is  held  at  from  $40  to  $100  an 
acre;  around  Fairmont  and  in  many  other  sections  from  $20  to  $35 
an  acre;  while  the  cut-over  land,  with  its  stumps  and  scattering 
growth,  will  sell  from  $8  to  $12  an  acre. 

The  soils  in  Robeson  County  are  heavily  fertilized.  Many  of  the 
renters  and  small  farmers  buy  a  complete  fertilizer,  either  2-8-2  •  or 
3-8-3,  while  some  of  the  largest  planters  buy  cotton-seed  meal,  acid 
phosphate,  and  kainit  and  do  their  own  mixing.  As  a  rule,  from 
400  to  800  pounds  per  acre  is  applied.  From  600  to  800  pounds  per 
acre  of  an  8-5-7  fertilizer  is  used  on  watermelons,  cantaloupes,  beans, 
peas,  Irish  potatoes,  and  other  truck  crops.  More  cowpeas  should  be 
grown  in  order  to  supply  humus  to  the  soil.  This  would  also  obviate 
the  necessity  of  buying  so  much  high-priced  nitrogenous  fertilizer  and 
would  save  thousands  of  dollars,  at  the  same  time  greatly  improving 
the  land.  More  machinery  could  be  used  advantageously.  A  sys- 
tematic rotation  of  crops  should  be  practiced  whenever  conditions 
warrant.  Peanuts  can  be  grown  profitably  in  the  rotation  as  a  money 
crop.  Deeper  plowing  and  a  better  preparation  of  the  land  would 
give  increased  yields.  Every  farmer  should  produce  sufficient  com 
and  hay  for 'feeding  stock,  and  more  hogs  should  be  raised.  Cowpea- 
vine  hay  is  an  excellent  feed  for  all  stock.  Robeson  County  offers 
great  opportunities,  and  the  present  tendency  is  toward  a  higher 
development  of  its  agricultural  interests. 

SOILS. 

Robeson  County  lies  within  the  Atlantic  Coastal  Plain  region. 
The  entire  area  is  covered  by  the  Columbia  formation,  but  in  a  few 
spots  in  the  southern  part  near  Rowland  this  formation  is  very  thin 
and  the  outcropping  of  the  Lafayette  formation  is  seen,  thus  giving 
rise  to  small  spots  of  Orangeburg  fine  sandy  loam  with  its  distinctly 
red  subsoil.  The  Columbia  formation  consists  of  sands,  sandy  loam, 
silts,  and  clays.  The  materials  were  brought  down  by  the  streams 
from  the  Piedmont  Plateau  and  deposited  in  the  sea  when  this  por- 
tion of  North  Carolina  was  covered  by  the  Atlantic  Ocean.  Wave 
action  has  played  an  important  part  in  sorting  and  redepositing  the 
different  grades  of  soil  material ;  thus  the  stream  currents  and  waves 
account  largely  for  the  occurrence  of  soils  of  different  texture  in  the 

o  Formulas  stated  In  this  order :  Nitrogen,  phosphoric  acid,  potash. 
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county.  In  the  southern  and  southeastern  parts  of  the  county  the 
soils  are  finer  m  texture  than  those  in  the  northern  and  western  parts. 

The  large  areas  of  swamp  are  composed  of  these  materials  which 
have  been  transported  and  deposited  by  the  streams  during  periods 
of  overflow.  Many  of  the  sand  areas  have  also  been  formed  by 
deposits  from  the  swift  currents  of  the  streams.  The  Sandhill  and 
perhaps  portions  of  the  sand  areas  have  been  thrown  up  by  wave  and 
wind  action.  Many  of  the  cypress  bays  and  other  depressions  and 
the  **  Desert "  were  small  lakes  which  were  cut  off  by  ridges  of  sand 
and  thus  separated  from  the  main  drainage  ways.  Erosion  has 
played  little  part,  except  on  the  rolling  areas  and  slopes  where  an 
appreciable  amount  of  the  finer  material  has  been  washed  out. 

In  the  southern  part  of  the  county  shell  marl  occurs  in  many  places 
at  from  4  to  8  feet  below  the  surface.  Some  of  it  has  been  used  as 
fertilizer  in  recent  years  along  "Wilkinson  Swamp  and  about  li  miles 
east  of  Ashpole.  Artesian  water  can  be  had  at  from  90  to  150  feet 
over  a  large  part  of  the  county,  especially  around  Fairmont,  Lumber- 
ton,  and  Fairbluff,  and  to  the  north  of  Lumberton. 

The  sedimentary  soils  in  Robeson  County  are  typical  of  the  soils 
of  the  Atlantic  and  Gulf  coastal  plains.  These  soils  have  been 
classed  into  two  distinct  series — thd  Norfolk  and  the  Portsmouth. 
The  Norfolk  series  comprises  the  light-colored  soils,  underlain  by  yel- 
low or  brown  sand,  sandy  clay,  or  loam.  By  reason  of  their  topo- 
graphic position  the  surface  drainage  is  fairly  good.  The  Portsmouth 
series  comprises  the  dark-colored  and  black  soils  which  are  underlain 
by  mottled  gray  sandy  clay  and  clay.  They  occupy  the  level  and  de- 
pressed areas  and  have  very  poor  natural  surface  drainage,  being  in 
many  places  in  a  semiswampy  condition.  The  Portsmouth  soils  are 
derived  from  the  same  kind  of  material  as  those  of  the  Norfolk  series. 
They  have  been  for  a  long  time  in  a  semiswampy  condition  which  has 
favored  the  accumulation  of  large  quantities  of  vegetable  matter, 
and  this  has  given  them  their  dark  color. 

Eleven  distinct  types  of  soil  were  mapped  in  the  county.  Among 
these  are  included  Sandhill  and  Swamp,  which  under  present  condi- 
tions are  nonagricultural  types.  The  following  table  gives  the  name 
and  extent  of  each  of  the  several  types  of  soil : 


Areas  of  different  soils. 


Soil. 


Norfolk  sandy  loam 

SWHllip 

Norfolk  fine  nody  loam 

Portsmouth  sandy  loam 

Norfolk  sand 

Norfiolk  very  fine  sandy  loam 
Portsmouth  fine  sandy  loam . 


Acres.     Per  cent. 


297,152 
108,800 
106,020 
02,080 
61,648 
26,880 
10,240 


43.8 
16.6 
15.6 
9.1 
7.6 
S.0 
1.5 


Soil 


Norfolk  fine  sand 

Portsmouth  loam 

Orangeburg  fine  sandy  loam 
Sandhill 

Total 


Acres.     Per  cent. 


9,280 

2,624 

1,536 

960 


677,120 


1.3 
.3 
.2 
.1 
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NOBTOLK   SANDY  LOAM. 

The  surface  soil  of  the  Norfolk  sandy  loam  consists  of  a  gray, 
yellowish-gray,  or  light-brown,  medium  to  coarse  sandy  loam.,  vary- 
ing in  depth  from  8  to  30  inches.  It  is  locally  spoken  of  as  "  gray 
land."  Around  Pembroke  and  in  the  vicinity  of  Bowmore  the  soil 
is  a  gray,  medium  to  coarse  sandy  loam,  about  8  to  12  inches  deep. 
In  a  few  of  the  low-lying  forested  areas  the  first  few  inches  is  dark 
gray  in  color,  due  to  the  accumulation  of  vegetable  matter,  while  on 
some  of  the  ridges  which  have  been  cultivated  for  a  long  time  the 
soil  is  light  colored.  A  considerable  portion  of  the  surface  soil  is 
light  brown  in  color.  Along  Lumber  River  and  in  the  southwest 
comer  of  the  county  and  near  many  of  the  swamps  and  streams  a 
rather  coarse  sandy  loam  is  foimd.  Between  the  gray  or  brown  sur- 
face soil  and  the  yellow,  sandy  clay  there  is  a  stratum  of  yellow  med- 
ium to  coarse,  sandy  loam.  This  soil  is  cultivated  with  ease  and  its 
position  allows  the  use  of  modem  machinery  for  practically  all  areas. 
Over  the  larger  and  more  uniform  areas  the  subsoil  is  a  yellow, 
sticky,  sandy  clay,  and  in  a  few  localities  it  is  a  yellow,  sticky,  sandy 
loam,  especially  sandy  near  the  areas  of  Norfolk  sand.  A  reddish- 
yellow  or  brown  sandy  clay  was  seen  in  a  few  places  near  the  streams. 
Near  the  river  and  other  large  streams  some  coarse  sand  and  fine 
gravel  are  mixed  with  the  sandy  clay. 

The  Norfolk  sandy  loam  is  the  most  important  and  most  extensive 
type  in  the  county,  covering  about  44  per  cent  of  the  area*  It  is  the 
principal  soil  in  the  northem,  central,  and  western  parts  of  the  county. 
It  is  typically  developed  around  Parkton,  Dundarrach,  Bowmore, 
Red  Springs,  Maxton,  Pembroke,  St.  Pauls,  north  and  west  of  Com- 
pany Mills,  along'the  Coast  Line  Railroad  from  Pembroke  north,  and 
along  the  Seaboard  line  from  Maxton  to  near  Lumberton.  A  large 
area  occurs  south  of  Lumberton,  in  Britt  Township,  and  a  large  body 
follows  Ashpole  Swamp. 

The  surface  features  of  the  type  vary  from  level  and  undulating  to 
rolling  areas.  The  largest,  flattest  areas  occur  in  the  vicinity  of 
Pembroke,  throughout  part  of  "  Scuffle  Town "  around  Bowmore, 
southeast  of  Rennert,  west  of  Dundarrach,  and  southeast  of  Maxton. 
The  main  interstream  areas  are  usually  flat  and  undulating,  with  a 
gradual  slope  toward  the  streams,  becoming  more  rolling  as  the 
swamps  and  streams  are  approached.  Open  ditches  have  been  cut 
and  are  in  general  use  over  these  flat  areas.  More  of  these  artificial 
drains  are  needed  to  drain  thoroughly  and  dry  out  the  soil  for  cultiva- 
tion. Most  of  the  undulating  and  all  the  rolling  areas  possess  good 
natural  surface  drainage.  All  of  this  type  could  be  artificially 
drained  and  brought  under  cultivation.  Much  of  the  land  now  tilled 
would  be  greatly  benefited  by  better  drainage. 
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The  Norfolk  sandy  loam  is  sedimentary  in  origin  and  is  derived 
from  the  weathering  of  the  sands  and  clays  of  the  Columbia  forma- 
tion. On  the  gently  rolling  areas  and  slopes  the  material  has  been 
subjected  to  considerable  washing  and  the  rain  waters  have  carried 
away  a  large  amomit  of  the  finer  material,  leaving  a  deep,  light  sandy 
loam,  while  on  the  more  level  areas  the  soil  contains  a  larger  pro- 
portion of  clay  and  is  slightly  more  compact.  The  forest  growth  at 
present  is  longleaf,  loblolly,  and  shortleaf  pine,  with  some  scattering 
dogwood,  hickory,  and  oak.  Very  little  of  the  merchantable  long- 
leaf  pine  now  remains. 

The  Norfolk  sandy  loam  is  the  best  general  farming  soil  in  the 
county.  It  is  well  adapted  to  the  production  of  cotton,  peanuts,  to- 
bacco, Irish  potatoes,  sweet  potatoes,  corn,  and  cowpeas.  The  truck 
crops,  such  as  watermelons,  cantaloupes,  beans,  English  peas,  toma- 
toes, sweet  com,  and  asparagus  do,  well  on  the  lighter  and  deeper 
phase  of  this  type.  It  is  a  good  soil  for  the  Scuppernong  and  other 
grapes,  peaches,  pears,  and  mulberries.  Cotton  yields  from  one-third 
bale  to  IJ  bales  to  the  acre,  the  average  yield  by  tenants  being  about 
one-half  bale.  The  largest  yields  are  secured  by  good  cultivation 
and  heavy  applications  of  fertilizer.  Corn  yields  from  10  to  40  bushels 
per  acre,  sweet  potatoes  from  50  to  200  bushels,  tobacco  from  700  to 
1,400  pounds,  and  oats  from  20  to  40  bushels.  Watermelons,  canta- 
loupes, Irish  potatoes,  English  peas,  beans,  tomatoes,  and  sweet  com 
are  grown  with  a  fair  degree  of  success  around  Maxton,  Lumber 
Bridge,  and  Parkton  for  early  shipment.  The  truck  crops  are  heavily 
fertilized,  and  also  the  tobacco  and  most  of  the  cotton.  For  water- 
melons 7-8-5  grades  are  used  and  for  sweet  potatoes  the  3-8-3,  the 
latter  being  used  also  for  tobacco  and  part  of  the  cotton. 

The  soil  needs  to  be  plowed  deeper  and  pulverized  more  thoroughly 
before  the  seed  is  planted.  It  holds  manures  fairly  well  and  can  be 
easily  maintained  in  a  state  of  high  productiveness.  By  plowing 
under  cowpeas  and  coarse  manures  and  adopting  a  systematic  rotation 
of  crops  this  soil  would  soon  produce  good  yields  without  much  com- 
mercial fertilizer.  A  little  lime  would  probably  prove  beneficial, 
especially  if  peanuts  were  grown. 

The  Norfolk  sandy  loam  brings  from  $20  to  $30  an  acre  in  remote 
sections  of  the  county,  while  near  Red  Springs,  Maxton,  and  Parkton 
it  sells  at  from  $30  to  $75  an  acre. 

NORFOLK  FINE  SANDY  LOAM. 

The  Norfolk  fine  sandy  loam  to  a  depth  of  about  6  inches  is  a  gray 
or  yellowish-gray  fine  sandy  loam,  grading  into  a  yellowish  fine 
sandy  loam  which  extends  to  a  depth  of  10  to  30  inches.  In  the 
forested  areas  the  first  few  inches  of  soil  is  dark  gray  in  color,  owing 
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to  the  accumulation  of  considerable  organic  matter.  The  average 
depth  of  the  fine  sandy  loam  surface  is  about  12  or  15  inches,  and 
the  yellow  stratum  is  always  encountered  before  the  sandy  clay  is 
reached.  In  a  few  localities  a  light  brown  fine  sandy  loam  is  seen. 
In  addition  to  the  typical  soil  there  are  two  noticeable  phases. 
Around  Rowland  where  this  type  joins  the  Norfolk  very  fine  sandy 
loam,  around  BarnesviUe,  and  to  the  south  of  Orrum,  the  soil  is 
slightly  heavier  in  texture  and  the  subsoil  is  nearer  the  surface  than 
the  average  of  the  type.  This  phase  is  considered  by  some  as  the 
best  part  of  the  type.  To  the  north  of  Orrum,  east  of  Fairmont,  and 
several  miles  northeast  of  Lumberton,  in  the  "  meadow  section,"  the 
soil  is  from  20  to  30  inches  deep,  being  a  light,  fine  sandy  loam,  and 
not  quite  so  productive  as  the  average  soil  of  this  type. 

The  subsoil  is  a  yellow,  sticky,  fine  sandy  clay  or  yellow,  sticky 
loam.  In  a  few  localities  a  yellowish-brown  or  reddish  sandy  clay  is 
encountered. 

The  Norfolk  fine  sandy  loam  is  developed  in  the  eastern  and  south- 
em  parts  of  the  coimty.  One  large  area  lies  to  the  east  and  northeast 
of  Lumberton,  extending  to  near  the  county  line  and  along  the  Sea- 
board Air  Line  Railroad.  The  largest  area,  which  is  of  very  irregu- 
lar outline,  lies  in  Britt,  Whitehouse,  Back  Swamp,  and  Sterling 
townships,  being  well  developed  along  the  Raleigh  and  Charleston 
Railroad,  around  Center  Church,  BarnesviUe,  Proctorville,  Fair- 
mont, and  Rowland. 

The  topography  of  the  Norfolk  fine  sandy  loam  varies  from  level 
to  rolling.  Near  the  streams  and  swamps  and  in  the  vicinity  of 
Fairmont  the  surface  is  undulating  to  gently  rolling.  Perhaps  the 
flattest  area  lies  about  3  miles  northeast  of  Lumberton.  Many  of  the 
interstream  areas  are  flat,  with  a  gentle  incline  to  the  streams.  The 
natural  surface  drainage  of  the  rolling  areas  is  good  and  the  soil  dries 
out  early  in  the  spring.  The  areas  have  to  be  artificially  drained, 
but  this  can  be  accomplished  quite  effectively  by  canals  and  open 
ditches  leading  into  the  natural  drainage  ways. 

This  soil  is  sedimentary  in  origin  and  is  composed  of  the  finer 
materials  of  the  Columbia  formation.  In  a  few  places  the  subsoil 
seems  to  be  slightly  modified  by  the  Lafayette  material,  as  a  red 
sandy  clay  is  found.  On  the  rolling  areas  the  soil  is  light  and  loose, 
while  on  the  flat  areas  it  is  heavier  and  the  subsoil  nearer  the  sur- 
face. However,  all  areas  of  this  soil  are  mellow  and  very  easily 
tilled. 

This  soil  type  was  once  forested  to  longleaf  pine,  but  most  of  the 
merchantable  timber  has  been  cut.  Considerable  loblolly  and  short- 
leaf  pine  were  seen,  and  a  few  scrub  oaks  have  come  up  where  the 
land  has  been  allowed  to  reforest  itself.    A  large  portion  of  this  type 
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is  as  yet  undeveloped  and  oflfers  opportunities  for  the  productipn  of 
both  general  and  special  crops. 

The  Norfolk  fine  sandy  loam  is  well  adapted  to  the  growing  of 
bright  tobacco,  peanuts,  cotton,  sweet  potatoes,  Irish  potatoes,  water- 
melons, cantaloupes,  grapes,  peaches,  berries,  and  all  kinds  of  truck 
crops.  The  tobacco  does  best  where  the  soil  is  from  12  to  20  inches 
deep,  while  cotton,  com,  and  oats  do  best  where  the  soil  has  a  depth 
of  8  to  12  inches.  Cotton  yields  from  one-third  to  1  bale  per  acre, 
com  from  8  to  30  bushels,  and  tobacco  from  600  to  1,200  pounds. 
Oats  do  fairly  well.  Irish  potatoes,  sweet  potatoes,  and  truck  crops 
do  well,  though  only  a  few  such  crops  are  grown.  Scuppernong 
grapes,  peaches,  and  mulberries  give  fair  returns. 

This  soil  on  account  of  its  position  and  mellow  texture  permits  the 
use  of  all  kinds  of  improved  machinery.  Commercial  fertilizer  is 
used  on  all  the  cultivated  crops.  The  tobacco,  perhaps,  receives  the 
heaviest  applications,  as  from  600  to  1,000  pounds  is  commonly  used 
to  the  acre.  This  soil  is  capable  of  great  improvement.  The  rotation 
of  crops,  plowing  under  cowpea  vines,  or  even  the  stubble,  or  crimson 
clover  would  add  the  needed  humus  to  the  soil  and  also  increase  its 
water-holding  capacity.  This  type  of  soil  sells  at  from  $10  to  $40 
an  acre. 

NOBFOLK  VEBT  FINE  BANDY  LOAM.   • 

The  surface  soil  of  this  type  in  the  cultivated  areas  is  a  gray  very 
fine  sandy  loam  to  a  depth  of  6  to  12  inches.  In  the  forested  areas 
and  in  a  few  depressions  the  surface  soil  is  dark  gray  in  color.  Below 
the  first  few  inches  a  yellow  very  fine  sandy  loam  is  encountered,  and 
this  extends  to  the  yellow  silty  loam  subsoil,  which  is  generally 
found  at  from  6  to  12  inches.  This  type  is  composed  largely  of  very 
fine  sand  and  silt,  with  relatively  small  amounts  of  clay  and  the 
various  other  grades  of  sand.  It  is  a  mellow,  friable,  and  easily 
tilled  soil,  and  one  upon  which  improved  machinery  can  readily  be 
used. 

The  subsoil  is  a  yellow  or  light-brown  silty  loam  or  loam  to  a  depth 
of  several  feet.  In  a  few  localities  the  subsoil  is  mottled  or  of  a 
reddish  color. 

This  type  is  confined  exclusively  to  the  southern  part  of  the  county. 
There  are  two  large  areas,  one  occurring  around  Raynham  and  Mc- 
Donald, and  the  other  in  the  vicinity  of  Rowland.  Smaller  bodies 
are  found  near  Marietta  and  Orrum  and  one  east  of  Bamesville. 
Most  of  this  type,  however,  is  developed  in  Thompson  Township. 

The  surface  of  the  Norfolk  very  fine  sandy  loam  varies  from  level 
to  undulating  an'd  very  gently  rolling  areas.  It  lies  well  for  general 
farming  purposes.  Some  of  the  gently  rolling  areas  possess  fairly 
good  surface  drainage,  while  the  level  areas  have  to  be  artificially 
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drained  to  bring  the  soil  into  condition  for  crops.  Open  ditches 
have  been  dug  throughout  areas  of  this  type,  and  much  of  it  needs 
better  drainage  in  order  to  secure  more  profitable  returns. 

This  type  owes  its  origin  to  the  deposition  of  the  finer  sediments 
which  were  brought  down  from  the  Piedmont  Plateau  and  deposited 
on  the  floor  of  the  sea.  Erosion  has  not  been  active  except  on  a  few 
of  the  knolls  and  gently  rolling  areas,  where  some  of  the  silt  and  clay 
or  most  of  the  surface  soil  has  been  washed  away,  leaving  the  yellow 
subsoil  exposed  in  a  few  places. 

The  native  forest  growth  was  longleaf  pine,  the  most  of  which  has 
been  cut,  only  a  few  patches  remaining  here  and  there.  Some  loblolly 
was  seen  and  in  a  few  depressions  gums  were  noticeable.  A  consider- 
able part  of  the  type  is  under  cultivation.  It  is  recognized  as  one  of 
the  very  best  soils  in  the  county  for  cotton,  corn,  and  oats.  It  holds 
manured  well  and  responds  readily  to  fertilizers.  CJotton  yields  from 
one-half  bale  to  2  bales  per  acre,  with  an  average  of  about  two- 
thirds  bale.  All  of  it  is  fertilized ;  as  high  as  1,000  pounds  of  fer- 
tilizer per  acre  is  applied  in  some  fields.  Com  yields  from  10  to  40 
bushels  per  acre,  and  oats  do  fairly  well.  On  some  of  the  highest 
places  some  tobacco  is  grown  with  fairly  good  success.  It  would  pro- 
duce peanuts  and  late  truck  crops.  When  plowed  shallow  the  soil 
has  a  tendency  to  bake.  It  should  be  plowed  deeper  and  more  thor- 
oughly pulverized  before  planting. 

The  Norfolk  very  fine  sandy  loam  is  a  highly  prizcv.  soil  and  sells 
at  from  $30  to  $60  an  acre,  some  of  it  near  Rowland  and  McDonald 
being  valued  at  $100  an  acre. 

The  following  table  gives  the  results  of  mechanical  analyses  of 
samples  of  this  type  of  soil : 

Mechanical  analyses  of  Norfolk  very  fine  sandy  loam. 


Number. 

Description. 

Fine 
gravel. 

Coarse 

sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

Silt. 

Clay. 

18823,18825 

Soil 

Pereent. 

ai 

.1 

Pereent. 
1.1 

.8 

Pereent. 
1.1 
.6 

Pereent. 
2a6 
14.8 

Pereent. 
3&4 
21.0 

Percent. 
27.6 

Percent. 
6.9 

18824,18826 

SubBoIl 

34.6 

NOBFOLK   SAND. 

The  Norfolk  sand  is  a  yellowish-gray,  gray,  or  light-brown, 
medium  to  coarse  sand,  having  an  average  depth  of  4  to  6  inches.  On 
some  of  the  knolls  and  in  a  few  fields  which  have  been  in  cultivation 
for  a  long  time  a  whitish  or  yellowish  sand  is  found,  and  in  some 
places  along  the  streams  a  brown  coarse  sand  is  seen.  In  many  de- 
pressions of  this  type  are  found  spots  of  Norfolk  sandy  loam.  The 
soil  is  loose  and  porous  and  very  easily  tilled.  ^  I 
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The  subsoil  is  a  yellow  medium  to  coarse  sand  to  a  depth  of  36 
inches  or  more  and  is  loose  and  incoherent.  Along  Shoeheel  swamp 
south  of  Maxton,  and  in  a  few  other  localities  it  is  a  reddish  sticky 
sand.  Along  the  margin  of  the  Norfolk  sandy  loam  the  yellow  sand 
often  grades  into  a  light  sandy  loam  at  and  below  30  inches.  A. 
little  gravel  is  present  in  both  soil  and  subsoil  in  some  areas  near  the 
streams. 

Most  of  the  Norfolk  sand  occurs  in  the  northern  part  of  the  county, 
though  small  bodies  and  strips  of  it  are  of  frequent  occurrence  along 
the  swamps  throughout  the  county.  The  largest  areas  are  found  east 
of  St.  Pauls,  along  Gallberry  swamp,  Rockfish  Creek,  Lumber  River, 
and  north  of  Floral  College.  There  were  many  spots  too  small  to 
be  shown  on  the  soil  map. 

The  Norfolk  sand  occupies  the  knolls,  ridges,  and  highest  eleva- 
tions in  the  county,  and  its  surface  for  the  most  part  is  gently  rolling 
to  rolling.  The  more  rolling  areas  are  found  along  Rockfish  Creek 
and  Lumber  River  in  the  northern  part,  and  along  the  swamp  area  in 
other  parts  of  the  county.  The  more  gently  rolling  areas  are  remote 
from  the  streams,  while  the  flat  areas  lie  along  Lumber  River,  in 
the  southern,  part  of  the  county.  The  open,  loose  texture  of  this 
soil  and  its  high  position  give  it  excellent  surface  drainage.  The 
rainwater  percolates  rapidly  through  both  soil  and  subsoil,  thus 
allowing  it  to  warm  up  early  in  the  spring  and  to  be  cultivated  inune- 
diately  after  a  rain. 

This  type  owes  its  origin  to  the  weathering  and  reworking  of 
the  coarser  materials  of  the  Columbia  formation.  Evidently  many 
of  the  areas  of  sand  have  been  modified  or  entirely  formed  by  stream 
action.  A  considerable  quantity  of  the  finer  particles  have  been 
washed  out,  leaving  the  coarse  and  medium  sand.  Some  of  the  areas 
along  Lumber  River  have  been  formed  by  the  action  of  that  stream 
during  times  of  overflow  and  swift  currents.  Some  of  the  dunelike 
areas  or  knolls  are  droughty  and  rather  unproductive. 

Much  of  this  soil  is  under  cultivation.  The  larger  portion,  how- 
ever, is  covered  by  a  growth  of  scrub  oak,  old-field  pine,  and  some 
longleaf  pine.  TTie  Norfolk  sand  is  too  light  for  general  farming 
purposes,  but  is  splendidly  suited  to  early  truck  crops,  melons,  Scup- 
pemong  grapes,  peaches,  mulberries,  and  pecans.  Peanuts  would 
be  a  fairly  profitable  crop  on  this  sand  if  a  liberal  application  of 
lime  were  used.  All  crops  mature  early.  Cotton  yields  from  one- 
fourth  to  one-half  bale  per  acre,  depending  upon  season  and  amount 
of  fertilizer  used.  Com  gives  fairly  good  yields  when  manured  or 
when  it  follows  cowpeas.  Cantaloupes,  watermelons,  beans,  Irish 
potatoes,  sweet  com,  and  asparagus  do  well.  Shallow  plowing  meets 
every  demand  on  this  loose,  open  soil.  Commercial  fertilizers  are 
used  in  the  growing  of  all  crops.    The  truck  crops  are  heavily  ferr 
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tilized.  The  soil  needs  more  humus,  and  this  should  be  supplied 
by  growing  cowpeas  or  adding  coarse  manures.  These  would  not 
only  supply  the  deficient  nitrogen  but  would  make  the  soil  loamy 
and  more  retentive  of  moisture. 

The  Norfolk  sand  ranges  in  value  from  $10  to  $30  an  acre,  depend- 
ing on  location. 

NORFOLK   FINE   SAND. 

The  surface  soil  of  the  Norfolk  fine  sand  is  a  yellowish-gray,  gray, 
or  light-brown  mellow  fine  sand  to  a  depth  of  6  inches.  In  a  few 
places  on  the  knolls  a  whitish  fine  sand  occurs,  such  areas  being  less 
productive  than  the  true  type,  while  in  a  few  areas  near  some  of  the 
streams  a  brown  sand  is  found.  The  subsoil  to  a  depth  of  36  inches 
is  a  yellowish  fine  sand,  loose  and  incoherent,  except  near  the  margin 
of  the  Norfolk  fine  sandy  loam,  where  it  grades  at  30  inches  into  a 
sticky,  fine  sandy  loam. 

This  type  occurs  in  many  areas  in  the  southeastern  part  of  the 
county,  being  associated  with  the  Norfolk  fine  sandy  loam.  Some 
of  the  most  prominent  areas  lie  on  the  east  side  of  Hod  Swamp,  to 
the  southeast  of  Lumberton,  in  the  vicinity  of  Smith's  mill,  near 
Princess  Anne,  and  south  of  Bamesville. 

The  Norfolk  fine  sand  occupies  the  gently  rolling  knolls,  ridges, 
and  undulating  areas,  being  more  rolling  near  the  streams.  It  bears 
the  same  relation  to  the  Norfolk  fine  sandy  loam  as  the  Norfolk 
sand  does  to  the  Norfolk  sandy  loam.  By  virtue  of  its  position  and 
open  texture  the  natural  surface  drainage  is  good.  It  is  a  warm, 
well-drained  soil,  and  one  upon  which  farming  operations  can  be 
carried  on  soon  after  a  rain. 

This  type  is  sedimentary  in  origin  and  represents  some  of  the 
coarser  material  sorted  out  by  wave  and  stream  action.  Some  areas 
near  the  streams  have  been  formed  by  the  action  of  swift  stream 
currents.  Only,  a  small  percentage  of  clay  and  silt  is  found  in  this 
soil.  The  soil  being  finer  in  texture  is  not  quite  s^  leachy  as  the 
Norfolk  sand. 

This  type  was  once  forested  to  longleaf  pine,  most  of  which  is  now 
covered  with  old-field  pine,  scrub  oaks,  and  sweet  gum  bushes. 

The  Norfolk  fine  sand,  like  the  Norfolk  sand,  is  too  light  for 
profitable  general  farming.  It  is,  however,  especially  suited  to  early 
truck  crops,  peaches,  berries,  mulberries,  melons,  asparagus,  and 
Scuppemong  grapes.  It  would  also  produce  peanuts  with  better 
results  than  it  does  the  staple  crops  now  grown.  Cotton  yields  from 
one- fourth  to  one-half  bale  per  acre,  corn  5  to  20  bushels,  and  tobacco 
from  500  to  800  pounds.  Oats  give  light  yields.  All  crops  are  fer- 
tilized, the  cotton  and  tobacco  receiving  the  heaviest  applications. 
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This  soil  is  quite  deficient  in  humus,  and  crop  rotation,  including 
cowpeas,  should  be  practiced.  The  cowpea  vines  if  turned  under  ^ 
would  supply  the  needed  humus  and  greatly  improve  the  soil.  After 
turning  under  cowpea  vines  and  coarse  manures  a  little  lime  would 
further  increase  the  yields.  This  soil  could  be  brought  to  a  fairly 
good  state  of  productiveness,  as  has  a  similar  soil  around  Norfolk,  Va. 
Liand  of  this  type  sells  at  from  $10  to  $25  an  acre. 

P0BT8M0UTH    SANDT  LOAM. 

The  soil  of  the  Portsmouth  sandy  loam  to  a  depth  of  C  to  15  inches 
is  a  dark-gray  or  black,  mediimi  to  coarse  sandy  loam.  The  gray 
phase  is  usually  under  cultivation,  while  the  heavy  black  phase,  locally 
known  as  black  land,  occurs  in  the  forested  and  poorly  drained  areas. 
In  a  few  areas  spots  of  loam  and  fine  sandy  loam  were  encountered, 
thus  giving  a  considerable  variety  in  texture. 

The  subsoil  is  a  light-gray,  sticky  sandy  clay  mottled  with  brown 
and  sometimes  red  or  yellow.  Just  south  of  Lumberton  a  yellowish 
mottled  clay  is  found.  In  a  few  localities  a  white  sand  or  gray 
sandy  loam  containing  coarse  sand  and  gravel  is  encountered  at  from 
20  to  30  inches.  Much  of  the  subsoil  holds  water  well  and  acts  like 
an  impervious  clay. 

The  Portsmouth  sandy  loam  is  scattered  throughout  the  county, 
being  closely  associated  with  the  Norfolk  sandy  loam  and  Norfolk 
sand  and  having  its  greatest  development  in  the  northern  and  central 
parts.  Some  of  the  largest  areas  are  to  the  east  of  Beulah  Church, 
south  of  Lumberton,  southeast  of  Maxton,  and  along  the  Virginia 
and  Carolina  Southern  Railroad.  A  large  area  lies  about  2  miles 
east  of  Gaddysville.  Spots  and  strips  too  small  to  be  shown  on  the 
soil  map  were  seen  in  many  places  in  the  Norfolk  sandy  loam. 

The  soil  occupies  level  and  slightly  depressed  areas,  formerly 
known  as  cypress  bays  and  ponds,  which  are  usually  elliptical  or 
round  in  shape.  It  is  commonly  bordered  on  the  east  by  a  ridge  of 
Norfolk  sand.  There  is  very  little  natural  surface  drainage,  and  all 
the  cultivated  areas  have  been  drained  by  open  ditches.  Many  of 
the  wet,  semiswampy  areas  could  be  drained  by  digging  deep  ditches 
to  some  of  the  natural  drainage  outlets.  Some  of  the  type  along 
Lumber  River,  being  only  a  few  feet  above  the  water  table,  would 
be  diflScult  to  drain  until  the  water  table  of  that  stream  is  lowered. 

The  Portsmouth  sandy  loam  is  composed  of  the  coarser  material 
of  the  Columbia  formation,  which  has  been  modified  by  the  wash  of 
fine  material  and  the  accumulation  of  large  amounts  of  organic  mat- 
ter. The  wet  and  swampy  condition  for  a  long  time  favored  the 
growth  and  decay  of  vegetation.  Some  areas  along  the  river  have 
been  considerably  modified  by  stream  action. 
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Most  of  the  forest  growth  on  this  type  has  been  cypress,  gum,  and 
pond  pine,  with  an  undergrowth  in  many  places  of  water-loving 
shrubbery,  consisting  of  gallberry,  huckleberry,  etc.  Loblolly  and 
shortleaf  pine  grow  on  some  of  the  better  drained  areas.  This  soil, 
when  good  drainage  has  been  established,  is  well  suited  to  com,  oats, 
cotton,  cabbage,  onions,  strawberries,  and  garden  vegetables.  It 
ranks  as  one  of  the  best  corn  soils  in  the  county.  All  crops  do  best 
on  this  soil  during  a  warm,  dry  spring.  Com  yields  from  15  to  30 
bushels  per  acre,  and  sometimes  as  high  as  50  bushels;  oats  about  30 
to  40  bushels ;  and  cotton  from  one-third  to  one  bale.  Crab  grass  makes 
good  hay,  and  cowpeas  do  well.  The  soil  is  fairly  easily  tilled,  and 
machinery  can  be  used  to  good  advantage. 

The  Portsmouth  sandy  loam  requires  in  many  instances  a  less 
amount  of  nitrogen  than  the  Norfolk  types,  but  it  needs  considerable 
potash  and  phosphoric  acid.  Liming  pays  well  and  the  effects  are 
quite  lasting.  Much  of  this  land  is  as  yet  undeveloped,  and  is  low 
priced,  while  the  drained  and  cultivated  areas  sell  at  from  $20  to  $50 
an  acre. 

FOBTSMOUTH   FINE  SANDY  LOAM. 

The  surface  soil  of  this  type  consists  of  a  dark-gray  to  black  fine 
sandy  loam  from  6  to  15  inches  deep.  The  cultivated  areas  consist 
of  a  dark-gray  soil,  while  the  forested  areas  have  a  black  surface 
soil.  Occasionally  in  some  of  the  bays  a  black  mucky  soil  a  fev 
inches  in  depth  is  seen.  Spots  of  silt  loam  and  loam  too  small  "-.j 
be  mapped  are  numerous  in  this  type. 

The  subsoil  is  a  gray,  mottled  with  brown  or  sometimes  red,  sticky 
fine  sandy  clay  extending  to  a  depth  of  36  inches  or  more.  In  some 
places  a  sandy  loam  or  sand  is  encountered  at  30  inches,  while  in 
others  a  silty  loam  or  clay  is  found.  Iron  crust  forming  a  hardpan 
is  sometimes  present  in  the  subsoil. 

The  Portsmouth  fine  sandy  loam  occurs  in  the  eastern  and  southern 
parts  of  the  county.  The  largest  areas  lie  to  the  north  and  north- 
east of  Lumberton,  north  of  Bellamy,  and  in  Britt  Township  north 
of  Proctorville.  Many  small  spots  are  present  throughout  the  Nor- 
folk fine  sandy  loam  areas.  This  type  occupies  level,  flat  areas, 
depressions,  and  bays,  and  is  usually  lower  than  the  surrounding 
soils.  A  considerable  part  of  it  in  the  bays  is  in  a  semiswampy 
condition,  with  the  water  table  near  the  surface,  and  some  of  it  is 
covered  with  water  during  the  winter  season.  The  type  has  no  nat- 
ural surface  drainage,  and  the  areas  which  are  cultivated  have  been 
drained  by  open  ditches.  Much  of  this  soil  can  not  be  drained 
easily  except  by  cutting  very  deep  ditches  from  the  bays  to  some  of 
the  natural  drainage  outlets,  and  if  this  were  done  some  valuable 
land  could  be  brought  under  cultivation. 
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This  soil  represents  some  of  the  finer  sediments  of  the  Columbia 
formation,  to  which  have  been  added  large  amounts  of  organic  and 
fine  material  from  surrounding  soils. 

Some  of  the  higher  and  better  drained  areas  are  forested  to  lob- 
lolly pine,  while  on  the  poorly  drained  and  swampy  areas  the  typical 
swamp  forest  of  gum  and  cypress  is  found.  To  the  east  of  Lumber- 
ton  the  pond  pine,  with  a  dense  undergrowth  of  gallberry,  myrtle, 
and  huckleberry,  constitutes  the  growth  on  several  areas. 

Only  a  few  small  areas  are  cultivated,  and  the  principal  crops  are 
com,  cotton,  and  oats.  Fairly  good  yields  are  secured.  Strawber- 
ries, onions,  cabbage,  and  the  staple  crops  will  do  well  where  the  soil 
is  well  drained.  Perhaps  lime  would  benefit  some  areas.  Practically 
all  of  the  type  is  forested  or  has  been  cut  over,  leaving  a  few  small 
trees  and  a  thick  imdergrowth. 


POBTSMOT7TH  LOAM. 

The  soil  of  this  type  is  a  mellow  silty  loam  to  a  depth  of  about 
6  inches,  varying  in  color  from  a  dark-gray  in  the  cleared  and  culti- 
vated areas  to  a  black  in  some  of  the  forested  areas.  The  subsoil  is 
a  gray,  mottled  with  brown  or  red,  silty  clay  or  clay. 

The  Portsmouth  loam  is  of  small  extent  in  the  county,  occurring, 
as  it  does,  in  small  spots  and  as  depressions  in  the  Norfolk  very  fine 
sandy  loam  around  Eaynham,  McDonald,  and  Rowland.  It  has  a 
very  flat  and  level  surface  and  only  in  a  few  places  has  it  been  suffi- 
ciently drained  to  be  cultivated.  Part  of  the  type  is  in  a  wet  and 
swampy  condition  and  even  the  cultivated  areas  need  better  drainage. 

This  soil  was  deposited  in  quiet  water,  and  hence  it  contains  only 
a  small  amount  of  the  medium  and  coarse  grades  of  sand,  the  larger 
percentage  of  it  being  fine  and  very  fine  sand,  silt,  and  clay.  The 
type  has  been  covered  with  vegetation  most  of  the  time,  and  consid- 
erable organic  matter  has  accumulated  in  the  soil.  Gum,  a  little 
cypress,  and  some  shortleaf  pine  constitute  the  forest  growth. 

When  better  drainage  is  established  com,  cotton,  and  oats  will  do 
well  on  this  soil.  The  crops  now  grown  are  com  and  oats,  witii  only 
ordinary  yields.  It  is  a  strong  soil  and  would  have  about  the  same 
value  as  the  surrounding  types  if  it  were  well  drained. 

The  results  of  mechanical  analysis  of  this  soil  are  given  in  the  fol- 
lowing table: 

Mechanicaf  analysis  of  Portsmouth  loam. 


Number. 

Descriptioo. 

Fine 
graveL 

Coane 
sand. 

Mediam 
sand. 

Fine 
sand. 

Very  fine 
sand. 

Silt. 

Clay. 

WO 

Sou 

Percent. 
a2 

Percent. 
1.6 

Percent. 
1.3 

Percent. 
Id.  6 

Percent. 
10.0 

Percent. 
87.6 

Percent. 
20.4 
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ORANOEBURO   FINE  SANDY  LOAM. 

The  surface  soil  of  the  Orangeburg  fine  sandy  loam  is  a  gray  or 
brown  fine  sandy  loam  to  a  depth  of  6  to  15  inches.  In  a  few  places 
the  sandy  surface  covering  has  partly  eroded  off,  leaving  a  red  loam 
exposed.  The  subsoil  is  a  bright-red  heavy  sandy  clay  or  silty  loam, 
being  somewhat  heavier  in  texture  than  the  subsoil  of  the  Norfolk 
fine  sandy  loam. 

There  are  only  a  few  small  bodies  of  Orangeburg  fine  sandy  loam 
in  the  county.  These  lie  near  the  South  Carolina  line,  within  a  short 
distance  of  Rowland,  the  largest  one  being  just  south  of  Echo.  The 
type  occupies  slight  ridges  and  knolls.  It  is  well  drained  and  ditch- 
ing is  seldom  necessary. 

The  Orangeburg  fine  sandy  loam  is  derived  from  the  weathering 
of  the  sands  and  clays  of  the  Lafayette  formation.  The  surface  soil 
has  been  changed  to  some  extent  by  erosion,  as  the  rain  waters  have 
washed  away  part  of  the  clay  and  silt,  leaving  a  mellow  fine  sandy 
loam.  This  soil  was  forested  to  longleaf  yellow  pine.  Now  prac- 
tically all  of  it  is  cleared  and  cultivated.  It  is  well  suited  to  the  pro- 
duction of  cotton,  tobacco,  corn,  and  truck  crops.  Cotton  yields  from 
one-half  to  1  bale  per  acre  with  liberal  fertilization,  com  from  20  to 
30  bushels,  while  garden  vegetables  and  fruits  do  well.  The  land 
has  about  the  same  money  value  as  the  Norfolk  very  fine  sandy  loam. 

SWAMP. 

The  soil  in  the  areas  mapped  Swamp  vary  in  texture  from  a  heavy 
loam  to  a  coarse  sand,  and  no  textural  or  type  classification  could  be 
made  on  account  of  the  wet  conditions.  If  drained  much  of  the  soil 
could  be  classed  with  types  of  the  Portsmouth  series.  A  considerable 
part  of  the  Swamp  areas  consist  of  a  black  mucky  loam  to  a  depth 
of  several  feet,  and  many  of  such  areas  occur  along  Big  Swamp,  Raft 
Swamp,  and  some  of  the  other  large  swamps.  In  a  few  places  muck 
to  a  depth  of  several  feet  was  encountered,  this  being  best  developed 
in  Big  Raft  Swamp.  In  many  places  were  found  areas  of  sand  with 
black  surface  soil  containing  quite  a  large  amount  of  organic  matter, 
underlain  by  a  white  or  yellow  coarse  sand.  A  few  islands  or  sand 
dunes  are  scattered  throughout  the  Swamp  in  the  southern  end  of 
the  county,  and  spots  and  areas  of  sandy  loam  were  frequently  seen. 
In  the  area  southeast  of  Rennert,  known  as  the  "  Desert,"  the  surface 
soil  is  a  black  mucky  sand  from  1  to  12  inches  deep,  underlain  by  a 
white  sand  or  in  some  places  by  sandy  clay. 

Areas  and  strips  of  Swamp  occur  throughout  the  county.  The 
largest  areas,  however,  lie  along  the  Big  Swamp,  on  the  east  side  of 
the  county,  along  Lumber  River  in  the  southern  part,  and  at  the 
confluence  of  these  streams,  and  also  between  Ashpole  Swamp  and 
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the  river  on  the  South  Carolina  line.  Other  long  strips  and  areas, 
varying  from  one-eighth  to  three-fourths  mile  in  width,  extend 
nearly  across  the  county.  The  most  prominent  of  these  lie  along 
Shoeheel,  Ashpole,  Hog,  Back,  Bear,  Indian,  Gum,  Richland,  Little 
Raft,  Big  Raft,  Gallberry,  and  Ten  Mile  Swamps,  Big  Marsh  and 
Little  Marsh,  and  along  Lumber  River  throughout  its  course.  One 
body  lies  just  north  of  Rex,  and  the  desert  area  is  immediately  south- 
east of  Rennert.  Many  very  narrow  strips  occur  along  the  smaller 
streams  and  in  depressions.  Most  of  the  Swamp  is  of  alluvial 
origin,  being  composed  of  materials  which  have  been  washed  down 
and  deposited  by  streams.  The  finer  materials  were  deposited  in 
quiet  water,  while  the  coarser  sediments  and  the  sand  were  formed 
by  swift  currents.  The  muck  owes  its  origin  to  the  decay  and  ac- 
cumulation of  vegetable  matter. 

Practically  all  the  Swamp  has  a  dense  forest  growth  of  cypress, 
gum,  pines,  some  poplar,  ash,  and  maple,  with  a  thick  undergrowth 
of  gallberry,  bay,  reeds,  huckleberry,  and  other  water-loving  shrubs. 
A  few  junipers  were  seen  in  one  or  two  places  north  of  Red  Springs. 
In  several  localities,  especially  in  the  Big  Swamp,  a  large  proportion 
of  the  cypress  has  been  cut.  An  immense  quantity  of  valuable  tim- 
ber stands  in  these  swamps. 

Portions  of  the  Swamp  areas  are  covered  with  water  the  entire 
year,  while  other  portions  are  covered  during  the  winter  and  spring 
and  at  times  of  heavy  rainfall.  The  water  table  is  practically  at 
the  surface  of  those  areas  not  submerged.  The  water  in  many  of 
the  swamps  spreads  out  into  several  streams  and  seems  to  have  no 
definite  channel.  A  large  canal  was  cut  in  the  Big  Swamp  several 
years  ago  by  the  lumber  company  at  Boardman  and  this  has  aided 
in  a  great  measure  to  divert  the  water  to  one  channel.  If  the  main 
channels^were  cleaned  out  and  straightened  the  water  table  of  these 
swamps  would  be  lowered  and  some  of  the  areas  would  be  suffi- 
ciently drained  for  the  growing  of  crops. 

In  the  Big  Swamp  a  small  body  of  the  black  mucky  loam  has  been 
drained,  cleared,  and  cultivated.  It  was  planted  to  corn  and  the 
yield  was  about  50  bushels  per  acre.  Some  of  the  most  fertile  soil 
in  Robeson  County  is  to  be  found  in  the  Swamp  areas.  The  black 
loam  areas  are  well  suited  to  com,  oats,  and  rice,  while  the  more 
mucky  areas  would  produce  onions,  cabbage,  and  celery  in  great 
quantities.  Generally  speaking,  a  large  part  of  the  Swamp  soil,  if 
properly  drained,  cleared,  and  devoted  to  the  crops  to  which  it  is 
adapted,  would  prove  valuable  farming  land. 

SANDHILIi. 

The  type  mapped  as  Sandhill  consists  for  the  first  few  inches  of  a 
white  or  light-gray,  coarse  to  medium  sand,  and  continues  as  a  white 
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sand  or  grades  into  a  slightly  yellow  coarse  sand  having  a  depth  of 
5  to  10  feet.  It  is  loose,  porous,  and  incoherent,  containing  only  a  lit- 
tle vegetable  matter  and  a  very  small  percentage  of  clay.  The  white 
surface  in  a  few  places  has  the  appearance  of  drifted  snow. 

Only  a  few  spots  of  Sandhill  occur  in  the  county,  the  largest  of 
these  being  at  the  southeast  end  of  the  Desert,  and  the  others  along 
Lumber  River  and  in  the  Norfolk  sand  areas.  These  knolls  and 
ridges  are  a  few  feet  higher  than  the  surrounding  soil.  On  account 
of  the  coarse  texture,  small  clay  content,  and  very  droughty  condition, 
the  Sandhill  has  at  present  no  agricultural  value.  The  material  rep- 
resents an  old  shore  line  to  the  Desert  lake  and  it  has  been  formed 
along  the  river  by  stream  and  wind  action. 

The  native  growth  consists  of  scrub  oaks,  with  here  and  there  a 
longleaf  pine,  and  bunches  of  wire  grass. 

DRAINAGE. 

There  is  no  one  thing  that  would  benefit  the  farmers  and  land- 
owners of  Robeson  County  as  much  as  complete  drainage  of  the  soils 
and  particularly  the  Swamp  areas.  Some  of  the  most  fertile  soils  in 
the  county  which  are  adapted  to  com,  oats,  rice,  cabbage,  onions, 
celery,  and  other  crops  remain  uncultivated  on  account  of  insufficient 
drainage. 

Practically  all  the  level  and  flat  areas  of  each  soil  type,  except  the 
sands,  have  to  be  artificially  drained  by  open  ditches  of  varying 
width  and  depth  which  eventually  lead  into  the  natural  drainage 
channels.  The  open  ditches  are  essential  in  order  to  take  the  surface 
water  from  the  land.  Many  of  the  depressions  and  bays  have  been 
partially  drained  by  ditches,  but  there  are  many  more  such  places 
which  it  would  be  rather  expensive  to  drain  as  the  ditches  would  have 
to  extend  a  long  distance  and  be  cut  deep.  A  great  deal  of  the  good 
land  now  under  cultivation  would  be  greatly  improved  and  would 
enhance  in  value  if  it  were  better  drained. 

In  order  to  drain  the  Swamp  areas  it  will  be  necessary  to  clean  out, 
deepen,  and  straighten  the  channels  so  that  all  the  water  in  one 
swamp  can  flow  into  one  channel  and  then  out  into  other  channels 
until  the  main  outlet  to  the  ocean  is  reached.  Not  until  the  Swamp 
areas  are  drained  or  the  water  table  lowered  can  many  bays  be  suc- 
cessfully drained.  In  many  places  the  channels,  especially  that  of 
Lumber  River,  could  be  cut  across  bends,  thus  shortening  the  distance. 
The  larger  streams  will  have  to  be  opened  up  before  the  smaller  ones 
can  be  successfully  managed. 

When  the  swamps  are  drained  the  upland  areas  will  also  be  better 
drained.  By  better  drainage  large  areas  of  good  land  can  be  re- 
claimed and  the  healthfulness  of  the  region  improved. 
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SUMMARY. 

Robeson  County  is  situated  in  the  southern  part  of  the  State  along 
the  South  Carolina  line.  It  is  the  largest  county  in  the  State  and  con- 
tains about  1,058  square  miles,  or  677,120  acres.  The  county  is  favored 
with  ample  transportation  facilities.  It  is  traversed  by  the  main  line 
of  the  Atlantic  Coast  Line  Railroad  and  two  of  its  branches,  also  by 
the  Wilmington  and  Charlotte  branch  of  the  Seaboard  Air  Line,  the 
Raleigh  and  Charleston,  the  Aberdeen  and  Rockfish,  and  the  Virginia 
and  Carolina  Southern  railroads.  Fairly  good  dirt  roads  are  found 
throughout  the  county. 

There  are  good  loeal  markets  for  cotton  and  tobacco.  Storage  ware- 
houses for  cotton  have  been  built  in  the  most  important  towns,  while 
tobacco  warehouses  are  operated  at  Lumberton  and  Fairmont,  more 
than  two  million  pounds  of  tobacco  being  annually  sold  at  these  two 
places.  Most  of  the  melons  and  truck  crops  are  shipped  to  northern 
markets.  Lumberton,  the  county  seat,  is  the  largest  town,  while  Max- 
ton,  Red  Springs,  Rowland,  and  Fairmont  are  also  important  towns. 

The  population  of  the  county  is  now  about  45,000,  and  consists  of 
whites,  Croatans,  and  negroes.  Each  race  has  separate  schools  and 
churches. 

The  climate  is  mild,  and  the  rainfall  is  ample  and  fairly  well  dis- 
tributed through  the  year.  No  severe  droughts  occur.  The  sum- 
mers are  usually  long  and  hot,  while  the  winters  are  not  very  cold. 
There  is  a  long  growing  season  between  the  last  killing  frost  in  the 
spring  and  the  first  one  in  the  fall.  The  climate  is  suitable  for 
diversified  farming. 

Robeson  County  ranks  first  in  the  State  in  the  production  of  cot- 
ton, producing  in  1907  more  than  47,000  bales.  Bright  tobacco  is 
also  an  important  money  crop.  Large  quantities  of  com  are  pro- 
duced. Watermelons,  cantaloupes,  sweet  potatoes,  and  truck  crops 
are  grown  in  considerable  quantities.  Large  amounts  of  commercial 
fertilizers  are  used,  especially  in  the  growing  of  the  tobacco,  cotton, 
and  truck  crops. 

The  farmers  throughout  the  county  have  been  prospering  for  the 
last  few  years.  Neatly  painted  frame  dwellings  and  other  improve- 
ments are  noticeable  on  the  farms.  Considerable  improved  machinery 
is  being  used.  The  surface  of  the  county,  together  with  the  character 
of  the  soils,  permits  the  use  of  all  kinds  of  farm  machinery.  Tenant 
farming  under  its  several  phases  is  extensively  practiced  in  many 
sections  of  the  country.  The  laborers  consist  chiefly  of  Croatans  and 
negroes.  They  usually  receive  about  $15  a  month,  with  board  and 
house  to  live  in,  while  $1  a  day  is  usually  paid  when  hired  for  a  short 
time.  There  are  large  undeveloped  areas  of  good  farming  land 
throughout  the  county,  which  could  easily  be  brought  under  cultiva- 
tion.   Land  values  have  increased  in  recent  years.  ^  I 
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The  characteristic  surface  features  of  Robeson  County  vary  from 
broad  level  and  undulating  to  rolling  areas,  having  a  gradual  slope 
from  the  northwest  to  the  southeast  The  natural  drainage  of  the 
more  rolling  part  is  good,  while  in  the  level  and  slightly  depressed 
areas  the  drainage  is  assisted  by  open  ditches.  The  county  is  well 
watered  by  Lumber  River  and  its  numerous  tributaries. 

The  soils  of  Robeson  County  are  derived  from  the  Columbia  forma- 
tion of  sand  and  clays.  The  weathering  of  these  sands  and  clays  has 
given  rise  to  two  distinct  and  important  soil  series,  viz,  the  Norfolk 
and  the  Portsmouth. 

The  Norfolk  series  represents  the  lighter  colored,  better  drained 
soils  commonly  spoken  of  as  "gray  land,"  while  the  Portsmouth 
series  are  darker  in  color,  contain  more  organic  matter,  and  are  natu- 
rally deficient  in  drainage.  The  Norfolk  soils  cover  by  far  the  greater 
part  of  the  county. 

The  Norfolk  sandy  loam  is  the  most  extensive  type,  being  well 
developed  throughout  the  northern,  central,  and  western  parts  of  the 
county.  It  is  a  general  purpose  soil  and  is  easily  tilled.  It  is  well 
suited  to  bright  tobacco,  cotton,  corn,  and  the  lighter  phases  to  melons, 
cantaloupes,  Scuppernong  grapes,  and  early  truck  crops.  Peanuts 
would  do  well  on  this  soil. 

The  Norfolk  fine  sandy  loam  occurs  mainly  in  the  eastern  and 
southern  parts  of  the  county.  Part  of  it  is  adapted  to  tobacco  and 
cotton,  and  the  deeper  phase  of  it  to  early  truck  crops  and  grapes. 

The  Norfolk  very  fine  sandy  loam  is  a  smooth  soil,  and  easily  tilled 
when  well  plowed  and  pulverized  in  the  spring.  It  occurs  around 
Rowland,  McDonald,  and  Raynham. 

The  Norfolk  sand  and  Norfolk  fine  sand  are  loose,  porous,  and  well- 
drained  soils  and  can  be  cultivated  immediately  after  a  rain.  They 
are  suited  to  grapes,  melons,  early  truck  crops,  and  light  farming. 

The  Portsmouth  sandy  loam,  Portsmouth  fine  sandy  loam,  and 
Portsmouth  loam  are  productive  soils.  They  are  adapted  to  com, 
oats,  cabbage,  and  onions.  The  natural  surface  drainage  is  insuffi- 
cient, and  open  ditches  are  necessary  in  the  cultivated  areas.  Cotton 
does  fairly  well  on  the  better  drained  areas. 

The  Orangeburg  fine  sandy  loam  is  a  productive  soil  and  is  easily 
tilled.     It  is  suited  to  tobacco,  cotton,  and  general  farming. 

The  areas  of  Swamp  when  well  drained,  cleared,  and  brought  under 
cultivation  will  produce  large  yields  of  corn,  oats,  onions,  and  cabbage. 

The  Sandhill  is  so  loose,  coarse,  open,  and  droughty  that  it  is  prac- 
tically worthless  for  agricultural  purposes. 

The  county  possesses  great  possibilities  in  its  soils,  and  large  areas 
of  good  land  yet  remain  undeveloped.  Much  valuable  timber  is 
found  in  the  Swamp  areas,  while  considerable  merchantable  timber 
remains  upon  the  uplands. 
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By  W.  BDWARD  HBARN,  of  the  U.  S.  Department  of  Asnculture,  and  PRANK  P. 
DRANK,  of  the  North  Carolina  Department  of  Asriculture. 

DESCRIPTION   OF  THE   AREA. 

Caswell  County  lies  in  the  northern  part  of  the  State  of  North 
Carolina  and  about  midway  from  the  coast  to  the  western  boundary 
of  the  State.  It  is  bounded  on  the  north  by  the  Virginia  state  line ; 
on  the  east  by  Person  County ;  on  the  south  by  Alamance  and  a  small 
portion  of  Orange  counties ;  and  on  the  west  by  Rockingham  County. 
The  county  is  nearly  a  square,  having  a  width  of  about  20  miles  north 
and  south  and  about  the  same  east  and  west.     It  contains  256,000 


Fig.   7. — Sketch  map  showing  location  of  the  Caswell  County  area,  North  Carolina. 

acres,  or  400  square  miles.     Yanceyville,  the  county  seat,  is  located 
very  near  the  center  of  the  county. 

The  general  slope  cff  all  the  county  is  to  the  northeast  and  north, 
except  a  small  section  in  the  extreme  southwest  corner,  which  is  to 
the  south.  The  highest  elevations  are  found  on  the  western  side  of 
the  county,  around  Ashland  and  Quick,  and  along  the  southern 
boundary  around  Jericho,  Baynes,  Corbetts,  Prospect  Hill,  and 
Ridgeville,  while  the  lowest  elevations  occur  along  Dan  River,  in  the 
north  end  of  the  county.  r^  i 
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The  topography  consists  of  a  high  upland  plateau,  which  has  been 
badly  dissected  and  eroded  in  many  places,  thus  presenting  undu- 
lating, rolling,  and  hilly  surface  features  throughout.  Some  of  the 
more  level  and  undulating  areas  occur  around  Jericho,  Baynes,  Frogs- 
boro,  Semora,  Cherry  Grove,  and  Cobbs  Shop.  There  are  many 
large,  gently  rolling,  and  rolling  interstream  areas  running  in  a  south- 
west and  northeast  direction  across  the  county,  which  are  admirably 
suited  for  farming  purposes,  but  which  become  rolling  and  hilly  as 
the  streams  are  approached.  The  roughest  areas  follow  the  streams, 
and  perhaps  the  most  rolling  and  broken  bodies  of  land  are  developed 
along  Country  Line  Creek. 

Practically  all  the  streams  have  cut  deep,  narrow  valleys,  and  bor- 
dering these  in  many  places  are  steep  hillsides,  which  have  become 
badly  eroded  and  gullied.  Most  of  the  streams  are  swift  flowing, 
and  on  account  of  the  surrounding  rolling  country  the  rainfall  rushes 
rapidly  into  them  and  they  become  swollen  soon  after  a  heavy  rain. 
Some  water  power  is  developed  along  the  creeks  and  is  used  in  grind- 
ing com  and  wheat.  Considerably  more  power  could  be  used  on  these 
creeks,  and  a  large  amount  could  be  developed  on  the  Dan  River,  near 
Milton. 

Caswell  County,  on  account  of  its  rolling  topography,  possesses 
excellent  natural  surface  drainage.  The  Dan  River  enters  the  county 
on  the  north  and  swings  around  on  the  northern  end,  leaving  the 
county  at  Milton.  Hogan,  Moon,  Rattlesnake,  Country  Line,  and 
Hyco  creeks  flow  across  the  county  in  a  northeasterly  direction,  and 
all  empty  into  the  Dan  River,  except  Hyco  Creek,  which  flows  out 
of  the  county  just  south  of  Semora.  Stony  and  Toms  creeks  in  the 
southwest  corner  flow  toward  the  south.  The  river  and  these  tribu- 
tary streams  and  their  numerous  branches  water  the  county  well  and 
furnish  the  best  of  drainage. 

The  area  now  included  in  Caswell  County  was  once  Orange  County. 
Caswell  and  Person  counties  were  formerly  one  county,  and  Caswell 
was  finally  cut  off  from  this  area  in  1777.  Prior  to  the  civil  war 
Caswell  County  was  one  of  the  richest  and  best  in  the  State,  and  was 
one  of  the  three  counties  to  have  a  bank.  It  built  a  court-house  in 
1858  which  would  be  a  credit  to  any  county.  Yanceyville,  Milton,  and 
Leasburg  were  flourishing  towns,  being  larger  than  at  the  present 
time.  These  towns  were  tobacco  markets,  and  much  tobacco  was 
manufactured  in  them  and  hauled  over  the  country  and  sold.  Cas- 
well was  one  of  the  large  slave-holding  counties.  Most  of  the  citizens 
in  the  county  are  of  English  and  Scotch-Irish  descent.  There  are 
fewer  negroes  in  the  county  now  than  there  were  slaves  before  the 
war.  The  citizenship  of  Caswell  County  has  greatly  changed  since 
the  war,  as  many  of  her  people  moved  away,  but  it  is  good. 
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Most  of  the  population  of  Caswell  County  is  distributed  on  the 
farms.  Perhaps  the  most  thickly  settled  sections  are  found  around 
Ridgeville,  Prospect  Hill,  Baynes,  Ashland,  Quick,  Locust  Hill, 
Ghitewood,  Purley,  and  Estelle.  In  these  localities  and  also  in  a  few 
other  sections,  the  farm  houses  are  large  and  commodious,  some  being 
of  recent  construction,  but  most  of  them  the  fine  old  antebellum 
houses.  Some  of  these  places  have  been  kept  iQ  good  repair;  many 
of  them  have  been  neglected  and  present  a  somewhat  dilapidated 
appearance.  Though  parts  of  the  county  are  fairly  thickly  settled, 
there  yet  remain  large  undeveloped  areas,  some  of  which  were  cul- 
tivated before  the  war  and  have  since  been  abandoned  on  account 
of  labor  conditions.  The  county  could  easily  support  many"  times 
the  present  population  and  not  be  crowded  in  the  least. 

The  largest  towns  in  the  county  are  Milton,  Yanceyville,-the  county 
seat,  Leasburg,  and  Pelham,  while  Semora  and  Blanch  are  shipping 
points  on  the  railroad.  Blanch  is  the  nearest  station  to  Yancey  ville, 
it  being  about  9  miles  distant,  while  Leasburg  is  about  the  same  dis- 
tance south  of  Semora. 

The  main  line  of  the  Southern  Railway  crosses  the  northwest  comer 
of  the  county,  while  the  Norfolk  and  Danville  branch  of  the  same 
system  swings  into  the  northern  end  of  the  county,  following  the 
valley  of  the  Dan  River.  Caswell  County  is  somewhat  isolated  so  far 
as  railroad  transportation  is  concerned,  and  with  good  railroad  facili- 
ties throu^  the  interior  it  would  develop  rapidly.  The  lands  would 
enhance  in  value,  the  towns  would  become  good  markets,  and  business 
enterprises  and  manufactories  would  spring  up. 

The  dirt  roads  are  not  kept  in  as  good  repair  as  they  should  be,  and 
are  rough  and  badly  washed  in  many  places.  Graded  and  ^macadam 
roads  could  be  built  cheaply  in  all  parts  of  the  county,  as  there  is  an 
abundant  supply  of  rock  material  on  hand. 

Rural  free  delivery  of  mail  is  in  operation  in  the  northern  and 
western  parts  of  the  county  and  in  a  few  other  places.  Post-offices  in 
other  parts  are  served  by  the  star  routes. 

Danville,  Va.,  which  is  located  about  3^  miles  north  of  the  state 
line,  is  the  main  market  for  the  tobacco  produced  in  Caswell  County. 
A  small  amount  of  the  tobacco,  however,  is  sold  at  Milton,  and  some 
is  carried  to  Roxboro,  Reidsville,  and  Durham.  Most  of  the  prod- 
uce, such  as  eggs,  chickens,  vegetables,  potatoes,  and  beef  cattle,  is 
sold  in  Danville,  the  remainder  being  consumed  by  the  small  towns 
in  the  county. 

CLIMATE. 

As  there  is  no  Weather  Bureau  station  in  Caswell  County  the  table 
giving  temperature  and  precipitation  is  compiled  from  the  records  of 
the  two  nearest  stations  outside  of  the  county.  The  data,  as  recorded 
at  Roxboro,  10  miles  distant  from  the  eastern  boundary,  and^Reids- 
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ville,  11  milQS  distant  from  the  western  boundary  of  the  county, 
represent  fairly  well  the  local  climatic  conditions.  These  show  a 
fairly  uniform  distribution  of  the  rainfall  throughout  the  year.  It 
is  heaviest  during  the  growing  season  and  summer  months,  and  light- 
est during  the  fall  months.  There  are  usually  about  12  indies  of 
snow  each  winter. 

Caswell  County  possesses  a  healthful  climate.  The  winters  are  not 
severely  cold,  and,  owing  in  part  to  elevation,  the  summers  are  not 
excessively  hot.  The  spring  and  fall  months  are  very  pleasant.  The 
average  date  of  the  last  killing  frost  in  the  spring  is  about  April  10, 
and  the  first  in  the  fall  about  October  24.  This  gives  a  long  growing 
season*  for  the  ordinary  crops.  The  amount  of  rainfall  during  the 
growing  season  greatly  influences  the  quality  and  yield  of  the 
tobacco  crop.  In  a  wet  season  the  yield  is  heavy  and  the  leaf  is  dark 
and  somewhat  stocky,  while  in  a  dry  season  the  yield  is  light  in 
weight,  with  a  bright  colored  leaf.  However,  the  distribution  of 
the  rainfall  is  such  that  in  most  years  the  quality  of  the  crop  is 
satisfactory. 


Normal  monthly,  seasonal,  and  annual  temperature  and  precipUation. 

At  Roxboro,  N.  C. 

AtReidsvflie.N.C. 

Temperature. 

Precipitation. 

Tem- 
perature. 

Month. 

Mean. 

Absolute 
maxi- 
mum. 

Absolute 
mini- 
mum. 

Mean. 

Total 
amount 
for  the 
driest 
year. 

Total 
amount 
for  the 
wettest 

year. 

Snow, 
depth. 

Preoipi- 
tatlon. 

December 

January 

February 

40 
37 
38 

09 

"  73 

71 

0 
0 

—7 

Inches. 
3.1 
3.1 
4.6 

Jfiehes. 
3.1 
2.5 
5.6 

Inches. 
5.6 
2.2 
1.1 

Inches. 
3.0 
3.7 
4.8 

37.4 
33.0 
37.2 

Indus. 
3.90 
2.44 

3.80 

Winter.. 

38 

10.8 

11.2 

8.9 

11.6 

March 

60 
67 
67 

86 
91 
95 

11 
22 
35 

4.1 
3.7 
5.1 

4.3 
6.2 

3.8 
6.2 

0.5  '          48.4 

3.27 

April 

0.2 
0.0 

54.4 

66.7 

3.08 

May 

2.6             0.2 

4.34 

Spring... 

68 

12.0 

13.1 

19.2 

0.7 

June 

74 
78 
76 

100 
100 

42 
52 

3.5 
5.6 
4.0 

2.0 
6.7 
0.8 

1.9 
6.7 
11.9 

0.0  !         72.1 
aO  1         75.6 

6.64 

July 

4.12 

August 

100  1             48 

'  0.0 

75.4 

4.46 

Summer. 

76 

1 

13.1 

9.5           19.5 

0.0 

September 

October 

November 

70 
58 
49 

100 
88 
79 

35 

•  25 

13 

3.8 
3.4 
2.6 

1.5 
2.7 
2.8 

5.5 
1.3 
1.7 

0.0 

0.0 

Trace. 

».2 
57.8 
47.3 

2.47 
2.06 
2.61 

FaU 

50 

9.8             7.0 

8.5 

Trace. 

Year.... 

58 

100 

—7 

46.6  1         48.8            56.1 

1 

12.2 

56.3 

42.06 
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AGRICULTUHE. 

The  early  agriculture  in  Caswell  County  consisted  of  growing 
com,  wheat,  and  oats  as  the  principal  crops,  with  tobacco  as  the  sec- 
ondary crop.  More  cattle,  hogs,  and  sheep  were  raised  than  at  the 
present  time,  and  much  wool  was  shorn.  Sweet  potatoes  were  grown 
in  considerable  quantities  and  rye,  flax,  peas,  beans,  and  hay  were 
produced  to  a  small  extent.  Larger  yields  of  grain  were  secured 
then  than  now,  partly  because  the  land  was  new  and  partly  because 
larger  quantities  of  barnyard  manure  were  made  and  applied  to  the 
land.  Moreover,  subsoiling  and  deep  plowing  were  practiced  to  some 
extent,  and  these  aided  in  securing  the  good  results.  It  was  naturally 
a  good  grass  and  clover  region,  and  these  furnished  excellent  pastur- 
age. Land  values  were  high.  All  the  home  supplies  were  produced 
on  the  farm.  The  wool  and  cotton  were  manufactured  into  clothing. 
A  dark,  heavy-leaf  tobacco  was  produced,  the  yield  being  as  high  as 
1,500  pounds  per  acre.  The  tobacco  was  at  first  sold  in  Petersburg, 
Va.,  and  at  other  outside  points,  and  later  at  Milton,  Yanceyville, 
and  Leasburg.  Its  production  increased  until  it  became  one  of  the 
main  crops  with  corn,  oats,  and  wheat,  while  cotton,  potatoes,  and 
rye  were  crops  of  less  importance.  The  production  of  crops,  except 
cotton,  gradually  increased  till  1860.  Land  greatly  increased  in 
value  between  1850  and  1860  and  many  improvements  and  advance- 
ments were  made.  This  was  the  most  prosperous  era  in  the  history 
of  Caswell  County ;  there  was  more  land  under  cultivation  and  better 
methods  of  cultivation  were  practiced  than  at  any  previous  time. 
Many  fine  country  homes  were  built  and  the  financial  standing  of 
the  county  was  the  best  of  any  county  in  North  Carolina. 

Then  came  the  war,  with  its  disastrous  effect  upon  economic  condi- 
tions. The  freeing  of  the  large  number  of  slaves  could  not  but  dis- 
organize, temporarily  at  least,  the  agriculture  of  the  country.  Many 
of  the  large  plantations  were  partly  abandoned  and  some  of  the  land 
has  not  yet  been  entirely  reclaimed.  Immediately  following  the  war 
the  production  of  grain  crops  decreased  and  tobacco  began  to  be 
more  extensively  grown  as  a  money  crop.  Cotton  finally  ceased  to  be 
grown,  although  there  are  certain  varieties  which  could  be  produced 
here  to  advantage. 

At  the  present  time  bright-yellow  tobacco  is  the  most  important 
crop  grown  in  Caswell  County.  It  is  the  money  crop,  and  practically 
all  business  depends  upon  it.  The  crop  next  in  importance  is  com, 
which  is  grown  in  all  parts  of  the  county.  Considerable  wheat  and 
oats  are  produced.  Some  cowpeas,  clover,  sweet  potatoes,  and  all 
kinds  of  vegetables  are  also  grown.  Patches  of  sorghum  cane  are 
grown  and  sirup  is  manufactured  for  home  use.  Only  a  few  cattle, 
sheep,  and  hogs  are  raised.    There  is  a  small  output  of  fruit,  mainly 
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apples,  peaches,  and  pears.  In  many  sections  of  the  county  are  found 
considerable  areas  of  white,  post,  and  red  oaks,  hickory,  some  yellow 
pine,  poplar,  persimmon,  and  scattering  trees  of  other  varieties,  which 
will  make  valuable  timber.  Many  hoops  are  made  from  the  white 
oak  and  sold  in  Danville  for  use  in  packing  tobacco.  Many  of  these 
hardwoods  could  be  profitably  manufactured  into  spokes,  handles, 
and  other  useful  articles,  as  well  as  furnishing  splendid  material  for 
furniture  manufactories. 

It  is  recognized  by  the  best  farmers  that  not  all  the  soils  in  the 
county  are  equally  suited  to  all  crops.  It  is  generally  believed  that 
the  Durham  coarse  sandy  loam  is  the  best  soil  for  the  production  of 
bright  tobacco,  this  soil  being  its  original  home.  While  tobacco  is 
grown  on  all  of  the  upland  soils,  it  is  well  understood  that  only  cer- 
tain spots  of  Iredell  sandy  loam,  much  of  the  Caswell  sandy  loam, 
and  large  areas  of  Cecil  sandy  loam  are  well  suited  to  the  growing  of 
a  good  grade  of  tobacco.  The  red  lands,  such  as  Cecil  clay  and 
heavy  areas  of  Cecil  sandy  loam,  are  best  adapted  to  corn,  wheat, 
oats,  clover,  grasses,  and  cowpeas.  The  Iredell  sandy  loam  should 
be  seeded  to  grass  or  to  oats.  The  Congaree  loam,  a  river-bottom 
type,  is  an  ideal  corn  soil. 

No  regular  rotation  of  crops  is  practiced  throughout  the  county. 
Some  of  the  best  farmers,  however,  plant  corn  one  year,  grain  the 
next  year,  then  rest  the  land  one  year  and  plant  to  tobacco.  Some 
rotate  wheat  with  tobacco,  and  occasionally  corn  is  planted  to  use 
up  the  excess  nitrogen  remaining  after  the  tobacco  crop.  Others 
plant  com,  rye,  and  then  tobacco.  Tobacco  does  well  on  land  where 
rye  has  been  turned  under.  It  is  claimed  by  many  that  tobacco  does 
not  do  well  immediately  following  cowpeas,  as  there  seems  to  be  too 
much  humus  in  the  soil.  Tobacco  does  well  when  following  a  crop  of 
oats ;  and  a  practical  rotation  would  be  com,  sowing  cowpeas  at  last 
plowing,  oats,  and  then  tobacco. 

The  methods  of  handling  the  tobacco  seem  to  be  fairly  well  suited 
to  the  present  conditions.  The  whole  stalk  is  cut  in  the  field  and 
hung  in  the  barn  for  curing.  The  practice  of  stripping  the  leaves 
from  the  stalk  as  they  ripen  has  not  met  with  favor  here. 

The  lands  devoted  to  corn  and  grain  crops  are  not  in  most  cases 
plowed  deep  enough  nor  sufficiently  pulverized  prior  to  the  planting 
or  sowing  of  seed.  A  few  farmers  sow  cowpeas  at  the  last  plowing 
of  com  and  some  sow  them  after  oats  and  wheat,  thus  making  excel- 
lent hay  and  at  the  same  time  improving  the  soil. 

Farm  labor  can  be  secured  at  from  $10  to  $18  a  month  by  the  year, 
with  board,  tenant  house,  and  garden  patch.  The  highest  prices  are 
paid  near  the  towns  and  railroads.  It  is  generally  scarce,  however, 
at  any  price,  because  of  the  fact  that  nearly  all  of  the  laboring  class 
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would  rather  rent  land  on  the  share  basis  than  work  for  wages.  In 
this  way  the  laborer  can  do  more  nearly  as  he  desires  and  is  not  com- 
fined  so  closely. 

While  a  great  many  of  the  farms,  especially  the  smaller  ones,  are 
operated  directly  by  the  owners,  the  larger  nmnber  are  rented  on  a 
share  basis;  that  is,  for  a  certain  part  of  the  crops  produced  or  a 
stated  amount  of  rent.  If  the  landowner  furnishes  only  the  land,  he 
receives  one-fourth  of  the  crop,  and  in  some  sections  he  also  has  to 
pay  one- fourth  of  the  fertilizer  bill.  If  he  furnishes  the  land,  stock, 
implements,  and  one-half  of  the  fertilizer,  he  receives  as  his  part  one- 
half  of  all  the  crops  produced. 

The  farms  in  many  cases  are  not  as  large  as  they  were  formerly. 
There  still  remain  a  few  of  the  large  plantations  here  and  there,  but 
most  of  them  have  been  subdivided  and  the  farms  now  range  in  size 
from  100  to  500  acres.  In  the  southeastern  part  of  the  county  they 
vary  in  size  from  300  to  500  acres  and  aroimd  Yanceyville  from  160 
to  300,  while  in  the  vicinity  of  Cobbs  Shop  the  ordinary  size  is  about 
100  acres.  In  other  sections  there  are  some  farms  as  small  as  50 
acres. 

There  is  much  land  in  Caswell  County  that  can  be  bought  for  $7 
to  $15  an  acre.  Immediately  south  of  County  Line  Creek  farms  may 
be  purchased  at  prices  ranging  from  $4  to  $7  an  acre.  Some  im- 
proved lands  with  large  buildings,  located  near  Yanceyville,  Milton, 
and  Blackwells,  are  held  at  $7  to  $20  an  acre.  The  highest  priced 
land  is  in  the  southeast  comer  of  the  county.  On  a  basis  of  actual 
productiveness,  land  values  are  very  low  at  the  present  time. 

All  of  the  heavier  soils,  especially  the  Cecil  clay  and  the  heavier 
portions  of  the  Cecil  sandy  loam,  should  be  plowed  deeper,  subsoiled, 
and  better  prepared  before  the  crops  are  planted.  There  should  be  a 
greater  diversity  .of  crops.  More  com,  oats,  wheat,  clover,  grass,  and 
cowpeas  should  be  grown.  The  soils  are  well  adapted  to  these  crops, 
and  they  can  be  produced  with  profit.  Red  clover  should  be  seeded 
on  the  hillsides.  This  would  make  excellent  hay,  give  good  pasture, 
and  prevent  the  land  from  washing.  Caswell  County  should  produce 
more  of  all  the  crops  than  is  needed  for  home  consumption  and 
should  be  an  export  county  of  other  products  besides  tobacco.  More 
hogs  and  cattle  could  be  raised  cheaply,  if  more  grain  and  hay  were 
produced.  The  growing  of  cowpea  vines  for  hay  should  be  more 
generally  practiced,  as  these  would  furnish  the  needed  feed  for  stock 
and  at  the  same  time  supply  the  soil  with  humus  and  nitrogen 
for  succeeding  crops,  thus  avoiding  the  necessity  of  buying  so  much 
fertilizer. 

The  rolling,  broken,  and  hilly  areas  should  be  seeded  to  grass  with 
a  mixture  of  10  pounds  of  orchard  grass,  5  pounds  of  redtop,  and  5 
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pounds  of  Canadian  bluegrass  to  the  acre  and  annually  dressed  with 
bone  meal.  This  seeding  will  make  excellent  pastures  and  cattle 
raising  could  be  profitably  carried  on  upon  areas  not  as  well  adapted 
to  other  uses.  The  raising  of  spring  lambs  in  this  dry,  high  country 
would  pay  handsomely,  as  the  lambs  could  be  put  on  the  market  in 
the  early  spring,  at  which  time  they  sell  for  fancy  prices.  Near  the 
railroads,  where  the  transportation  facilities  are  good,  dairying  would 
be  profitable,  and  also  poultry  raising  and  the  growing  of  truck  crops, 
apples,  peaches,  pears,  cherries,  and  grapes. 

TOBACCO. 

The  tobacco  industry  and  its  development  constitute  one  of  the 
most  important  chapters  connected  with  the  agriculture  of  Caswell 
County.  Tobacco  has  been  grown  in  this  county  since  about  1793, 
and  its  production  has  gradually  increased.  In  1840  there  were  more 
than  3^  million  pounds  grown  in  the  county,  while  in  1860  the  pro- 
duction reached  more  than  4^  million  pounds.  It  was  about  1850 
that  tobacco  became  of  considerable  importance  in  North  Carolina. 
The  first  tobacco  raised,  and  even  up  to  1862,  was  a  dark,  heavy 
tobacco  which  was  cured  in  open  air  and  shade,  closely  packed  in 
barrels  or  hogsheads,  and  hauled  to  distant  markets,  mostly  to  Peters- 
burg, Va.,  some  being  carried  to  Fayetteville,  N.  C,  and  other  markets. 

Before  the  war  a  large  amount  of  tobacco  was  manufactured  at 
Yanceyville,  Milton,  and  Leasburg,  and  hauled  in  wagons  over  the 
South  and  sold.  Much  of  this  tobacco  was  cultivated  on  the  Cecil 
sandy  loam,  Cecil  clay,  and  Caswell  sandy  loam.  Larger  yields  per 
acre  were  secured  then  than  now,  and  occasionally  1,500  pounds  to  the 
acre  was  produced.  The  tobacco  had  a  thick,  heavy  leaf  and  was  dark 
in  color. 

In  1852  bright  yellow  or  lemon  leaf  tobacco  was  grown  for  the  first 
time  in  Caswell  County  by  Eli  and  Elisha  Slade.  Its  peculiarities 
were  attributed  particularly  to  the  methods  of  curing  it  by  artificial 
heat,  which  had  not  been  used  prior  to  this  time.  This  method  of 
curing  gave  a  brighter  colored  and  a  sweeter  and  more  attractive  leaf. 
This  type  of  tobacco  at  once  became  popular  in  the  foreign  as  well  as 
home  markets.  It  increased  the  consumption  of  tobacco  and  displaced, 
to  a  large  extent,  the  darker  types.  The  immediate  effect  of  the  intro- 
duction and  the  popularity  of  this  new  leaf,  used  for  plug  filler  and 
wrapper,  was  to  send  land  values  in  this  region  high  and  the  pocMr, 
sandy  soils,  which  had  been  considered  practically  worthless  for  gen- 
eral farming,  were  found  to  be  peculiarly  adapted  to  this  grade  of 
tobacco.  The  bright  tobacco  at  first  sold  for  fancy  prices — much 
higher  than  at  the  present  time — and  the  great  demand,  coupled  with 
high  prices,  caused  the  extension  of  its  cultivation  to  the  sandy  soils 
throughout  the  county,  especially  to  the  Durham  coarse  sandy  loam, 
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upon  which  good  farm  houses  and  barns  were  built.  The  great  in- 
crease in  its  production  in  this  and  other  regions,  combined  with  other 
conditions,  later  caused  a  decided  decline  in  prices. 

Immediately  after  the  war  Danville,  Va.,  became  the  main  market 
for  the  tobacco  grown  in  Caswell  County  and  the  adjoining  region  in 
North  Carolina  and  Virginia,  and  it  is  to-day  the  largest  loose-leaf 
tobacco  market  in  the  world.  According  to  the  best  information,  Cas- 
well County  produces  more  than  6,000,000  pounds  of  tobacco  annually. 

Bright  tobacco  is  used  principally  for  pipe  smoking,  for  cigarettes, 
and  for  plug  wrappers  and  fillers,  and  a  large  amount  is  exported. 
Warren  and  Gooch  are  the  main  varieties  grown  on  all  the  upland 
soils.  Some  Orinoco  is  also  produced;  it  is  said  to  give  a  smaller 
and  more  uniform  leaf.  Topping  considerably  influences  the  grade; 
low  topping  gives  a  darker  and  heavier  leaf,  while  high  topping  gives 
a  lighter  leaf. 

In  growing  bright  tobacco,  about  6,000  plants  are  set  to  the  acre, 
and  practically  all  of  the  setting  or  transplanting  is  done  by  hand, 
though  <m  the  more  level  areas  tobacco  transplanters  could  be  used 
advantageously,  thus  saving  much  hard  labor. 

The  tobacco  is  grown  to  a  greater  or  less  extent  on  all  the  upland 
soils  in  the  county,  but  more  extensively  on  the  Durham  coarse  sandy 
loam  and  Cecil  sandy  loam.  While  there  is  some  difference  in  the 
yields,  there  is  a  great  difference  in  the  quality  of  the  leaf  produced  on 
the  various  soils  and  in  the  resulting  price.  An  expert  tobacco  man  can 
usually  tell  from  what  section  of  the  county  the  tobacco  came  and 
upon  what  soil  type  it  was  grown.  The  Durham  coarse  sandy  loam 
produces  the  best  tobacco.  It  grades  as  bright  wrappers  and  cutters, 
and  usually  has  good  body.  The  yields  range  from  500  to  1,000 
pounds  per  acre,  and  the  price  from  10  to  40  cents  a  pound,  averaging 
near  14  cents.  The  Cecil  sandy  loam  produces  an  orange-colored 
waxy  tobacco;  sweet  fillers  and  some  wrappers  are  produced  around 
Milton  and  Estelle;  some  wrappers  and  fillers  in  the  vicinity  of 
Blanch,  Covingtons  Store,  and  Locust  Hill ;  and  some  bright  mahog- 
any wrappers  in  the  Pelham  section.  The  best  wrappers  bring  as 
high  as  30  cents  a  pound,  and  the  lower  grades  from  6  cents  up, 
the  average  for  the  type  being  about  10  cents.  The  yields  on  this 
soil  type  range  from  700  to  1,200  pounds  per  acre. 

The  Caswell  sandy  loam  produces  in  a  dry  season  a  bright  light 
leaf  and  in  a  wet  season  a  darker  leaf,  grading  as  wrappers  and 
fillers,  which  sell  on  an  average  at  about  11  cents  a  pound.  The 
yield  is  from  600  to  800  pounds  per  acre.  The  Iredell  sandy  loam 
produces  a  rather  coarse  red  tobacco — some  wrappers,  but  mostly 
fillers — ^which  sells  at  9  or  10  cents  a  pound.  The  yield  is  from  700 
to  800  pounds  per  acre.  The  Cecil  clay  produces  800  to  1,000  pounds 
per  acre  of  a  red  to  black  mahogany  leaf  which  is  heavy  and  waxy. 
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SOILS. 

Caswell  County  lies  wholly  within  the  Piedmont  Plateau  section 
of  the  State.  The  soils,  with  the  exception  of  small  areas  of  alluvial 
deposits  along  the  streams,  are  of  residual  origin,  being  derived  in 
situ  from  the  underlying  rocks  of  the  region.  The  rocks  of  the 
northwestern  and  northern  parts  of  the  county  are  principally  gneiss, 
granite,  and  other  igneous  and  metamorphic  rocks.  They  are  com- 
posed largely  of  gneisses  and  schists  of  the  mica  types,  with  occa- 
sional dikes  of  diorite  and  other  rocks.  Watson  terms  this  belt 
of  rock  the  "western  Piedmont  gneiss  and  granite  belt"  The 
rocks  of  the  southern  and  southeastern  parts  of  the  county  are 
mainly  granite  and  diorite,  with  some  other  rocks  of  igneous  origin. 
These  rocks  are  frequently  cut  by  dikes  of  basic  igneous  rock,  such 
as  diabase,  and  quartz  veins  are  common.  This  belt  of  rock  is  called 
the  Carolina  igneous  belt  (the  main  granite  belt). 

The  gneiss,  schist,  and  in  many  places  the  granite  have  weathered 
to  a  considerable  depth,  and  give  rise  to  the  Cecil  day,  Cecil 
sandy  loam,  and  Durham  coarse  sandy  loam.  The  diorite  from 
which  the  Iredell  sandy  loam  is  derived  has  not  weathered  so  deeply 
and  the  disintegrated  rock  is  seldom  more  than  30  inches  below  the 
surface.  The  Caswell  sandy  loam,  though  derived  from  the  gneiss, 
schist,  and  granite,  has  been  formed  in  a  large  measure  by  excessive 
erosion.  The  Hemdon  stony  loam  is  a  residual  soil  from  quartzite. 
The  Congaree  loam  is  of  alluvial  origin,  being  formed  by  the  dq)osi- 
tion  of  material  by  the  river,  while  the  strips  of  Meadow  are  alluvial 
and  colluvial  deposits. 

The  Cecil  sandy  loam  and  Cecil  clay  are  typical  of  the  gray  and 
red  soils  of  the  Cecil  series  throughout  central  North  Carolina  and 
the  Piedmont  Plateau,  which  extends  from  New  Jersey  to  western 
Alabama.  The  Durham  coarse  sandy  loam  and  Iredell  sandy  loam 
are  associated  types  of  the  Cecil  series.  On  account  of  the  various 
rocks,  their  complicated  arrangement,  and  the  topography  of  the 
country,  the  soils  in  many  places  are  badly  mixed  up  and  change 
from  type  to  type  so  frequently  and  yet  so  gradually  that  it  was  often 
difficult  to  draw  an  exact  boundary  line  between  them. 

The  following  table  gives  the  names  and  extent  of  the  several  soil 
types  mapped  in  the  county: 

Areas  of  different  soils. 


Sou. 

Acres. 

i 
Percent.! 

Sou. 

Acres. 

Paroni. 

Cecil  sflmdy  losin 

.09,200 
67, 7W 
38,912 
27,328 
15,040 

38.8 
22.6' 
15.2 
10.7 
5.9 

Meadow 

18,632 

3,712 

884 

5.8 

Congaree  loam 

1.4 

Hemdon  Btony  loam 

.1 

Total..., 

r*Ai«ii  aIav 

256,000 
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CECIL  8ANDT  LOAM. 

The  surface  soil  of  the  Cecil  sandy  loam  consists  of  a  gray,  yellow- 
ish-gray, or  brown  medium  sandy  loam  ranging  in  depth  from  5  to 
15  inches.  In  the  vicinity  of  Semora  the  soil  in  local  areas  is  a  fine 
sandy  loam,  and  around  Pelham  and  along  the  Southern  Railway 
and  to  the  southwest  a  fine  sandy  loam  from  10  to  15  inches  deep  is 
encountered.  Just  south  of  Yanceyville,  across  Country  Line  Creek, 
areas  of  this  soil  are  intermingled  with  areas  of  the  Iredell  sandy 
loam  and  the  Caswell  sandy  loam.  Throughout  all  areas  of  the  Cecil 
sandy  loam  there  are  found  spots  of  loam  or  clay  loam  where  the  sur- 
face soil  has  in  part  been  washed  off.  These  spots  are  usually  brown 
or  reddish  in  color.  There  are  a  few  quartz  gravel  in  many  areas  of 
the  type,  and  in  spots  here  and  there  quartz  fragments  in  large  quan- 
tity are  seen.  Such  spots  are  called  flinty  knolls  or  ridges.  This 
soil  type  is  mellow,  easily  tilled,  and  if  plowed  under  proper  condi- 
tions of  moisture  breaks  up  into  a  loose,  mellow  tilth. 

The  subsoil  to  a  depth  of  36  inches  and  more  is  a  stiff,  red  clay, 
being  tough  and  hard  when  dry  and  sticky  when  wet.  In  some  few 
areas,  especially  around  Blackwells  and  Quick,  it  is  reddish-yellow 
or  mottled  in  color,  and  occasionally  some  angular  quartz  and  veins 
of  quartz  are  found  in  it. 

The  Cecil  sandy  loam  is  the  most  extensive  and  most  important 
type  of  soil  for  general  farming  purposes  in  Caswell  County.  It 
covers  practically  all  of  the  western  side  of  the  county  and  extends 
across  the  county  from  the  southwestern  corner  to  the  northeastern 
side,  embracing  most  of  the  northern  end  of  the  county.  It  is  fre- 
quently broken,  however,  by  areas  of  Caswell  sandy  loam  and  spots 
of  Cecil  clay  in  the  central  and  northeastern  parts.  The  type  is  well 
developed  around  Semora,  Estelle,  Purley,  Gatewood,  Pelham, 
Quick,  Ashland,  Locust'  Hill,  Yanceyville,  and  Hamer.  Isolated 
bodies  lie  south  of  Country  Line  Creek  and  small  spots  occur  in  the 
southeastern  part  of  the  county  in  the  Durham  coarse  sandy  loam. 

The  general  surface  features  of  this  type  vary  from  level  and 
undulating  to  rolling  and  broken.  Some  of  the  more  level  and 
gmtlj  rolling  areas  occur  in  the  vicinity  of  Semora,  Estelle,  Locust 
Hill,  Ashland,  Pelham,  and  north  of  Yanceyville.  The  roughest 
areas  are  found  near  the  streams,  especially  along  Country  Line 
Creek  and  some  of  the  other  large  streams,  and  in  these  sections  the 
hillsides  are  usually  steep  and  in  many  cases  deeply  gullied.  Erosion 
is  and  has  been  very  active  on  the  hillsides  since  the  forests  have 
been  cut.  On  the  other  hand,  much  of  the  Cecil  sandy  loam  lies 
beautifully  for  general  farming  purposes,  as  many  of  the  interstream 
areas  are  gently  rolling,  becoming  hilly  and  broken  only  as  the 
streams  are  approached.  This  type,  owing  to  its  topographic  fea- 
tures and  to  the  open  texture  of  the  surface  soil,  possessea^^ood  nat- 
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ural  surface  drainage.  On  some  of  the  hillsides  terraces  have  been 
constructed  with  the  contour  of  the  land  which  prevent  washing  and 
gullying  to  a  considerable  extent. 

The  Cecil  sandy  loam  has  been  derived  from  the  weathering  of 
gneisses,  schists,  granites,  and  other  igneous  rocks.  These  are  largely 
of  the  mica  class,  and  this  fact  accounts  for  the  presence  of  small  scales 
of  mica  in  both  the  soil  and  subsoil  in  many  places.  These  rocks  have 
weathered  to  a  depth  of  several  feet. 

The  original  forest  growth  upon  this  soil  consists  of  white,  post, 
red,  and  chestnut  oaks,  hickory,  some  yellow  pine,  and  a  little  dog- 
wood, sourwood,  persimmon,  cedar,  and  cedar  pine ;  while  the  second 
growth  consists  of  cedar  pine  and  old  field  pine,  which  have  grown 
up  on  areas  abandoned  for  farming  purposes. 

The  Cecil  sandy  loam  is  an  important  type  of  soil  throughout  the 
Piedmont  Plateau  and  is  one  which  is  adapted  to  a  wide  range  of 
crops.  The  medium,  loose-textured  soil  is  well  adapted  to  bright 
tobacco,  sweet  potatoes,  and  truck  crops.  The  heavier  and  more 
loamy  areas  are  especially  suited  to  corn,  wheat,  oats,  clover,  and 


Tobacco  yields  from  700  to  1,200  pounds  per  acre,  corn  from  15  to 
20  bushels,  wheat  about  12  bushels,  oats  20  to  30  bushels.  Clover 
yields  well,  but  it  is  said  to  be  a  little  difficult  to  get  a  stand  of  this 
crop.  In  many  cases  this  can  be  overcome,  however,  by  better  prep- 
aration of  the  seed  bed.  Sweet  potatoes  make  excellent  yields,  while 
Irish  potatoes,  garden  vegetables,  peaches,  apples,  and  grapes  do  well. 
By  good  preparation,  cultivation,  rotation,  and  by  the  use  of  coarse 
manures  and  a  fair  application  of  commercial  fertilizer  as  high  as  30 
bushels  of  wheat  and  50  bushels  of  corn  per  acre  have  been  produced. 
These  yields  show  what  can  be  done  with  the  soil  by  proper  treatment 
for  a  few  years. 

The  Cecil  sandy  loam  should  be  plowed  a  little  deeper  each  year 
until  a  fine,  pulverulent  seed  bed  with  a  depth  of  8  to  10  inches  is 
secured.  This  deep  plowing  would  prevent  to  a  great  extent  consid- 
erable washing  on  the  rolling  areas.  Cowpeas  do  well  on  this  soil, 
and  by  plowing  under  the  vines  the  soil  would  be  greatly  benefited, 
as  these  would  increase  the  supply  of  humus,  which  has  been  in  a 
large  measure  depleted  through  continued  cultivation,  and  at  the  same 
time  add  needed  nitrogen.  Clover  would  also  improve  the  soil  and 
be  an  excellent  crop  in  rotation  with  wheat  and  corn.  Lime  used  in 
connection  with  the  green  cowpea  vines  would  likely  show  greatly 
increased  yields  in  the  crops.  Phosphoric  acid  has  been  found  to  give 
increased  yields  when  used  on  land  which  was  thoroughly  prepared 
and  which  contained  large  amounts  of  humus.  The  hillsides  and 
roughest  areas  of  this  soil  type  should  be  seeded  and  used  as  grazing 
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lands  or  allowed  to  remain  forested.  Cattle  raising  could  be  made  a 
profitable  industry  on  this  type  in  connection  with  the  growing  of 
forage  crops. 

Upon  the  Cecil  sandy  loam  are  applied  large  amounts  of  c(Mnmer- 
cial  fertilizers  of  8-3-3  and  8-2-2  grades,  and  some  other  grades 
to  a  limited  extent.  Tobacco  is  heavily  fertilized  with  from  400  to 
800  pounds  per  acre.  The  corn  and  wheat  crops  are  also  fertilized, 
but  lightly  as  compared  with  the  tobacco. 

The  best  farms  of  this  type,  improved  with  large  houses,  sell  at 
$10  to  $20  an  acre,  while  much  of  the  type  can  be  bought  at  $7  to  $10 
an  acre. 

The  average  results  of  mechanical  analyses  of  soil  and  subsoil  of 
this  type  are  given  in  the  following  table  : 

Mechanical  analyses  of  Cecil  sandy  loam. 


Number. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
aand. 

Fine 
sand. 

Very  fine 
sand. 

sut. 

CUy. 

19937,19939 

Soil 

Percent. 
5.3 
2.5 

Percent. 
16.7 
7.0 

Percent. 

ia2 

5.3 

Percent. 
24.2 
15.7 

Percent. 
11.2 
7.0 

Percent. 
23.6 
19.3 

PercenL 
8.5 

19038,19040 

SubfloU 

43.2 

CECIL   CLAY. 


The  surface  soil  of  the  Cecil  clay  consists  of  a  reddish  or  light- 
brown  clay  loam  or  loam  to  a  depth  of  6  inches.  In  a  few  places  a 
heavy  sandy  loam  to  a  depth  of  1  to  3  inches  overlies  the  clay  loam. 
There  are  a  few  quartz  gravel  in  some  areas  and  occasionally  quartz 
fragments  are  ^een  on  the  surface.  The  subsoil  to  a  depth  of  36 
inches  and  more  is  a  stiff  bright  red  clay.  A  few  spots  of  reddish- 
yellow  clay  are  encountered.  These  are  a  little  more  friable  than 
the  typical  red  clay  subsoil. 

This  soil  type  occurs  in  areas  and  spots  scattered  throughout  the 
greater  part  of  the  county.  The  largest  area,  however,  lies  in  the 
southwestern  part  of  the  county  around  Milesville  and  Cherry  Grove, 
and  other  rather  large  bodies  were  mapped  near  Dan  River,  Milton, 
and  on  the  county  line  west  of  Pelham. 

Most  of  the  surface  is  rolling,  becoming  hilly  and  broken  near  the 
streams.  Some  of  the  spots  and  the  highest  elevations  in  the  large 
areas  are  gently  rolling  to  level.  The  more  rolling  areas  which  have 
once  been  cultivated  are  in  many  instances  badly  gullied.  Practically 
all  of  the  type  possesses  good  natural  surface  drainage. 

The  Cecil  clay  is  derived  from  a  very  complete  weathering  of  gneiss, 
schist,  and  granite,  giving  a  very  fine-textured,  stiff  soil.  These  rocks 
have  disintegrated  and  decomposed  to  a  great  depth  in  many  places, 
as  seen  in  gullies  and  road  cuts. 
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The  greater  part  of  the  Cecil  clay  is  forested  with  the  original 
growth  of  white,  red,  and  post  oaks,  some  yellow  pine,  poplar,  and 
hickory.  All  of  these  are  valuable  as  merchantable  timber.  A  few 
areas  which  were  cultivated  before  the  war  are  now  forested  to  a 
second  growth  of  old  field  pine  and  Pmus  Virginia^  locally  called 
"  cedar  pine." 

The  Cecil  clay  is  well  adapted  to  corn,  wheat,  oats,  cowpeas,  clover, 
and  grasses.  Clover  and  orchard  grass  would  yield  well  and  would 
be  an  excellent  crop  to  prevent  the  knolls  and  slopes  from  washing. 
Corn  yields  from  15  to  35  bushels  per  acre ;  oats,  wheat,  and  cowpeas 
do  well.  Tobacco  produces  from  800  to  1,000  pounds  per  acre.  The 
leaf  is  somewhat  coarse  and  heavy  and  it  cures  to  a  red  or  black  ma- 
hogany color,  selling  at  a  lower  price  per  pound  than  the  tobacco 
grown  upon  the  sandy  loams.  The  Cecil  clay  is  naturally  one  of  the 
strongest  soils  in  this  region  and  is  susceptible  of  high  improvement. 
The  effects  of  manures  are  quite  lasting.  The  yields  upon  this  soil 
can  be  greatly  increased  by  deeper  plowing,  more  thorough  cultiva- 
tion, and  by  growing  cowpeas  and  clovers  to  fill  the  soil  with  humus. 
Lime  would  be  beneficial  following  the  use  of  green  crops.  Acid 
phosphate  applied  to  this  soil  will,  in  connection  with  the  above  treat- 
ment, increase  the  crop  yields,  and  probably  serve  in  a  great  measure 
the  same  purpose  as  a  cheap  complete  fertilizer.  The  soil  can  be 
made  to  produce  much  larger  yields  than  it  does  at  present. 

This  land  is  now  selling  at  from  $5  to  $10  an  acre. 

The  results  of  mechanical  analyses  of  the  soil  and  subsoil  of  the 
Cecil  clay  are  given  in  the  following  table : 

Mechanical  analyses  of  CecU  clay. 


Number. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

sut. 

Clay. 

19933 

Soil 

Percent. 

as 

.0 

Percent. 

3.2 

.6 

Percent. 
1.6 
.7 

Percent. 
14.8 
9.4 

Percent. 
21.8 
9.0 

Percent. 
37.6 
33.3 

PercenL 
20.2 

19934 

SubsoU 

48.2 

HEBNDON    STONY    LOAM. 


The  Hemdon  stony  loam  to  a  depth  of  about  6  inches  is  a  yellowish 
or  grayish  fine  sandy  loam  containing  from  40  to  60  per  cent  of  rock 
fragments  of  quartzite  and  schist  and  small  gravel.  The  slopes  near 
the  base  of  the  mountain  are  not  so  stony  as  the  higher  elevations. 
The  subsoil  is  a  yellow  fine  sandy  clay,  which  at  a  depth  of  15  or 
20  inches  passes  into  a  yellow  or  mottled  clay.  A  few  iron  gravel 
are  present  in  the  subsoil,  and  in  a  few  places  disintegrated  rock  is 
encountered  at  24  inches. 

There  is  only  one  body  of  this  soil  in  the  county,  and  it  covers  a 
little  more  than  1  square  mile  in  the  southwest  part  on  the  Caswell 
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and  Alamance  county  line.  It  occupies  the  northern  end  of  Stony 
Creek  Mountain,  which  rises  some  100  to  200  feet  above  the  sur- 
rounding country.  The  slopes  of  this  mountain  are  gentle  and  regu- 
lar, there  being  no  large  gullies  or  any  great  amount  of  erosion,  and 
the  natural  surface  drainage  is  good. 

This  soil  is  derived  mainly  from  the  weathering  of  quartzite, 
being  modified  to  a  certain  extent  by  the  presence  of  coarse-textured 
diorite  and  schist. 

Practically  all  of  the  mountain  is  forested.  On  the  sides  there 
are  white,  red,  and  chestnut  oaks  and  yellow  poplar,  all  of  which 
is  valuable  as  merchantable  timber,  while  near  the  top  the  trees 
are  smaller  and  some  scrub  oaks  were  seen.  This  soil  will  produce 
good  fruits,  especially  peaches  and  apples.  Where  cultivated  near 
the  base  of  the  mountain,  com  and  tobacco  were  grown.  A  fair 
yield  of  com  is  usually  obtained. 

This  land  is  held  at  from  $4  to  $6  an  acre. 

The  results  of  mechanical  analyses  of  soil  and  subsoil  are  given 
in  the  following  table : 

Mechanical  analyses  of  Hemdon  atony  loam. 


Number. 

DesoripUoxi. 

Fine 
gravel. 

Coarae 
sand. 

ICedlmn 
sand. 

Fine 
sand. 

Very  line 
sand. 

Silt. 

Clay. 

10035 

Soil 

Percent. 

3.6 

:    2.2 

Percent. 
7.0 
2.0 

Percent. 
3.2 
2.2 

Percent. 
15.0 
10.6 

Percent. 
25.0 
20.1 

Percent. 
38.7 
26.7 

Percent. 
6.5 

19B36 

SubaoU 

25.8 

IBEDELL   BANDT  LOAM. 


The  surface  soil  of  the  Iredell  sandy  loam  consists  of  a  dark-gray 
or  dull-brown  medium  to  fine  sandy  loam,  to  a  depth  of  6  to  10  inches. 
The  land  is  commonly  called  "  black-jack  oak,"  or  "  beeswax  "  land. 
On  many  of  the  knolls  and  ridges,  except  where  the  surface  has  been 
eroded,  the  soil  is  a  loose,  ijuedium,  sandy  loam,  while  on  the  flat  and 
level  areas  a  fine  sandy  loam  or  mellow  loam  is  encountered.  A  few 
small  iron  concretions  are  of  frequent  occurrence  in  this  soil.  Just 
north  of  Stony  Creek  Mountain  there  is  a  large  amount  of  these  con- 
cretiona^  and  the  soil  is  open  and  gravelly  to  a  depth  of  12  to  14 
inches  and  produces  good  crops. 

The  subsoil  is  a  yellowish,  light-brown,  or  dull-brown,  sticky,  im- 
pervious clay,  usually  about  30  inches  deep,  and  there  are  spots  where 
the  subsoil  is  a  reddish,  sticky,  heavy  clay.  Only  in  a  few  areas  does 
the  subsoil  extend  to  a  depth  of  36  inches.  Throughout  the  greater 
part  of  the  type  the  clay  subsoil  grades  into  a  soft,  disintegrated 
diorite  rock  at  24  to  30  inches,  and  this  passes  into  the  hard  bed  rock 
at  about  86  inches.    The  yellow  clay  on  exposure  to  the  weather 
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becomes  dull  brown  in  color.  It  cracks  open  upon  drying,  and  is  very 
plastic  and  sticky  when  wet.  In  the  vicinity  of  Prospect  Hill  the  soil 
is  somewhat  coarser  in  texture  than  in  the  main  areas  of  the  type,  and 
the  subsoil  is  somewhat  mottled  and  contains  a  few  quartz  particles. 
In  some  of  the  poorly  drained  areas  a  thin  iron  crust,  locally  known 
as  hardpan,  is  found  between  the  soil  and  subsoil. 

A  great  part  of  this  type  occurs  in  one  large  area  in  the  southeast- 
ern part  of  the  county,  beginning  at  the  south  side  of  the  county  at 
Stony  Creek  and  extending  in  a  northeasterly  direction  across  the 
county,  varying  in  width  from  4  to  6  miles.  It  has  a  very  irregular 
northern  boundary,  but  a  rather  regular  and  undulating  southern 
boundary  adjoining  the  Durham  coarse  sandy  loam.  This  soil  type 
is  typically  developed  around  Leasburg,  Hightowers,  Topnot,  Fitch, 
and  Jericho,  and  one  body  of  the  coarser  and  deeper  phase  is  found  in 
the  vicinity  of  Prospect  Hill.  A  few  spots  and  bodies  are  scattered 
over  the  northern  and  central  parts  of  the  county. 

The  topography  of  the  Iredell  sandy  loam  varies  from  level  and 
gently  rolling  to  rolling  and  badly  broken  areas.  Some  of  the  flat, 
level,  and  gently  rolling  areas  lie  between  Frogsboro  and  Leasburg, 
Baynes,  and  around  Jericho.  The  more  rolling,  broken,  and  hilly 
areas  occur  along  the  county  line  and  Hyco  and  Reedy  Fork  creeks. 
Especially  is  this  topography  noticeable  in  traveling  from  Leasburg 
to  Topnot.  A  considerable  part  of  this  rolling  country  is  badly 
eroded.  All  the  rolling  areas  have  good  natural  surface  drainage, 
but  the  flat  areas  are  poorly  drained.  The  impervious  subsoil  retards 
the  downward  movement  of  the  rain  water  and  also  hinders  the  capil- 
lary movement  of  the  soil  moisture. 

The  Iredell  sandy  loam  is  derived  mainly  from  the  weathering  of 
diorite,  which  is  a  dark-green  rock ;  the  differences  in  the  amount  of 
quartz  and  feldspar  in  this  rock  affect  the  soil  to  a  more  or  less  degree. 
The  diorite  is  cut  by  veins  of  granite  and  gneiss  and  hornblende. 
In  the  granitic  areas,  especially  in  the  Prospect  Hill  section,  the  soil 
appears  to  be  derived  from  this  granite.  The  more  sandy  areas  of  the 
type  are  derived  from  the  diorite,  which  contains  a  large  amount  of 
quartz,  and  from  the  granite  and  gneiss  veins.  The  weathering  of 
the  diorite  and  its  associated  rocks  has  not  been  deep.  This  is  per- 
haps due  in  a  large  measure  to  the  impervious  nature  of  the  subsoil. 

The  native  growth  on  this  type  consists  of  post,  red,  white,  and 
black-jack  oaks,  and  a  few  cedar  pine.  Some  excellent  timber  was 
seen  on  this  type  between  Leasburg  and  Frogsboro  and  in  many 
other  places. 

On  spots  on  the  high  sandy  ridges  and  knolls,  which  are  well 
drained,  tobacco  does  fairly  well,  but  the  type  as  a  whole  is  too  cold 
natured  and  the  subsoil  too  impervious  for  the  successful  production 
of  this  crop.     It  is  best  suited  to  oats,  wheat,  grasses,  and  corn. 
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Oats  would  probably  be  the  best  crop  to  grow  upon  this  soil.  The 
cattle  industry  should  be  developed  on  this  type. 

Corn  yields  frcrni  10  to  20  bushels,  and  sometimes  as  much  as  35 
bushels  per  acre ;  wheat,  from  7  to  10  bushels  on  an  average,  but  as 
high  as  27  bushels  have  been  produced  near  Stony  Creek  by  some  of 
the  best  farmers;  oats,  20  to  30  bushels  on  an  average,  with  a  maxi- 
mum yield  of  about  50  bushels ;  tobacco,  about  700  to  800  pounds,  the 
leaf  being  somewhat  coarse  and  stocky  and  having  little  body. 

By  better  drainage,  aeration,  deeper  plowing,  and  by  the  use  of 
lime  this  soil  can  be  improved.  It  is  naturally  acid  in  character,  and 
this  acidity  needs  to  be  corrected  in  order  for  it  to  produce  its  maxi- 
mum crops.  The  usual  brands  of  fertilizer  are  used.  Barnyard 
manure  warms  and  loosens  up  the  soil,  thus  greatly  increasing  the 
yields.  Large  areas  of  this  type  are  at  present  undeveloped,  being 
covered  by  a  growth  of  black-jack  oak  and  the  merchantable  timber 
previously  mentioned. 

Much  of  this  land,  unimproved,  can  be  purchased  at  $5  an  acre, 
while  the  best  improved  land  nearest  the  lines  of  transportation  sells 
at  from  $10  to  $12  an  acre.  It  is  not  so  desirable  a  soil  as  the  Cecil 
sandy  loam. 

The  following  table  gives  the  average  results  of  mechanical  analy- 
ses of  soil  and  subsoil  of  this  type : 

Mechanical  analyses  of  Iredell  sandy  loam. 


Number. 

Description. 

Fine 
gravel. 

Percent. 

3.4 

.1 

Coarae 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

sut. 

Clay. 

19M9, 19961 

Sou 

Percent. 
1.6 

Percent. 
7.8 
1.7 

Percent. 

27.6 

7.1 

Percent. 
15.7 
0.2 

Percent. 

3ai 

22.4 

Percent. 
6.0 

19860.19052 

SobaoU 

6&1 

DURHAM  COAB8E  SANDY  LOAM. 

The  surface  soil  of  the  Durham  coarse  sandy  loam  to  a  depth  of  8  to 
15  inches  consists  of  a  yellowish-gray  to  gray  coarse  sandy  loam.  It 
is  conamonly  called  "  gray  land  "  or  "  isinglass  land."  In  the  forested 
areas  the  first  few  inches  of  the  soil  is  of  dark-gray  color,  due  to  the 
presence  of  organic  matter.  Most  of  the  type  contains  a  few  fine 
quartz  gravel.  There  are  some  bodies  of  medium  sandy  loam,  and 
these  are  usually  free  from  gravel.  The  coarser  areas  of  the  type  are 
noticeable  around  Ridgeville  and  Baynes.  In  many  localities  there  is 
a  small  amount  of  finely  divided  mica  in  the  soil  and  also  in  the  sub- 
soiL  It  is  a  loose,  open,  easily  tilled  soil,  warming  up  early  in  the 
spring.  Throughout  the  type  there  are  strips  and  spots  of  soil  very 
similar  to  the  Iredell  sandy  loam,  and  in  some  places  it  was  difficult  to 
draw  a  boundary  line  between  these  two  types. 
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The  subsoil  of  the  typical  areas  is  a  yellow  friable  clay,  with  some 
coarse  sand  particles,  to  a  depth  of  36  inches.  In  small  areas  the  sub- 
soil is  a  reddish-yellow  or  mottled  yellow  clay,  while  adjoining  the 
Cecil  sandy  loam  areas  the  subsoil  grades  into  a  red  clay.  Occa- 
sionally there  are  dikes  of  granitic  rock  which  have  not  been  weaUi- 
ered  so  thoroughly  as  the  true  granite,  and  this  disintegrated  rock  is 
encountered  at  from  20  to  30  inches,  and  sometimes  the  surface  soil 
grades  into  it. 

The  development  of  this  type  is  confined  exclusively  to  one  large 
irregularly  outlined  area  in  the  southeastern  part  of  the  county.  It  is 
broken  only  by  small  strips  and  spots  of  other  types.  It  is  typically 
developed  around  Ridgeville,  Corbetts,  and  Baynes,  and  borders  the 
Alamance  and  Orange  County  line  14  miles  on  the  south  and  the 
Person  County  line  for  6  miles  on  the  east,  thus  giving  a  large  trian- 
gi^ar-shaped  area  of  soil. 

The  surface  features  of  this  type  vary  from  rolling  and  broken 
areas  to  gently  rolling  and  level  areas.  The  ridge  from  Frogsboro  to 
Ridgeville  by  Prospect  Hill  and  the  section  around  Corbetts  and 
Baynes  are  the  largest  and  most  typical  areas  of  gently  rolling  to 
level  topography.  The  more  rolling  and  broken  areas  occur  along 
Hyco,  Lynch,  and  Sugar  Tree  creeks.  The  hillsides  are  sometimes 
steep  and  in  many  cases  erosion  is  excessive.  The  open  texture  of  the 
surface  soil,  coupled  with  the  rolling  topography,  insures  excellent 
natural  surface  drainage,  and  practically  no  areas  of  any  extent 
require  underdrainage. 

The  Durham  coarse  sandy  loam  is  a  residual  soil  which  has  been  de- 
rived from  the  weathering  of  a  granite  rock,  being  influenced  in  re- 
stricted areas  by  dikes  of  diorite,  diabase,  and  small  veins  of  quartz. 
The  granite  rock  is  a  coarse-grained  biotite  granite  which  is  com- 
posed of  feldspar,  quartz,  and  mica.  It  is  usually  decomposed  to  a 
depth  of  several  feet,  but  in  some  cases  a  disintegrated  rock  comes 
near  the  surface.  The  feldspar  breaks  down,  forming  clay,  while  the 
quartz  remains  as  sand,  and  the  resultant  product  is  a  loose,  coarse- 
textured  sandy  loam  with  a  few  mica  scales. 

The  larger  part  of  this  type  is  under  cultivation,  while  the  remain- 
ing areas  are  forested  to  white,  post,  and  red  oak,  some  hickory,  dog- 
wood, and  other  hardwoods,  and  scattering  yellow  pine.  Some  of 
this  forest  contains  valuable  timber.  This  soil  is  particularly 
adapted  to  bright  yellow  tobacco,  for  which  it  is  the  best  soil  in  this 
section  of  the  State.  It  is  also  suited  to  sweet  potatoes,  fruits,  and 
truck  crops,  and  by  a  rotation  of  crops,  proper  cultivation,  and 
manuring,  it  will  produce  fairly  good  yields  of  com,  wheat,  and  oats. 
Tobacco  yields  from  500  to  1,000  pounds  per  acre,  the  average  being 
about  700  pounds;  com,  from  10  to  20  bushels;  and  wheat,  7  to  10 
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bushels.     Sweet  potatoes  do  well,  and  apples,  peaches,  small  fruits, 
and  garden  vegetables  give  very  satisfactory  returns. 

There  is  a  custom  of  fallowing  land,  allowing  it  to  grow  up  to. 
broom  sedge  for  one  or  two  years,  then  planting  it  to  tobacco.  To- 
bacco does  well  on  land  treated  in  this  manner.  It  has  been  found 
that  tobacco  following  cowpeas  produces  a  somewhat  inferior  grade 
the  first  year,  but  by  planting  corn  after  the  cowpeas  for  one  year  the 
soil  is  brought  into  good  condition  for  tobacco.  Coarse  stable  manure 
and  cowpea  vines  incorporated  in  the  soil  considerably  increase  the 
yield,  and  the  effects  of  such  treatment  are  seen  in  the  soil  for  several 
years. 

Practically  all  the  crops  grown  upon  the  Durham  coarse  sandy  loam 
are  fertilized  to  a  more  or  less  extent,  especially  tobacco.  About  600 
to  900  pounds  of  a  complete  fertilizer,  analyzing  nitrogen  3,  phos- 
phoric acid  8,  potash  3  per  cent,  is  used.  Some  use  the  8-2-2  grade 
considerably.  A  few  farmers  apply  about  50  poimds  of  nitrate  of 
soda  at  the  second  working  of  tobacco.  Tenants,  as  a  rule,  do  not  use 
quite  as  large  quantities  of  fertilizer  as  the  farmer  who  cultivates  his 
own  field.  Stable  manure  does  well  for  tobacco,  but  the  tobacco  does 
not  seem  to  ripen  just  right  with  the  manure  alone,  so  some  commer- 
cial fertilizer  is  required  in  order  to  get  a  good  grade  of  tobacco. 

Part  of  the  Durham  coarse  sandy  loam  is  in  a  low  state  of  cultiva- 
tion, due  to  the  clean  and  yearly  cropping  of  the  soil  to  tobacco.  The 
undeveloped  areas  of  this  soil  sell  for  $8  to  $15  an  acre,  while  the 
better  improved  areas  around  Baynes  and  Ridgeville  are  held  at 
$10  to  $40  an  acre. 

The  average  results  of  mechanical  analyses  of  the  soil  and  subsoil 
of  this  type  are  given  in  the  following  table : 


Mechanical  analyses  of  Durham  coarse  sandy  loam. 

l^umber. 

Description. 

Fine     -   Coane 
gnyel.   ,    sand. 

i 

ICedlum 
sand. 

Fine 
sand. 

Very  fine 
sand. 

sut. 

Clay. 

19045,19947 

Sou 

Percent. 
14.4 
5.4 

Percent. 
2fi.2 
10.8 

Percent. 
9.8 
5.4 

Percent. 
14.0 
&0 

Percent. 
9.9 
3.4 

Percent. 
90.9 
98.7 

Percent, 
5.0 

19946,19948 

SubsoU 

39.7 

CASWELL  8ANDT  LOAM. 


The  surface  soil  of  this  type,  to  a  depth  of  6  to  10  inches,  is  a  light- 
gray,  yellowish-gray,  or  ashy  colored  medium  sandy  loam,  usually 
containing  a  few  fine  fragments  of  gneiss  and  quartz.  In  many 
places  there  are  spots  of  Cecil  sandy  loam  and  spots  and  strips  of 
Iredell  sandy  loam  and  phases  of  these  types  scattered  throughout 
areas  of  the  Caswell  sandy  loam. 

The  subsoil  of  the  best-developed  areas  is  a  yellow  sandy  clay  with 
spots  of  mottled  or  reddish  day.    The  subsoil  commonly  grades  into 
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disintegrated  gneiss  or  granite  at  24  to  30  inches,  and  in  many  in- 
stances on  the  steeper  slopes  this  decayed  rock  joins  the  surface  soil 
and  even  outcrops  occasionally.  There  are  some  areas  where  the 
sandy  clay  subsoil  passes  into  an  impervious  brown,  mottled  yellow 
or  gray  clay  just  before  the  partially  decomposed  rock  is  reached. 
This  impervious  stratum  considerably  influences  the  drainage,  and 
such  spots  are  cold  natured  and  sour. 

The  Caswell  sandy  loam  occurs  in  large  areas  of  irregular  outlines 
in  the  central  and  northeastern  parts  of  the  county.  Large  areas 
are  found  along  Country  Line,  Hyco,  Moon,  Hogan,  and  Rattlesnake 
creeks,  being  well  developed  around  Yarbro,  Yanceyville,  and  south 
of  Blanch.  Small  bodies  are  distributed  throughout  the  Cecil  sandy 
loam  areas. 

The  type  occupies  the  roughest  topography  in  the  county,  it  being 
hilly,  rolling,  and  rough,  following  the  streams,  and  lying  between 
the  rolling  uplands  of  the  Cecil  sandy  loam  and  the  alluvial  deposits 
along  the  stream.  The  surface  features  of  some  of  the  knolls  and 
ridges  are  favorable  for  cultivation,  but  there  are  bodies  of  this  soil 
which  are  so  broken  and  rough  as  to  preclude  their  use  for  general 
farming  purposes.  The  small  streams  and  rivulets  have  made  deep 
inroads  into  this  type,  leaving  steep  hillsides  which  are  in  many  cases 
badly  gullied.  Owing  to  its  position,  it  possesses  the  best  natural 
surface  drainage  of  any  type  in  the  county.  In  many  cases  the  drain- 
age is  too  excessive,  as  those  bodies  which  have  the  decayed  rock  or 
bed  rock  near  the  surface  are  loose,  porous,  and  quite  dry.  The  only 
poorly  drained  spots  are  where  the  impervious  clay  occurs  in  the 
subsoil. 

Most  of  this  type  is  derived  from  the  disintegration  and  decompo- 
sition of  gneiss  and  schist,  and  some  from  granite,  'there  are  dikes 
of  diorite  throughout  these  formations  which  have  influenced  the 
soil  to  some  extent.  This  soil  in  the  main  is  derived  frcxn  the  same 
kind  of  rock  as  the  Cecil  sandy  loam,  but  erosion,  on  account  of  the 
topography,  has  so  acted  on  the  material  as  to  give  a  §oil  entirely 
different  in  composition  and  agricultural  value.  The  Caswell  sandy 
loam  might  rightly  be  termed  a  product  of  excessive  erosion.  On 
account  of  the  rolling  and  hilly  surface,  erosion  has  kept  such  a  close 
pace  with  the  disintegration  and  decomposition  of  the  rock  that  the 
accumulation  of  the  soil  has  not  been  deep.  The  rain  water  carries 
away  in  suspension  the  finer  particles,  leaving  the  coarser  ones,  Uius 
giving  a  loose  sandy  loam  soil. 

The  native  growth  consists  of  oak  and  other  hardwood,  yellow  pine, 
some  cedar  pine,  and  old  field  pine.  The  more  uniform  areas  on  the 
ridges  and  knolls  are  adapted  to  bright  tobacco.  Truck  crops,  berries, 
potatoes,  and  vegetables  do  well.  Clover  gives  good  yields  upon  this 
soil  and  should  be  grown  more  extensively.    Tobacco  at  present  is  the 
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main  crop  and  yields  from  600  to  800  pounds  per  acre.  Com,  wheat, 
and  oats  give  low  yields  ordinarily,  but  when  the  soil  has  been  ma- 
nured and  properly  cultivated  good  yields  are  secured.  Some  cow- 
peas  are  grown.  The  Caswell  sandy  loam  produces  its  best  crops 
during  the  rainy  season. 

Green  cowpea  vines  and  coarse  manures  would  improve  this  soil 
considerably.  The  ordinary  8-3-3  and  8-2-2  fertilizer  is  com- 
monly used  on  this  soil.  A  great  deal  of  the  soil  seems  to  be  prac- 
tically depleted  of  its  humus,  and  the  cowpea  vines,  clovers,  and 
manures  would  supply  the  needed  humus  and  furnish  nitrogen  for 
the  crops.  The  roughest  and  most  badly  gullied  areas  of  the  Caswell 
sandy  loani  should  be  reforested  or  remain  forested.  The  other 
broken  areas  could  be  used  advantageously  for  pasture  land.  The 
seeding  of  these  rolling  areas  would  prevent  washing  and  excessive 
erosion. 

Land  of  this  type  ranges  in  price  from  $3  to  $10  an  acre,  depending 
on  its  location  and  the  topography. 

The  following  table  gives  the  average  results  of  mechanical 
analyses  of  the  soil  and  subsoil  of  the  Caswell  sandy  loam : 

Mechanical  analyses  of  Caswell  sandy  loam. 


Namber. 

Description. 

Fine 
gravel. 

CoBTse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

Silt. 

Clay. 

19929,19831 

19930,19932 

Soil 

Percent. 
3.3 
4.3 

Percent. 
13.2 
14.0 

Percent. 
11.7 
8.5 

Percent. 
34.1 
2a8 

Percent. 
14.4 
8.4 

Percent. 
17.9 

Percent. 
5.2 

Subsoil 

20.8 

28.5 

CONGABEE  LOAM. 


The  surface  soil  of  the  Congaree  loam  is  a  brown,  silty  loam  to  a 
depth  of  10  inches.  A  brown,  heavy,  fine,  sandy  loam  of  very  limited 
extent  occurs  on  a  few  of  the  low  ridges  and  in  places  along  the  banks 
of  the  river.  All  of  the  type  is  a  mellow  and  easily  tilled  soil.  The 
subsoil  to  a  depth  of  36  inches  and  more  is  a  brown,  silty  loam,  being 
a  little  heavier  and  more  compact  than  the  surface  soil.  A  few  small 
mica  scales  are  usually  present  in  both  soil  and  subsoil. 

This  soil  type  occurs  only  in  the  northern  end  of  the  county,  follow- 
ing the  Dan  River.  This  strip  of  soil  varies  in  width  from  one- fourth 
to  one-half  mile,  and  is  well  developed  in  the  vicinity  of  Blanch.  The 
Congaree  loam  occupies  the  flat  bottom  land  along  the  Dan  River, 
with  a  gradual  slope  to  and  with  the  course  of  the  river.  There  are  a 
few  very  gently  rolling  ridges,  and  also  some  few  depressions  and 
swales.  The  drainage  is  effected  by  open  ditches,  and  most  of  it  can  be 
easily  drained.  It  is  subject  to  overflow,  and  occasionally  the  crops 
are  badly  damaged. 

72352«— 10 22  ^  , 
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The  soil  is  of  alluvial  origin,  being  composed  chiefly  of  silt,  very 
fine  sand,  and  clay,  with  a  few  small  scales  of  mica.  These  materials 
have  been  washed  from  the  hills  and  uplands  and  have  been  brought 
down  by  the  Dan  River  and  other  streams  and  deposited  during  times 
of  overflow. 

This  soil  is  especially  suited  to  the  production  of  com,  grasses,  and 
oats.  Com  yields  from  20  to  40  bushels  per  acre  under  ordinary  condi- 
tions, but  as  high  as  60  bushels  per  acre  have  been  made.  Farms  of 
this  type,  including  some  of  the  contiguous  uplands,  sell  at  about  $10 
an  acre. 

The  following  table  gives  the  results  of  mechanical  analyses  of  soil 
and  subsoil  of  this  type : 

Mechanical  analyses  of  Congaree  loam. 


Number. 

Desorfptfon. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
Band. 

Fine 
Band. 

Very  fine 
sand. 

snt 

Clay. 

19043 

Son 

Per  cent  m 

0.1 

.1 

Percent, 
0.0 
1.0 

Percent, 

0.0 

.8 

PercenL 
18.0 
8.4 

Percent, 
16.4 
10.0 

PercenL 
65.7 

62.2 

PercenL 
14.1 

10044 

Son 

17.7 

MEADOW. 


The  areas  of  Meadow  in  Caswell  County  have  no  uniformity  as  to 
texture  or  depth.  The  soil  varies  from  a  loam  to  a  sandy  loam,  and 
even  a  sand  with  considerable  gravel.  In  a  few  places  tiie  soil  is  the 
same  as  the  Congaree  loam,  but  in  most  of  the  areas  it  is  a  variable 
sandy  loam. 

It  occurs  in  narrow  strips  from  a  few  yards  to  several  hundred 
yards  in  width,  following  many  of  the  streams.  The  largest  and 
longest  bodies  of  Meadow  Ire  along  Country  Line,  Hyco,  Hogan, 
and  Moon  creeks,  while  small  strips  are  found  along  some  of  their 
tributaries  and  other  streams. 

The  Meadow  comprises  the  Idw,  wet  land  having  an  elevation  of 
only  a  few  feet  above  the  normal  water  level  of  the  streams.  All  of  it 
is  subject  to  frequent  overflow,  and  part  of  it  is  wet  during  the  entire 
year.  A  few  spots,  where  the  soil  is  similar  to  the  Congaree  loam, 
have  been  cleared  and  drained,  and  produce  good  yields  of  com.  A 
large  part  of  the  Meadow  is  covered  with  small  bushes  or  forested. 
Some  of  it  is  used  for  pasture.  By  straightening  the  stream  channels 
and  cutting  some  ditches  much  of  the  soil  could  be  brought  under  cul- 
tivation. Some  areas  would  grow  good  crops  of  corn  and  grasses, 
and  the  remaining  areas  could  be  used  advantageously  as  summer  pas- 
tures for  cattle. 
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SUMMARY. 

Caswell  CJounty  lies  in  the  northern  part  of  North  Carolina,  border- 
ing the  Virginia  State  line.  The  county  is  nearly  square  in  shape  and 
contains  about  400  square  miles.  The  surface  features  are  those  of  a 
high  plateau  which  has  been  badly  dissected  by  erosion,  thus  leaving 
level,  rolling,  and  hilly  surface  conditions.  Its  general  surface  slope 
is  to  the  north  and  the  drainage  is  excellent.  Many  creeks  flow 
through  the  county  and  empty  into  the  Dan  River  on  the  north. 

The  county  lies  in  the  Piedmont  section  of  the  State,  and  its  several 
soil  types  have  been  formed  from  the  weathering  of  the  underlying 
gneiss,  schist,  granite,  diorite,  and  other  rocks.  Eight  distinct  types 
of  soil  have  been  mapped,  including  Meadow,  and  the  area  of  each 
outlined  on  the  soil  map.  The  Cecil  sandy  loam  is  the  most  extensive 
type  in  the  county.  It  is  a  gray  or  brown  sandy  loam  underlain  by 
red  stiff  clay.  It  is  adapted  to  tobacco,  com,  oats,  wheat,  cowpeas, 
clover,  sweet  potatoes,  truck  crops,  and  fruits. 

The  Cecil  clay  is  a  red  or  brown  loam  or  clay  underlain  by  stiff,  red 
clay.  It  is  well  suited  to  wheat,  oats,  com,  clover,  grasses,  and  cow- 
peas.    It  is  a  strong  soil  and  is  capable  of  high  improvement. 

The  Durham  coarse  sandy  loam  is  a  light-gray,  coarse,  sandy  loam 
underlain  by  a  yellow  friable  clay.  It  is  locally  called  "  isinglass 
land."  It  is  the  best  soil  in  the  county  for  the  production  of  bright 
tobacco,  and  is  also  well  suited  to  potatoes  and  truck  crops. 

The  Iredell  sandy  loam,  which  is  often  called  "black-jack  oak 
land,"  is  a  medium  to  fine  sandy  loam  with  a  yellow  to  brown,  waxy, 
impervious  clay  subsoil.  Only  the  sandy  ridges  which  are  well 
drained  are  suited  to  tobacco.  Oats,  wheat,  and  grass  give  best 
returns  on  this  land. 

The  Caswell  sandy  loam  is  a  light-gray,  sandy  loam  with  a  yellow 
clay  or  rotten  rock  subsoil.  Some  of  it  is  suited  to  tobacco.  Most  of 
it  should  be  seeded  for  pasturage,  as  the  broken,  rough,  hilly  areas  do 
not  permit  of  easy  cultivation. 

The  Congaree  loam  occurs  in  a  belt  along  the  river.  It  is  a  brown 
silty  loam,  and  is  well  adapted  to  com  and  grass. 

The  small  body  of  Herndon  stony  loam  and  the  few  strips  of 
Meadow  land  are  not  used  to  any  appreciable  extent  at  present. 

TTie  main  crop  grown  in  the  county  is  bright  tobacco,  more  than 
6J)00,000  pounds  being  produced  annually.  The  yield  of  the  crop  is 
from  500  to  1,200  pounds  to  the  acre  and  it  sells  at  from  6  to  40  cents 
per  pound.  The  crop  of  next  importance  is  com,  while  considerable 
wheat  and  oats  are  also  produced. 

Land  values  are  low,  the'same  kind  of  land  selling  at  much  higher 
prices  in  other  sections  of  the  State.    The  growing  of  more  grain  and 
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grasses  and  the  raising  of  more  stock  would  likely  have  a  tendency  to 
increase  the  selling  price  of  much  of  the  land.  Some  beautiful  forests 
of  hardwoods  were  observed,  and  from  these  could  be  manufactured 
valuable  products  at  a  profit. 

Caswell  County  has  a  splendid  climate.  The  rolling  character  of 
the  land,  the  high  elevation,  the  good  drainage,  and  the  excellent 
drinking  water  supplied  from  wells  and  springs  make  it  a  healthful 
section  in  which  to  live. 

The  main  line  of  the  Southern  Railway  crosses  the  northwest  comer 
of  the  county,  and  the  Norfolk  and  Danville,  a  branch  of  the  same 
system,  swings  into  the  northeastern  part.  With  railroad  transporta- 
tion through  the  interior  of  the  county  a  more  rapid  development 
would  take  place.  A  large  part  of  the  population  is  at  a  noticeable 
disadvantage  because  of  a  lack  of  railroad  facilities.  A  railroad 
through  the  central  part  would  give  strong  encouragement  to  a  more 
diversified  agriculture,  and  would  be  a  benefit  alike  to  the  towns 
and  the  country. 

Yanceyville,  the  county  seat,  and  Milton  and  Leasburg  are  the 
largest  towns  in  the  county.  These  places  were  manufacturing  cen- 
ters for  tobacco  and  flourishing  towns  before  the  war. 

Caswell  County  possesses  an  excellent  and  intelligent  citizenship, 
its  natural  resources  are  great,  its  lands  are  cheap,  and  the  large  unde- 
veloped areas  invite  settlers  of  the  highest  type. 
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SOIL  SURVEY  OF  GRADY  COUNTY,  GEORGIA. 

By  HUGH  H.  BENNETT  and  Party. 


DESCRIPTION   OF  THE   AREA. 

Grady  County,  situated  in  southwest  Georgia,  on  the  Florida  line, 

is  bounded  on  the  north  by  Mitchell  County,  on  the  east  by  Thomas 

County,  on  the  west  by  Decatur  County,  and  on  the  south  by  Gadsden 

and  Leon  counties,  Florida.     Cairo,  the  county  seat,  located  near  the 

center  of  the  county, 

is  in    a    direct    line    H  .      .1     ^  k^" 

about  198  miles  south 

of  Atlanta,  200  miles 

southwest  from  Sa-f 

vannah,  and  30  miles 

nearly     north     from 

Tallahassee,  Fla.  The 

area  of  the  county  is 

294,080  acres  or  ap- 

proximately  459 

square     miles.     The 

base  map  is  on  the 

scale  of  1  inch  to  the 
mile  and  shows  the 
location  of  roads, 
towns,  shoolhouses, 
churches,  dwellings, 
railroads,  streams,  etc. 
It  was  made  by  the 
plane-table  method  of 
surveying,  as  the  soil 
mapping  progressed. 
The  territory  now  in- 
cluded in  the  county 
was  covered  in  an 
early  survey  by  which 
it  was  divided  into  lots  theoretically  containing  250  acres  each.  In 
the  present  survey  there  was  not  sufficient  time  to  resurvey  these  land- 
lot  lines;  in  fact,  this  was  considered  unnecessary,  as  the  location  of 
the  bodies  of  the  various  grades  of  soU,  the  primary  object  of  the  sur- 
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8. — Sketch  map  showing  location  of  the  Grady  County 
area,  Georgia. 
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vey,  was  satisfactorily  accomplished  with  reference  to  other  well- 
known  and  established  points. 

In  its  topographic  aspect  Grady  County  presents  the  appearance 
of  a  plain  more  or  less  interrupted  by  minor  surface  alterations  due 
to  erosion.  The  lay  of  the  land  would  be  described  in  a  general  way 
as  flat  or  only  gently  undulating  to  gently  rolling,  varied  here  and 
there  by  minor  ridges,  hills,  swales,  and  sink-hole  depressions,  and 
rather  shallow,  narrow  stream  viilleys.  There  are  few,  if  any,  points 
in  the  county  from  which  very  extensive  views  of  the  surrounding 
country  can  be  had.  The  altitude  at  Cairo  is  235  feet  and  that  at 
Meigs,  just  over  the  line  from  the  northeastern  comer  of  the  county, 
is  341  feet.  There  are  some  conspicuously  rolling  sections,  as  in  the 
neighborhood  of  the  large  streams,  where  erosion  has  been  most 
active  in  dissecting  the  land  surface.  To  the  south  of  Cairo  is  found 
the  most  uneven  country,  and  here  the  stream  valleys  are  widest. 
The  surface  is  sufficiently  eroded,  however,  in  places  along  Barnetts 
Big  and  Little  Tired,  and  Turkey  creeks,  and  the  Ocklocknee  River 
to  give  the  land  a  fairly  rolling  topography. 

The  black-jack  lands  of  the  northern  and  northwestern  parts  of 
the  county  are  often  rather  hilly,  even  at  considerable  distance  from 
the  larger  drainage  ways,  but  the  hills  are  low  and  usually  quite 
rounded.  A  peculiar  topographic  feature  is  presented  in  the  low, 
flat,  or  "  slough  "  lands  of  the  northwestern  part  of  the  county,  as  is 
interestingly  seen  in  the  "  Big  Slough,"  a  perfectly  flat  stretch  of 
country  having  the  appearance  of  a  well-defined  stream  bottom 
without  a  stream,  excepting  the  small  branches  entering  from  the 
adjacent  higher  country.  All  water  entering  this  slough  gradually 
disappears  by  sinking  into  the  ground. 

The  many  sink-hole  openings  into  the  underlying  limestone  give 
rise  to  some  very  interesting  surface  features.  There  is  a  beautiful 
water  fall*»  at  the  Lime  Sink  just  west  of  Spring  Hill  Church  in 
Lime  Sink  district,  where  a  perennial  stream  of  considerable  size 
flows  over  the  brink  of  the  sink  hole  in  a  fall  of  about  65  feet  to 
disappear  in  the  limestone  cave  below.  The  sudden  entrance  of  the 
stream  into  this  sink  hole  without  any  noticeable  change  in  the  sur- 
rounding topography  affords  a  striking  illustration  of  the  peculiar 
surface  configuration  that  may  be  encountered  in  a  country  underlain 
by  limestone.  In  this  sink  there  is  exposed  a  good  geological  section, 
the  upper  portion  of  which  consists  mainly  of  a  mottled  sandy  clay 
several  feet  thick  representing  the  sedimentary  material  deposited 
over  the  limestone  during  the  existence  in  this  region  of  a  prehis- 
toric sea.  Limestone,  the  color  of  which  varies  from  light  gray  to 
greenish  gray,  underlies  this  soil  layer  to  the  bottom  of  the  sink  hole, 

«  McCallle  refers  to  this  as  Forest  Falls,  BuL  5,  Geological  Survey  of  Georgia, 
pp.  55-56. 
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This  rock  contains  numerous  fossil  shellfish  and  occasional  bones  of 
prehistoric  animals.  The  depth  of  the  depression  is  gradually  dimin- 
ishing because  of  the  sand  accumulation  by  deposition  from  over- 
loaded drainage  water,  especially  that  from  the  nearby  road.  The 
vast  quantities  of  soil  material  carried  off  underground  through  such 
erosional  activity  undoubtedly  illustrates  the  process  by  which  some 
of  the  low  "slough  lands"  of  this  region  have  been  formed.  In 
Blowing  Cave  district  there  is  an  opening  into  an  un4erground  pas- 
sageway known  as  the  Blowing  Cave  on  account  of  the  peculiar 
alternate  passing  in  and  out  of  a  current  of  air  from  the  opening  in 
the  bottom  of  the  shallow  lime  sink. 

Other  very  interesting  surface  features  due  to  the  uneven  dissolu- 
tion of  the  basal  limestone  are  seen  at  various  points  as  at  the  watet* 
falls  south  of  Blowing  Cave,  the  deep  conical  depression  known  as 
Bay  Sink,  etc. 

The  larger  streams  all  have  unbroken  stretches  of  flat  bottom  land 
ranging  from  narrow  strips  to  the  broad  "  river  flats  "  of  the  Ock- 
locknee  Kiver.  Low  bluffs  extend  along  the  river  here  and  there, 
but  they  quickly  recede  to  give  way  to  the  flat  bottom  land  again. 
These  bottom  lands  are  cut  by  streams,  old  stream  channels,  minor 
depressions,  and  hummocks.  They  are  all  subject  to  overflow.  In 
places  the  outer  margin  of  the  bottom  land  is  marked  by  a  distinct 
bluff,  above  which  stretches  away  a  perfectly  flat  country,  having 
somewhat  the  appearance  of  a  second  bottom,  as  illustrated  in  the 
flat  lands  between  Pine  Park  and  the  river  to  the  south.  That  they 
are  not  true  second  bottoms  is  shown  by  the  fact  that  there  are 
throughout  the  county  similar  broad,  flat  stretches  in  the  inter- 
stream  upland  country  having  identically  the  same  soil  character- 
istics. Again,  there  may  be  a  gradual  ascent  from  the  bottom  land 
to  the  flat  upland  level,  with  nowhere  any  marked  break  in  the  sur- 
face configuration. 

The  small  streams,  in  places  mere  wet  weather  drainage-ways,  are 
fringed  by  strips  of  low,  wet  land  supporting  growths  of  magnolia, 
bay,  black  gum,  sweet  gum,  and  other  water-loving  trees  and  shrubs. 

Although  the  turpentine  and  lumbering  industries  have  exhausted 
the  merchantable  timber  over  large  sections  of  the  county,  there  are 
some  extensive  bodies  of  longleaf  pine,  interspersed  here  and  there 
with  slash  pine,  black  pine,  scrub  oak,  and  dogwood.  Small  bodies 
of  "hammock"  land  are  found,  which  support  a  growth  of  hard- 
wood, principally  magnolia,  beech,  dogwood,  white,  red,  post,  water, 
Uve,  and  black-jack  oaks,  hickory,  poplar,  maple,  bay,  black  gum, 
and  sweet  gum.  True  stream  bottom  land  is  timbered  principally 
either  with  pine — ^longleaf  and  shortleaf — or  with  hardwood  inter- 
spersed with  pine,  the  latter  mixed  growth  usually  occupying  the 
heavier  bottom  land.    The  shallow  upland  ponds  and  "sloughs" 
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support  thick  growths  of  cypress,  mayhaw,  or  black  gum,  and  are 
called,  according  to  the  growth,  "  cypress,"  "  mayhaw,"  and  "  black 
gum  ponds  "  or  "  sloughs." 

Grady  County,  laid  off  from  Decatur  and  Thomas,  was  organized 
January  1,  1906.  Settlement  began  in  the  present  territory  of  the 
county  in  the  early  part  of  the  nineteenth  century,  but  advanced 
slowly  until  given  an  impetus  by  the  opening  of  the  Atlantic  Coast 
Line  Railroad*  The  settlers  came  largely  from  the  older  section  of 
the  State  and  from  other  Southern  States.  One  section  of  the  county 
is  referred  to  as  the  "  North  Carolina  Colony,"  for  the  reason  that 
the  inhabitants  here  immigrated  largely  from  North  Carolina. 

The  Atlantic  Coast  Line  crosses  the  county  about  its  center  from 
*east  to  west,  affording  quick  transportation  to  a  large  part  of  the 
area.  Public  roads  are  very  good,  on  which  account  distance  to 
market  becomes  much  less  a  burden  to  many  outlying  farms. 

CLIMATE. 

The  climate  of  Grady  County  is  quite  similar  to  that  of  Thomas, 
and  the  following  table,  showing  the  mean  monthly  and  annual 
temperature  and  precipitation,  as  recorded  by  the  Weather  Bureau 
station  at  ThomasviUe,  may  be  taken  to  represent  closely  the  con- 
ditions here: 

Normal  monthly,  aeasonaly  and  annual  temperature  and  precipitation* 


Temperature. 

Precipitation. 

Month. 

Mean. 

Absolute 

Absolute 
minimum. 

Mean. 

Total 

amount  for 

the  driest 

year. 

Total 
amount  for 
the  wettest 

year. 

December 

OF. 
68 
52 
64 

OR 
79 
81 
81 

13 
'I 

In. 
8.9 
3.5 
6.0 

In. 
2.5 
8.6 
4.1 

In, 
7.0 

January 

8.8 

February 

4.8 

Winter 

63 

12.4 

10.1  ;              15.6 

MftTf  >i 

61 
67 
74 

87 
92 
101 

22 
85 
43 

4.7 
3.6 
8.7 

8.4 
3.4 
1.8 

6.4 

April 

5.8 

May 

7.7 

Sorinir     . .                     ... 

67 

12.0 

8.1 

18.9 

June 

July 

80 
82 
81 

102 
106 
101 

48 
62 
61 

5.4 
6.8 
6.3 

6.6 
7.7 
4.3 

8.8 
4.8 

Au^st 

5.5 

Summer. , ,,,,-,.,..-..- 

81 

18.6 

18.6 

19.1 

September * 

77 
68 
69 

99 
97 
88 

46 
85 
26 

4.8 
3.4 
2.7 

0.7                   fi.4 

October 

8.3 
0.6 

2.0 

November 

8.1 

Pall* 

68 

10.9 

4.5 

11.5 

Year 

67 

106 

* 

58.8 

41.3 

66.1 
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The  winters  are  comparatively  warm.  Snow  very  rarely  falls  and 
a  temperature  lower  than  30°  F.  seldom  occurs,  although  during  the 
period  between  November  20  and  March  1  killing  frosts  and  thin 
formations  of  ice  are  not  uncommon.  Flowers,  such  as  violets,  roses, 
and  japonicas,  are  in  bloom  throughout  nearly  the  entire  winter  and 
some  vegetables  can  be  grown  the  year  around.  A  great  number  of 
early  vegetables  can  be  grown  without  much  danger  from  frost  after 
the  middle  of  February,  especially  if  cloth  or  some  other  material, 
as  pine  needles,  is  kept  handy  for  covering  the  tender  plants  in 
threatening  weather.  Blackberries,  dewberries,  and  cabbage  seldom 
suffer  from  too  much  cold.  Peaches  and  pears  occasionally  are  dam- 
aged. 

The  long  warm  summers  are  moderated  by  breezes  which  make  the 
nights  in  particular  quite  pleasant.  June,  July,  and  August,  the 
hottest  months,  have  a  mean  temperature  of  about  81°  F.  Tempera- 
tures of  100°  F.  are  reached  occasionally,  and  there  may  be  even  hot- 
ter days,  but  such  weather  is  rather  exceptional. 

The  rainfall  is  ordinarily  suflScient  for  all  crops,  though  com,  sugar 
cane,  and  watermelons  sometimes  suffer  during  dry  spells  in  May, 
June,  and  July,  especially  on  the  light,  sandy  soils.  Cotton  is  seldom 
damaged  by  drought,  but  it  is  injured  at  times  by  too  much  rain. 
With  abnormal,  heavy  precipitation  it  is  likely  to  go  too  much  to 
stalk  on  the  Norfolk  sand  and  fine  sand  and  on  the  deep  phases  of 
the  Norfolk  sandy  loam  and  fine  sandy  loam.  Tobacco  also  some- 
times suffers  considerably  on  the  lighter  types  of  soil  from  lack  of 
moisture,  on  which  account  the  production  of  the  wrapper  type  should 
not  be  attempted  on  the  Norfolk  fine  sand  and  sand  without  irriga- 
tion. Some  tobacco  growers  are  putting  in  irrigation  systems  for  all 
their  wrapper  tobacco  land  under  shade. 

The  shadjng  of  tobacco  creates  a  more  or  less  artificial  climate, 
according  to  the  completeness  of  the  shading.  Under  cloth  the 
atmosphere,  owing  to  the  high  humidity  and  increased  temperature, 
has  a  moist,  tropical  effect,  favorable  to  a  more  rapid  growth  and 
earlier  maturity  of  the  plants,  while  the  shade  tends  to  increase  the 
size  of  the  leaves  and  to  decrease  their  thickness.  It  is  sometimes 
stated  that  the  soil  inside  the  cheese  cloth  tent  dries  out  more  rapidly 
than  that  outside,  but  experiments  would  indicate  the  contrary. 
Stewart  says,  "  ♦  ♦  *  the  tent  markedly  affects  the  soil  and 
atmospheric  conditions.  It  affects  the  atmosphere  by,  first,  slightly 
increasing  the  temperature ;  second,  by  increasing  the  relative  humid- 
ity a  great  deal;  and,  third,  by  reducing  the  velocity  of  the  wind. 
The  last  two  of  these  reduce  evaporation  at  the  soil  surface,  which 
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conserves  the  soil  moisture  and  maintains  the  soil  more  nearly  at  the 
optimum  water  content"  • 

AGRICULTURE. 

Cotton  and  com  have  been  the  staple  crops  grown  in  the  territory 
now  included  in  Grady  County  practically  from  the  beginning  of 
agriculture.  Potatoes,  rice,  oats,  peas,  and  beans  were  grown  quite 
generally  in  the  early  days  for  home  use. 

Live  stock — principally  cattle  and  hogs — ^had  an  important  place 
in  the  early  agriculture  of  this  general  region.  Land,  except  culti- 
vated fields  which  were  fenced,  was  considered  as  open  range,  and  the 
stock,  kept  in  the  woods  the  year  around,  naturally  deteriorated. 
The  wild  cane  which  grew  along  the  branches  at  first  afforded  green 
feed  in  the  winter,  but  with  constant  grazing  this  soon  disappeared, 
except  on  the  larger  plantations  where  much  land  was  fenced.  Some 
wild  cane  is  yet  to  be  seen  on  a  few  of  these  old  plantations  in  the 
northern  part  of  the  county.  Stock,  cotton,  and  other  surplus  prod- 
ucts of  the  farm  were  shipped  to  outside  markets  by  the  Flint  River. 

Hammock  land  was  selected  at  first  to  the  exclusion  of  the  "  piney- 
woods  "  soil,  by  reason  of  its  greater  productiveness,  but  in  time  it 
was  learned  that  the  latter  would  produce  the  same  crops  and  make 
as  good  yields  as  old  hammock  land.  As  very  little  manure  was  used 
in  the  early  days  the  impoverishment  of  land  was  met  temporarily 
through  the  expedient  of  abandoning  old  land  and  taking  up  newly 
cleared  ground,  a  practice  that  led  to  the  gradual  utilization  of  the 
longleaf  pine  lands  to  supplement  the  rather  limited  extent  of  hard- 
wood land.  The  gravelly  soils  in  the  northern  part  of  the  county, 
which  for  a  time  were  considered  as  undesirable  for  agricultural  pur- 
poses, were  found  upon  trial  to  be  admirably  suited  to  cotton.  Thus 
every  grade  of  soil  in  the  county,  with  the  exception  of  the  poorly 
drained  Portsmouth,  the  Grady  loam,  and  bottom-land  soils,  which 
have  never  been  used,  has  proved  satisfactory  in  varying  degrees  for 
farming  purposes.  Those  fields  turned  out  on  account  of  the  lessened 
productivity  either  were  brought  again  under  cultivation  after 
periods  of  "  rest,"  or  allowed  to  grow  up  to  pine,  which,  where  not 
too  severely  hindered  by  fire,  quickly  reforests  the  old  fields. 

Until  about  1845  the  farms  were  largely  self-sustaining,  though 
producing  cotton  as  the  main  money  crop.  About  this  time  there 
began  a  change.  On  the  large  plantations,  where  slave  labor  was 
employed  exclusively,  cotton  was  made  almost  the  sole  crop.  This 
one-crop  system  proved  unprofitable  in  many  instances,  particularly 
so  as  the  lands  became  more  and  more  run  down,  and  finally  a  remedy 
was  sought  in  the  use  first  of  Peruvian  guano  and  then  of  commercial 
fertilizers.  Here,  as  throughout  the  South  generally,  the  use  of 
chemical  fertilizers  has  gradually  increased  since  their  introduction. 

«  Bui.  39,  Bureau  of  Soils.     Effects  of  Shading  on  Soil  Conditions,  p.  15. 
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The  production  of  rice,  which  for  a  long  time  was  grown  on  many 
farms,  has  practically  ceased.  Notwithstanding  long-staple  cotton 
is  grown  on  a  considerable  nimiber  of  farms,  it  is  not  believed  that 
its  acreage  is  being  extended.  Within  the  last  twenty-five  years 
sugar  cane  for  sirup  has  been  grown  in  a  quite  profitable  way  and 
its  production  has  been  increasing  gradually  for  a  number  of  years. 
Watermelons  have  been  an  important  crop  for  a  considerable  time. 

Some  time  before  1860, "  Florida  tobacco,"  a  distinct  cigar-wrapper 
type,  was  grown  on  a  small  scale  within  the  limits  of  Grady  County. 
About  fifteen  years  ago  the  production  of  the  Cuban  type  of  cigar- 
filler  tobacco  was  taken  up  in  the  southwestern  part  of  the  county 
and  a  few  years  later  the  Sumatra  cigar-wrapper  type  api)eared  and 
immediately  proved  a  success.  While  some  of  the  Cuban  type  is  yet 
grown,  the  Sumatra  leaf,  almost  since  its  introduction,  has  been  the 
most  important  and  profitable  type.  The  tobacco  industry,  already 
well  established  in  the  Calvary  section,  appears  to  be  spreading 
northward  gradually.  A  number  of  farmers  in  the  vicinity  of  Cairo, 
who  grew  their  first  crop  in  1907,  were  not  able  to  dispose  of  the 
product  satisfactorily,  partly  for  the  reason  that  the  financial  depres- 
sion of  that  year  led  buyers  to  curtail  their  purchases  of  leaf  and 
partly  because  the  crop  grown  in  the  sun  on  soils  only  moderately 
adapted  to  this  type  of  tobacco  was  not  altogether  what  the  trade 
demanded.  Finding  themselves  practically  at  the  mercy  of  the 
buyers  in  the  matter  of  disposing  of  their  crop,  some  of  the  small  pro- 
ducers did  not  put  in  a  crop  this  season  (1908),  but  most  of  the  new 
growers  who  produced  crops  under  shade  and  on  the  right  soil  were 
so  well  pleased  with  results  that  they  planted  again  this  year,  some 
growers  increasing  their  acreage  considerably.  Fields  of  shaded  * 
tobacco  ranging  in  size  from  5  to  about  20  acres  were  grown  near 
Cairo. 

Most  crops  suited  to  the  climate  of  this  region  can  be  grown  suc- 
cessfully in  Grady  County.  At  present  the  important  crops  are  cot- 
ton, com,  sugar  cane  for  sirup,  sweet  potatoes,  watermelons,  peanuts, 
oats,  velvet  beans,  and  cowpeas.  A  great  variety  of  vegetables  and 
a  number  of  fruits,  particularly  the  pear,  fig,  grape,  blackberry,  and 
plum,  find  the  soils  highly  adapted  to  their  requirements. 

Both  the  short  and  long  staple  (Sea  Island)  varieties  of  cotton  are 
grown.  That  the  long  staple  is  produced  on  such  a  comparatively 
small  scale  is  due  rather  to  its  longer  growing  period,  the  more  inten- 
sive cultivation  required,  and  the  greater  difficulty  in  the  picking, 
rather  than  to  poor  yields.  The  long-staple  cotton  deteriorates  quite 
rapidly  unless  new  seed  is  secured  now  and  then  from  the  Sea  Island 
regions,  or  great  care  is  exercised  in  the  selection  of  seed  from  the 
home-grown  crop.    In  this  connection  Orton  says: 

without  seed  selection  Sea  Island  cotton  can  not  be  grown  successfully  for 
more  than  a  few  years  In  any  latitude.    The  interior  growers  have  alsyays  de? 
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pended  on  the  skillful  seed  selection  of  the  Carolina  planters  and  hare  continued 
to  neglect  the  matter  since  this  seed  supply  has  been  cut  off  by  a  growers'  or- 
ganization. No  more  improved  seed  can  be  had  from  the  Sea  Islands,  and 
nothing  is  more  certain  than  that  the  crop  will  continue  to  deteriorate  rapidly 
until  the  interior  growers  begin  work  to  improve  it  They  undoubtedly  will  rise 
to  the  occasion  when  they  realize  that*their  industry  is  at  stake.  They  may 
be  assured  in  advance  that  they  will  succeed  to  a  degree  limited  only  by  the 
care  and  skill  they  expend.^ 

Cotton  does  best  on  the  Tifton  sandy  loam,  the  "  pimply,"  shal- 
low areas  of  the  Norfolk  fine  sandy  loam  and  sandy  loam,  and  on 
the  Orangeburg  fine  sandy  loam.  On  the  deep  sandy  soils  both  the 
long  and  short  staple  varieties  are  inclined  to  go  very  much  to  weed 
in  wet  seasons.  Although  many  farmers  are  careful  in  selecting  their 
cotton  fields,  on  the  whole  too  little  attention  is  given  this  matter,  a 
result  of  which  is  that  the  crop  is  grown  more  or  less  on  all  the  well- 
drained  soils  throughout  the  county.  The  best  average  yields  of  the 
long  staple  are  made  on  the  "  pimply  "  lands,  particularly  the  Tifton 
sandy  loam. 

Cotton  is  planted  on  ridges  from  2^  to  3J  feet  apart  prepared  by 
rebedding  on  the  old  middles  or  by  bedding  up  land  first  plowed 
level.  The  latter  plan  is  considered  generally  as  the  better,  particu- 
larly where  the  breaking  is  done  in  the  fall  or  early  winter.  With  the 
exception  of  the  sands  and  deep  phases  of  the  sandy  and  fine  sandy 
loams,  the  land  should  be  broken  in  the  fall  to  a  depth  of  from  5  to  8 
inches,  turning  under  all  the  vegetable  matter  left  by  preceding  crops. 
The  usual  cultivation  with  sweeps  and  hoes  ordinarily  is  as  efficacious 
as  could  be  desired. 

Some  damage  is  done  to  the  crop  on  small  areas  by  cotton  wilt  or 
black  root.  Such  spots  should  be  plowed  deeply  in  the  fall  and 
cultivated  to  other  crops  than  cotton  for  several  years.  An  excellent 
rotation  for  areas  thus  affected  is  corn  with  velvet  beans,  oats,  and 
sweet  potatoes  or  peanuts.  Cowpeas,  except  the  variety  called  Iron, 
probably  should  not  be  used  on  these  diseased  areas.^  Injury  from 
this  source  seems  to  be  most  common  on  the  clay  or  "  gall "  spots. 

Cotton  occasionally  suffers  from  rust  on  the  deep  sandy  soils,  but 
by  keeping  these  well  supplied  with  organic  matter,  as  can  be  done 
advantageously  by  introducing  crops  of  velvet  beans  and  cowpeas 
in  rotation  with  corn  and  cotton,  and  by  using  barnyard  or  stable 

«  Farmers'  Bulletin  302,  U.  S.  Dept  of  Agriculture. 

^  In  the  matter  of  crops  grown  in  rotation  with  cotton  on  wilt-affected  lands 
Orton  (Farmers'  Bulletin  302,  p.  18)  says:  '*On  the  other  hand  they  are  open 
to  the  serious  objection  that  they  (cowpeas)  are  very  subject  to  root  knot  and 
greatly  increase  this  disease.  On  land  infected  by  cotton  wilt  or  black  root 
the  loss  is  increased  by  the  presence  of  root  knot.  Fortunately  the  Iron  cowpea 
is  immune  to  root  knot  and  can  be  used  with  safety.  In  fields  where  it  Is 
certain  there  is  no  root  knot  any  pea  can  be  planted,  but  the  trouble  is  that 
root  knot  frequently  appears  where  its  presence  was  not  suspected." 
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manure  and  fertilizers  high  in  potash  and  phosphoric  acid,  the  dam- 
age from  rust  can  be  reduced  to  a  minimum. 

Practically  no  attention  is  given  the  matter  of  seed  selection 
further  than  occasionally  to  secure  from  other  sections  an  improved 
variety  of  cotton,  which  when  grown  indiscriminately  on  all  soils 
^ves  at  best  varying  results.  It  has  been  shown  that  cotton  bred  on  a 
stiff  clay  soil,  as  that  found  in  the  red  lands  of  Piedmont,  Ga.,  for 
instance,  in  all  probability  will  not  prove  a  success  when  grown  on  a 
decidedly  different  soil,  such  as  a  droughty  sandy  loam.  Much  im- 
provement would  result  from  persistent  selection  of  seed  grown  at 
home  from  the  most  fruitful  stalks  not  only  of  cotton,  but  also  of 
corn,  oats,  and  other  crops. 

Com  is  planted  both  on  beds  and  in  the  water  furrow.  In  the  latter 
case  early  cultivation  usually  is  delayed  for  the  reason  that  furrows 
can  not  be  run  close  to  the  plants  until  they  have  attained  a  size  suffi- 
cient to  prevent  their  being  covered  up,  as  is  quite  liable  to  happen 
with  the  plants  standing  in  a  gutterlike  furrow.  Another  objection 
to  this  method  is  that  water  sometimes  stands  around  the  young  com 
long  enough  to  retard  its  growth  materially.  With  the  ridge  system, 
where  the  bed  is  about  4  to  6  inches  above  the  bottom  of  the  interven- 
ing furrow,  which  in  case  of  flat  land  is  decidedly  the  better  method, 
the  cultivation  is  somewhat  the  same  as  for  cotton,  though  not  as 
intensive.  A  more  nearly  flat  cultivation,  as  is  approached  in  a  de- 
gree where  land  is  flat  broken  and  the  corn  planted  in  the  shallow 
'''  streaking  off  furrow,"  would  probably  give  better  results  than  the 
present  ridge  system.  Planted  either  on  the  bed,  in  the  water  fur- 
row, or  "  streaking  off  furrow  "  the  corn  is  finally  left  at  "  laying  by 
time  "  on  tolerably  high  ridges. 

Oats  are  grown  by  seeding  broadcast  on  roughly  prepared  ground 
and  in  open  furrows.  Though  the  fall  season  is  the  best  time  to  put 
in  this  crop,  seeding  is  usually  done  in  the  spring,  when  the  plants 
often  are  retarded  by  unfavorable  moisture  conditions  in  the  soil, 
so  that  only  moderate  or  poor  average  yields  are  made.  When 
planted  in  furrows  from  about  15  to  24  inches  apart,  covered  lightly 
and  given  shallow  cultivation  between  the  rows,  it  appears  that  the 
best  average  results  are  secured,  especially  on  the  lighter  types  of 
soil,  such  as  the  Norfolk  sandy  loam.  The  oat  crop  is  either  mowed 
or  harvested  with  cradle  or  reaper.  In  either  case  it  is  used  for  hay 
on  the  farm.  The  cultivation  of  oats  could  be  profitably  extended 
as  a  winter  cover  crop  and  as  a  late  winter  and  early  spring  grazing 
crop. 

Oats  do  best  on  the  Orangeburg  fine  sandy  loam  and  shallow  phases 
of  the  Norfolk  sandy  loam  and  fine  sandy  loam.  Seeded  on  thor- 
oughly prepared  land — that  is,  land  well  harrowed  and  smoothed — 
the  crop  does  especially  well  after  velvet  beans,  particularly  when 
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moderately  fertilized  with  barnyard  manure  and  the  usual  cotton 
and  com  fertilizers.    The  rust-proof  varieties  should  be  grown. 

Velvet  beans  are  grown  like  peanuts,  on  ridges  between  corn  rows, 
in  fields  by  themselves,  or  in  the  rows  with  corn.  The  best  cultiva- 
tion is  about  the  same  as  that  given  com.  The  vines  make  such  a  rank 
growth  that  it  is  often  difficult  to  harvest  the  com  grown  with  them, 
and  it  is  well-nigh  impossible  to  harvest  the  vines  themselves  for 
hay ;  therefore  they  usually  are  utilized  for  pasturage.  As  a  forage 
crop  velvet  beans  rank  high.  A  further  argument  in  favor  of  a  gen- 
eral extension  of  this  crop  is  the  fact  that  it  not  only  replenishes 
any  deficiency  in  organic  matter,  but  also  improves  the  structural 
conditions  of  soils  by  shading  them.  The  crop  does  well  on  all  the 
well-drained  soils. 

Cowpeas  generally  make  a  good  vin^  growth  on  the  Norfolk  and 
Orangeburg  soils,  but  occasionally  they  fail  to  fruit  satisfactorily, 
particularly  in  wet  seasons  on  the  deep  sandy  soils.  Planted  in  late 
June  and  early  July  better  fmiting  results  as  a  usual  thing.  The 
Unknown,  Iron,  Whippoorwill,  New  Era,  Black,  and  "  Crowder  " 
are  varieties  quite  well  suited  to  the  area,  the  last  four  fruiting 
freely.  Cowpea  hay  for  marketing  would  prove  a  remunerative  crop 
on  a  large  number  of  farms.  The  crop  affords  also  excellent  forage 
for  hogs  and  cattle,  at  the  same  time  improving  the  soil  immensely. 

Cowpeas  and  velvet  beans  can  be  substituted  for  each  other  in 
several  good  rotations  that  should  be  more  generally  practiced.  A 
good  rotation  is  to  follow  velvet  beans  or  cowpeas  with  com,  then 
with  fall-sown  oats;  in  the  succeeding  spring  cowpeas  or  sweet  pota- 
toes should  be  grown,  and  the  next  year  cotton.  Such  a  scheme  of 
course  can  be  changed  in  detail  to  suit  the  conditions,  the  important 
point  being  to  crop  the  land  in  such  a  way  as  to  return  sufficient  or- 
ganic matter  to  the  soil  to  prevent  its  getting  in  that  apparently 
lifeless  condition  favorable  to  excessive  crusting  and  compacting.  A 
crop  of  cowpeas  plowed  under  in  the  half-matured  stage  is  decidedly 
helpful  to  soils  that  have  come  into  unfavorable  structural  conditions 
for  want  of  proper  rotation  and  fertilization.  From  25  to  40  bushels 
of  burned  lime  per  acre  applied  to  the  surface,  following  the  incor- 
poration of  green  or  partly  green  vegetation,  as  cowpeas,  assists  in  a 
rapid  conversion  of  such  vegetable  matter  into  humus. 

The  Orangeburg  sandy  loam  and  fine  sandy  loam  and  the  shallow 
Norfolk  soils  in  particular  should  be  broken  in  the  fall  to  a  depth  of 
from  6  to  10  inches,  turning  to  the  surface  a  thin  layer  of  the  heavy 
subsoil  where  possible.  Instead  of  burning  off  the  grass  and  the 
cotton  and  com  stalks,  or  any  waste  vegetation,  in  the  effort  to  make 
cultivation  easier,  these  should  be  plowed  under  in  the  fall  or  long 
enough  prior  to  planting  to  permit  decomposition  of  their  organic 
material. 
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Commercial  fertilizers  are  used  almost  universally  for  cotton,  com, 
watermelons,  sugar  cane,  and  tobacco.  Many  different  brands  ana- 
lyzing on  the  average  8-2-2*  are  used  ordinarily  in  acreage  appli- 
cations of  from  200  to  400  pounds  for  cotton  and  from  150  to  250 
pounds  for  corn,  indiscriminately  on  all  soils.  Green  cotton  seed  is 
largely  used  as  a  fertilizer,  it  being  the  custom  with  many  farmers 
to  plow  the  seed  under  a  short  time  before  planting  the  crop,  thus 
allowing  a  large  proportion  of  the  seed  to  come  up.  In  the  use  of  seed 
a  better  plan,  according  to  a  number  of  quite  successful  farmers,  is 
either  to  kill  them  before  planting  or  to  turn  them  under  when  the 
ground  is  cold  enough  to  kill  them  rather  than  to  cause  sprouting. 
It  has  been  demonstrated  that  as  a  fertilizer  for  sugar  cane  cotton 
seen  can  not  be  used  as  profitably  as  the  same  value  in  cotton-seed 
meal.*  The  best  practice  unquestionably  is  to  use  the  cotton-seed 
meal  where  distance  to  market  does  not  make  the  exchange  or  sale 
of  seed  an  economic  disadvantage.  An  excellent  fertilizer  is  made 
by  composting  cotton  seed  with  barnyard  and  stable  manure  or  these 
together  with  acid  phosphate  or  kainit,  or  both.  The  home  mixing 
of  fertilizers  is  recommended  in  all  cases  and  a  number  of  farmers 
do  this,  using  cotton-seed  meal,  kainit,  and  either  acid  phosphate  or 
bone  meal.  It  is  an  easy  matter  to  mix  these  materials  so  as  to  bring 
the  fertilizer  up  to  any  desired  standard  by  knowing  the  percentage 
content  of  nitrogen,  phosphoric  acid,  and  potash  of  the  various 
ingredients.*^ 

Oats  and  peanuts  are  rarely  fertilized,  though  both  crops  respond 
readily  to  the  proper  application  of  manures.  From  200  to  250 
pounds  per  acre  of  the  ordinary  cotton  and  com  fertilizers  have  been 
used  with  very  good  results  for  these  crops.  Commercial  fertilizers 
when  used  on  most  of  the  well-drained  soils  of  the  county  should  be 
applied  in  conjunction  with  some  form  of  organic  matter  so  as  to 
make  their  effects  more  lasting  and  beneficial. 

The  flat,  shallow  running  sweeps  and  "scrapes"  so  largely  used 
in  the  cultivation  of  crops  are  well  suited  to  the  soils  of  this  region, 
in  that  they  allow  a  portion  of  the  disturbed  soil  to  fall  behind  the 
plow  so  as  to  make  a  moisture-protecting  surface  mulch.  In  dry 
seasons  the  weeder  is  an  effective  implement  to  keep  surface  crusts 
and  young  grass  destroyed,  particularly  in  the  cultivation  of  corn. 
It  is  best  not  to  plow  the  flat,  shallow  surface  soils  when  in  a  soggy 
condition,  though  very  little  trouble  actually  comes  from  plowing  the 
soils  of  this  region  in  general  when  too  wet.  Few  cultivators  and 
disk  plows  are  in  use,  notwithstanding  they  could  be  used  to  advan- 
tage, especially  in  fields  free  of  stumps.     In  the  breaking  of  land  the 

•8  per  cent  phosphoric  acid,  2  per  cent  nitrogen,  and  2  per  cent  potash. 
^  Bulletin  No.  75,  Bureau  of  Chemistry,  U.  S.  Dept  of  Agriculture,  p.  23. 
<»  Farmers'  Bulletin  44. 
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light  "  dixie "  plow  should  be  largely  replaced  by  disk  and  large 
turning  plows. 

Beggarweed,  crab-grass,  Bermuda,  crowfoot-grass,  and  sandspurs 
are  valuable  crops  for  hay  and  pasturage,  but  very  little  attention  is 
given  these,  with  the  exception  of  crab-grass,  which  is  cut  to  a  con- 
siderable extent  where  left  as  a  kind  of  second  crop  in  watermelon 
fields.  Bermuda  does  well  on  the  well-drained  soils  and  affords 
excellent  summer  grazing.  Sorghum  also  succeeds  admirably,  af- 
fording good  summer  pasturage  for  all  kinds  of  stock,  especially 
hogs  and  sheep.  This  crop  comes  in  very  timely  to  supplement  fail- 
ing siunmer  pastures.  Winter  vetch  and  rape  could  be  grown  to  ad- 
vantage as  winter  and  spring  forage  crops. 

There  are  few  sections  that  so  easily  produce  an  abundance  of 
forage  crops.  The  opportunities^  for  an  extension  of  stock  raiang 
are  most  excellent.  Green  feed  can  be  supplied  readily  the  year 
around.  Beginning  with  rye  and  oats  in  the  spring  and  following 
with  sorghum,  cowpeas,  Bermuda,  velvet  beans,  peanuts,  vetch, 
ruta-baga,  rape,  etc.,  hogs  and  cattle  can  have  a  succession  of  succu- 
lent green  feed  throughout  the  year.  Fed  regularly  on  such  crops 
and  finished  on  corn  and  potatoes,  hogs  can  be  grown  for  market 
profitably.  It  is  estimated  that  in  this  improved  way  pork  can  be 
produced  at  a  cost  of  from  2^  to  3  cents  a  pound. 

Several  systems  of  renting  farming  lands  are  in  vogue.  A  number 
of  landowners  turn  over  to  renters  a  certain  area  of  cleared  land,  a 
'^  one-horse  "  or  "  two-horse "  farm,  including  from  about  35  to  40 
acres  to  the  horse,  for  a  stipulated  rental  of  lint  cotton — usually  one 
500-pound  bale  for  a  "  one-horse  "  tract.  Such  renters  usually  grow 
little  else  but  cotton.  Considerable  land  is  tenanted  on  the  "  half- 
cropper  "  plan,  that  is,  the  tenant,  for  the  use  of  land,  tools,  stock, 
stock  feed,  and  for  one-half  the  fertilizer  bill,  turns  over  to  the  land- 
lord one-half  of  the  staple  crops  produced.  Probably  60  per  cent 
of  the  farms  are  operated  by  the  owners,  who  often  have  no  other 
help  than  their  immediate  families.  A  large  number  of  these 
owned  farms  could  be  classed  as  small  farms,  a  fact  which  in  no 
small  degree  accounts  for  the  general  prosperity  obtaining  among 
the  farmers  of  Grady  County.  The  renting  of  land,  although  often 
quite  profitable  in  immediate  returns,  as  a  rule  is  not  conducive  to 
soil  improvement.  A  large  number  of  tenants  are  rather  migratory 
in  their  inclinations,  moving  from  one  farm  to  another  without  ex- 
pending any  undue  effort  to  accumulate  property,  in  consequence  of 
which  they  are  never  especially  interested  in  building  up  the  soils. 

Labor  has  been  scarce  in  some  sections  of  the  county  for  a  number 
of  years.  The  turpentine  and  lumbering  interests  draw  considerable 
labor  from  the  farm  by  paying  higher  wages  than  farm  hands  re- 
ceive. 
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It  has  long  been  so  easy  to  make  a  comfortable  living  in  Grady 
County  that  many  farmers  have  not  especially  desired  to  exert 
themselves  strenuously  beyond  this  point.  Notwithstanding  this/ 
diversification  is  gradually  becoming  more  popular  and  farmers  are 
getting  more  and  more  interested  in  matters  outside  their  immediate 
neighborhoods  and  are  studying  the  methods  and  results  of  farmers 
in  other  sections.  They  are  thinking  more  about  crop  adaptations, 
the  exact  manurial  requirements  of  their  soils,  and  the  best  methods 
of  handling  them.  The  rural  free  delivery  of  mail  and  the  intro- 
duction of  tobacco  have  helped  to  inculcate  a  desire  among  farmers 
to  know  their  agricultural  relationship  and  the  value  of  their 
products  to  other  sections  of  the  country.  While  there  remains  much 
to  be  done  in  the  way  of  agricultural  betterment,  the  soils  are  adapted 
to  such  a  variety  of  crops  that  greater  diversification  and  develop- 
ment must,  in  the  natural  course  of  events,  come  about.  The  county 
offers  great  inducements  to  the  man  of  small  means  as  well  as  to  the 
capitalist  desiring  to  invest  in  farm  lands.  The  best  grades  of  land 
can  be  bought  at  very  low  figures — in  some  sections  at  $10  to  $15  an 
acre  or  even  less,  that  is,  for  land  not  supporting  valuable  timber 
and  turpentine  forests.  Of  course  there  are  sections,  as  for  instance 
those  in  which  the  tobacco  industry  is  highly  developed,  where  land 
values  are  higher. 

SPECIAL  INDUSTRIES. 
TBUCKINO. 

Although  there  is  in  Grady  County  a  large  extent  of  soil  adapted 
to  vegetables,  the  trucking  industry,  aside  from  watermelons,  has  not 
attained  an  important  place  in  the  agriculture  of  the  county. 

A  large  crop  of  watermelons  is  annually  grown  for  shipment.  The 
well-drained  medium  and  deep  phases  of  the  Norfolk  fine  sandy  loam 
and  sandy  loam  and  the  Orangeburg  fine  sand  and  sandy  loam  are 
the  best  suited  to  the  crop.  The  Tifton  sandy  loam  and  the  "  pim- 
ply "  areas  of  the  Norfolk  soils,  as  well  as  the  Orangeburg  soils, 
produce  an  extra  early  melon.  The  Norfolk  sand  and  fine  sand, 
though  used  for  this  crop,  are  too  droughty  to  give  good  average 
yields.  With  moderate  fertilization  the  average  yield  is  about  one- 
half  carload  an  acre. 

The  general  method  of  preparing  the  land  consists  of  flat  breaking 
to  a  depth  of  5  or  6  inches,  checking  off  to  bring  the  hills  from  10 
to  12  feet  apart  each  way,  and  listing  on  the  fertilizers  applied  either 
continuously  in  the  drill  or  only  in  the  hill.  Fall  breaking  to  a  depth 
of  about  8  inches,  followed  with  a  rebreaking  in  February,  would 
seem  to  be  advisable.  The  seed  are  planted  about  the  first  of  March 
on  ridges  thrown  up  with  two  or  more  furrows,  and  weekly  replant- 
ing follows  to  insure  against  damage  from  frost.    Cultivation  is  done 
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in  one  direction  first  with  a  "diide"  plow,  which  throws  the  dirt 
toward  the  vines  until  the  entire  middle  is  plowed  out.  Later  culti- 
vation is  done  with  sweeps. 

The  best  fertilizer  is  stable  or  barnyard  manure  or  cotton  seed- 
manurer  compost,  used  at  the  rate  of  from  about  5  to  10  tons  an  acre, 
according  to  condition  of  the  soil,  in  conjunction  with  500  or  600 
pounds  of  fertilizer  analyzing  about  10-3-4. 

The  Kolb  Gem,  Blue  Gem,  Triumph,  and  Rattlesnake  melons  are 
the  best  shippers.  Other  more  delicate  and  better  eating  varieties,  as 
the  Thomas,  Kleckley,  Pierson,  and  Ice  Cream,  are  grown  for  home 
use. 

Watermelon  wilt  usually  does  such  damage  to  succeeding  crops 
that  it  is  the  prac{ice  not  to  use  the  same  land  again  for  melons  until 
after  a  lapse  of  five  to  eight  years.  The  vines  and  refuse  fruit  should 
be  done  away  with  as  soon  as  possible  in  order  to  destroy  material 
liable  to  cause  a  spreading  of  the  disease  to  other  fields. 

Cantaloupes  and  cucumbers  can  be  grown  particularly  well  on  the 
shallow  and  medium  deep  Norfolk  soils.  These  crops  offer  induce- 
ments to  the  specialist 

There  is  a  good  opportunity  to  build  up  a  profitable  industry  in 
the  production  of  sweet  potatoes  for  early  shipment.  A  large  crop 
of  potatoes  is  grown  for  home  use,  but  as  yet  almost  no  attention  has 
been  given  this  crop  with  the  object  of  selling  to  outside  markets. 
There  is  no  reason  why  this  general  region  should  not  make  large 
shipments  of  early  potatoes  in  competition  with  other  sections  less 
favored  in  point  of  earliness. 

The  medium  and  deep  phases  of  the  Norfolk  sandy  loam,  fine  sandy 
loam,  and  Tifton  sandy  loam  are  admirably  suited  to  the  crop. 
"Spanish  yams,"  "parrot  yams,"  "red  yams,"  and  a  large  list  of 
other  varieties  are  grown. 

Planting  should  be  done  on  ridges  from  8  to  10  inches  high,  pre- 
viously fertilized  with  a  8-2-10  fertilizer,  mixed  thoroughly  with 
the  soil  at  the  rate  of  500  to  1,000  pounds  to  the  acre. 

Potatoes  do  particularly  well  after  grain  and  on  new  groimd,  for 
the  reason  that  the  incorporated  vegetable  matter  gives  the  soil  an 
open  structure  favorable  to  the  development  of  good  tubers.  Sbx>ng 
stable  manure  used  too  liberally  is  apt  to  injure  the  crop,  causing  the 
potatoes  to  crack.  From  100  to  200  bushels  of  Irish  potatoes  per  acre 
can  be  grown  on  the  Norfolk  and  Orangeburg  soils  having  a  depth  of 
at  least  10  inches  of  sandy  loam  overlying  the  sandy  clay  subsoil. 
Barnyard  manure  or  cotton-seed  meal  used  liberally  in  conjunction 
with  300  or  400  pounds  to  the  acre  of  a  phosphate-potash  fertilizer 
analyzing  about  8-6  or  8-8  can  generally  be  counted  on  for  good 
results.  A  light  crop  of  rye  turned  under  green  a  short  time  before 
planting  the  potatoes  also  is  beneficial. 
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Early  cabbage  does  well  on  the  medium  and  deep  phases  of  the 
Norfolk  fine  sandy  loam,  with  heavy  applications  of  stable  or  barn- 
yard manure  in  conjunction  with  1,000  pounds  of  a  9  11  fertilizer  to 
the  acre.  The  growing  of  coUards  for  the  seed  has  proved  quite 
profitable  with  a  number  of  farmers.  The  seed  is  sold  to  commercial 
seedsmen. 

Late  sweet  potatoes  do  well  after  coUards.  Tomatoes,  turnips,  rad- 
ishes, lettuce,  okra,  English  peas,  and  beans  can  all  be  grown  very 
successfully  on  the  Tifton  sandy  loam  and  Norfolk  soils.  Extra  early 
crops  can  be  secured  from  the  "  pimply  "  areas  of  the  Orangeburg 
and  Norfolk  types. 

All  conditions  except  distance  to  market  and  special  freight  rates 
are  favorable  to  the  development  of  an  important  trucking  industry. 
With  a  growth  of  the  industry  freight  rates  very  likely  would  be  ad- 
justed to  encourage  this  line  of  agriculture. 

FRUITS  AND   NUTS. 

LeConte,  Kieffer,  and  Bartlett  pears  do  well  cm  all  the  well-drained 
soils,  but  the  growing  of  pears  has  not  become  extensive  because  of 
the  devastating  effects  of  blight.  Very  good  returns  are  had  from 
the  pears  shipped,  and  there  is  a  good  opportunity  for  an  extension 
of  the  industry  along  lines  that  would  prove  decidedly  profitable  to 
growers.  Little  or  nothing  is  done  now  to  control  the  ravages  of  pear 
blight,  a  disease  which  can  be  kept  in  check  by  pruning  the  affected 
branches  and  burning  root  and  branch  of  the  badly  diseased  trees. 
Of  the  varieties  grown  the  Kieffer  is  the  most  resistant  to  blight 

Plums,  blackberries,  and  dewberries  do  very  well  on  all  the  soils, 
where  drainage  conditions  are  good.  The  fig  finds  the  soil  and  climate 
preeminently  suited  to  its  requirements,  and  this  fruit  can  be  grown 
with  but  little  attention.  Strawberries  do  well  on  the  heavier  phases 
of  the  Norfolk  and  Orangeburg  soils.  The  Scuppemong,  Concord, 
and  a  number  of  other  varieties  of  grapes  well  suited  for  wine  and 
marketing  can  be  grown  successfully,  particularly  on  the  well-drained 
Norfolk  soils,  and  on  the  Tifton  sandy  loam. 

Pecans  do  exceptionally  well,  especially  on  the  Norfolk  fine  sandy 
loam  and  upland  hammock  land.  A  good  many  trees  are  being  set 
out  in  the  vicinity  of  Cairo,  and  pecan  nurseries  are  operated  success- 
fully near  that  place.  A  few  peaches  are  grown  for  home  use. 
Better  results  could  be  had  with  modern  methods  of  culture. 

SUOAB   CANE. 

Grady  is  the  leading  county  in  Georgia  in  the  production  of  sugar 
cane  strictly  for  sirup,  Cairo  with  an  annual  shipment  of  10,000  to 
15,000  barrels  (33  gallons  each)  being  the  most  important  shipping 
point  for  this  commodity.     The  county  embraces  a  large  area  of 
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land  highly  adapted  to  this  crop,  and  there  are  almost  unlimited  op- 
portunities for  further  development  of  this  already  important  and 
growing  industry. 

The  medium  deep  phases  (10  to  20  inches  to  subsoil)  of  the  Nor- 
folk fine  sandy  loam  and  sandy  loam  are  the  very  best  soils  for  the 
production  of  sugar-cane  sirup  of  excellent  quality.  The  deep  sandy 
Norfolk  and  Orangeburg  soils  produce  a  very  good  grade  of  sirup, 
but  require  expensive  applications  of  fertilizers,  besides  being  rather 
too  droughty  for  best  results.  The  Tifton  sandy  loam,  the  shal- 
low phases  of  the  Norfolk  fine  sandy  loam  and  sandy  loam,  and 
the  Orangeburg  sandy  loam  and  fine  sandy  loam  make  heavy  yields 
of  sirup,  but  usually  the  quality  does  not  equal  that  made  on  the  other 
soils  named.* 

Sugar  cane  is  planted  on  ridges  from  3  to  5  feet  apart  and  is  culti- 
vated much  like  corn,  the  important  difference  being  that  in  the  plow- 
ing less  dirt  is  thrown  around  the  cane  stalks  during  the  early  stages 
of  growth.  Ordinarily  all  fertilizers  used  are  applied  at  once  in  the 
drill.  In  planting,  either  the  whole  cane  stalk  or  18-inch  sections 
are  laid  directly  on  the  fertilizers  or  on  the  soil  previously  mixed 
with  the  fertilizer  and  then  covered  to  a  depth  of  2  or  3  inches.  Any 
surface  crusting  should  be  destroyed  with  a  shallow  running  imple- 
ment, so  as  to  prevent  retardation  of  the  young  sprouts  and  to  permit 
the  plants  to  enter  upon  their  long  growing  season  as  early  as  pos- 
sible. Cultivation,  including  hoeing  and  interrow  tillage,  is  carried 
on  longer  than  in  the  case  of  either  corn  or  cotton.  When  a  good 
growth  has  been  made,  which  usually  is  about  the  middle  of  June, 
dirt  should  be  thrown  about  the  stalks  with  sweeps,  so  as  to  stop  suck- 
ering  or  stooling.  Following  this,  interridge  cultivation  is  continued 
and  the  crop  laid  by  about  the  middle  of  July  with  from  4  to  5  sweep 
furrows,  which  leaves  the  stalks  upon  a  well-rounded  high  ridge. 
Cutting  should  begin  as  soon  after  frost  as  possible.  Sirup  making 
usually  begins  about  the  last  of  October  and  continues  until  after 
Christmas. 

Sugar  cane  is  one  of  the  crops  that  is  always  fertilized.  Barnyard 
manure,  cotton-seed  meal,  various  brands  of  commercial  fertilizers, 
and  home  mixtures  of  phosphoric  acid,  kainit,  and  cotton-seed  meal 
are  used.    About  a  ton  of  commercial  fertilizer  analyzing  approxi- 

«  Wiley,  speaking  of  the  effect  of  soil  and  fertilizers  on  the  chemical  composi- 
tion of  sugar  cane,  says :  The  principal  effect  which  a  soU  has  upon  the  crop 
is  shown  in  the  quantity  produced.  It  is  well  known,  however,  that  the  char- 
acter of  the  soil  also  influences  to  greater  or  less  extent  the  chemical  composi- 
tion of  the  crop.  Crops  which  are  grown  on  a  very  fertile  soil  are  usually 
coarser  in  texture  than  those  grown  on  one  less  fertile.  If  therefore  we  are 
seeking  for  a  particular  flavor,  taste,  or  character  of  product  it  Is  to  be  re- 
marked that  the  fertility  of  the  soil  has  an  influence  of  quite  a  marked  charac- 
ter in  many  particulars.    Bui.  75,  Bu.  of  Chemistry,  tJ.  S.  Dept.  of  Agr.,  p.  20, 
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mately  8-2-2,  in  conjunction  with  from  25  to  50  bushels  of  cotton 
seed  and  about  5  tons  of  barnyard  manure,  is  considered  a  good 
acreage  application,  though  the  average  application  is  much  less 
than  this.  The  method  of  procedure  in  fertilizing  is  to  vary  the 
application  with  the  soil  texture — ^that  is,  the  lighter  the  soil  the 
heavier  the  application.  Most  farmers  apply  all  fertilizing  materials 
just  before  seeding.  Some,  however,  apply  aU  the  cotton  seed,  barn- 
yard refuse,  and  compost,  together  with  one-half  of  the  commercial 
fertilizer  used,  at  the  time  of  seeding,  then  the  other  half  of  the  fer- 
tilizer about  the  first  of  June. 

Experiments  conducted  on  the  Norfolk  fine  sandy  loam  indicate 
that  for  the  medium  phase  of  this  type  1,200  pounds  of  a  10-5-5  ferti- 
lizer per  acre  before  seeding,  followed  later  with  two  applica- 
tions of  100  pounds  each  of  sodium  nitrate  alongside  the  plants  at 
intervals  of  a  week  or  two  in  June,  is  a  very  good  plan  of  treatment. 
For  best  results  with  the  deeper  sandy  soils  the  acreage  application 
of  the  above  fertilizer  should  be  increased  to  from  1,500  to  2,000 
pounds.* 

Heavy  applications  of  stable  manure  or  well-rotted  barnyard 
manure  often  give  the  sirup  a  dark  color  and  an  unpleasant  taste. 
Sirup  secured  from  rich  "  cowpen  •'  land  usually  has  an  undesirable 
dark  color  and  salty  taste.  However,  either  barnyard  manure  or 
compost  when  used  in  moderate  quantities  is  very  efficacious  as  a 
sugar-cane  fertilizer.  Cowpeas  and  velvet  beans  put  the  soil  into 
good  condition  for  a  following  crop  of  cane,  and  sweet  potatoes  also 
leave  the  soil  in  an  especially  good  mechanical  condition.  It  is  gen- 
erally considered  that  com  and  watermelons  do  better  after  sugar  cane 
than  does  cotton.  A  good  part  of  the  nitrogen  needed  should  be 
supplied  by  growing  the  legumes. 

The  typical,  medium  deep,  sugar-cane  soils  should  be  fall  plowed 
to  a  depth  of  7  to  9  inches.  Stubble  cane  burned  over  in  late  winter 
or  early  spring,  and  "  barred  off  "  and  disked,  makes  with  the  same 
cultivation  and  fertilization  nearly  as  good  yields  as  seeded  cane. 
However,  more  attention  is  given  the  seeded  crop ;  in  fact,  a  second  or 
rattoon  crop  is  not  always  grown. 

Seed  cane  is  protected  through  winter  by  covering  in  windrows 
lightly  with  earth.  The  canes  are  often  damaged  by  unfavorable 
weather  conditions,  and  it  would  seem  that  some  better  method  of 
saving  them  could  be  worked  out.  The  stubbles  ordinarily  winter 
over  in  the  rows  without  any  protection  further  than  an  occasional 

« It  Is  fiiirly  safe  to  conclude  that  there  Is  little  if  any  waste  from  an  excess- 
ive application  of  potash  and  i^hosphate  on  plant  canes,  as  the  succeeding  stub- 
ble crop  will  get  the  benefit;  but  an  excessive  application  of  ammonia  will  be 
lost,  as  it  has  practically  all  disappeared  by  the  following  year.  (Bui.  No.  93, 
Bureau  of  Chemistry,  U.  S.  Dept  of  Agriculture,  p.  30.) 
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light  covering  of  earth  and  blades  stripped  from  the  last  crop.  The 
red  cane,  which  does  especially  well,  and  other  varieties  are  grown. 

The  yields  of  sirup  run  from  200  to  about  600  gall<ms  per  a<are, 
according  to  soil,  cultivation,  and  fertilization.  With  fair  treat- 
ment an  average  acreage  yield  of  400  gallons  can  be  reasonably  ex- 
pected, provided  the  right  soil  is  selected.  ' 

There  are  two  evaporating  establishments  near  Cairo  which  manu- 
facture a  large  proportion  of  the  sirup  made  in  the  immediate 
vicinity,  but  a  good  part  of  the  product  of  the  county  is  made  in 
open  k^tles  by  the  farmers.  Occasionally  the  question  of  estab- 
lishing a  sugar  factory  is  agitated,  but  such  an  enterprise  probably 
would  be  inadvisable  under  present  conditions,  because  it  is  not  at 
all  likely  that  enough  cane  would  be  grown  within  a  reasonably 
limited  area  to  supply  a  lai^e  sugar  mill.  A  sugar  factory  recently 
established  in  Decatur  County  proved  rather  disappointing  to  tho 
owners  for  this  reason. 

TOBAOOO. 

Grady  County  embraces  a  large  area  of  the  medium  deep  phase  of 
the  Norfolk  fine  sandy  loam,  the  type  of  soil  best  suited  to  the  pro- 
duction of  Sumatra  cigar-wrapper  tobacco.  There  are  other  types, 
as  the  deep  Norfdlk  fine  sandy  loam  and  the  Norfolk  fine  sand,  that 
produce  a  very  fine  grade  of  tobacco ;  but  in  seasons  of  drought  the 
crop  suffers  to  such  an  extent  on  these  types  that,  without  irrigation, 
tobacco  growing  is  rather  a  hazardous  industry.  The  Orangeburg 
fine  sand,  with  a  depth  of  about  24  inches  to  the  heavy  subsoil,  makes 
a  very  fair  leaf,  especially  where  there  is  a  light  reddish  tint  to  the 
sandy  soil  material  below  a  depth  of  16  or  18  inches.  In  the  Amster- 
dam, Laingkat,  and  Attapulgus  sections  of  Decatur  County  and  in 
adjacent  Florida  territory  some  tobacco  is  grown  on  the  Orangeburg 
fine  sandy  loam,  but  the  product  is  inferior  to  that  grown  on  the  con- 
tiguous Norfolk  fine  sandy  loam.  It  is  claimed  that  the  barn-cured 
leaf  takes  the  color  of  the  soil  on  which  it  is  grown.  At  present  the 
trade  demands  the  light-colored  wrapper  produced  on  the  Norfolk  fine 
sandy  loam  having  a  depth  of  from  10  to  20  inches  to  the  yellow  fine 
sandy  clay  subsoil.  The  Cuban  type  of  cigar-filler  tobacco  does  best 
on  the  Orangeburg  fine  sandy  loam,  which  is  found  in  considerable 
areas  in  the  southern  part  of  the  county. 

The  growing  of  Sumatra  wrapper  and  Cuban  filler  tobacco  began 
in  the  southwestern  part  of  Grady  County  several  years  ago.  The 
production  of  wrapper  proved  so  profitable  from  the  first  that  the 
industry  has  gradually  spread  and  there  is  every  reason  to  believe 
that  there  will  be  a  considerable  further  extension.  Several  large 
fields  of  shaded  tobacco  were  grown  this  year  (1908)  in  the  vicinity 
of  Cairo.  The  producers  of  the  best  shade-grown  leaf  are  getting 
remunerative  prices,  but  a  few  who  have  not  been  eyeful  in  the 
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selection  of  their  soil,  especially  those  growing  crops  in  the  open  fields, 
have  been  somewhat  discouraged  in  the  disposition  of  their  crops, 
this  being  particularly  true  of  small  growers  in  years  of  depressed 
market  conditions.  Farmers  should  not  rush  headlong  into  this 
highly  specialized  industry,  but  instead  should  first  thoroughly 
acquaint  themselves  not  only  with  the  details  of  growing  and  curing 
the  leaf,  but  also  with  the  soils  best  adapted  to  the  crop  and  with 
the  market  conditions  affecting  the  disposition  of  the  product. 

The  cost  of  shading  an  acre  of  tobacco  with  slats  ranges  from  $200 
to  $250.  The  posts  for  carrying  the  slat  supporters  usually  are  set 
12  by  20  feet  apart  and  stand  9  feet  clear.  The  intervals  between  the 
slats  should  be  so  arranged  that  from  40  to  60  per  cent  of  the  ground 
will  be  shaded,  and  in  order  to  insure  an  even  distribution  of  shade 
on  the  plants  the  slats  should  be  laid  north  and  south.  In  areas  with 
a  great  depth  of  soil  above  the  clay  subsoil  the  leaf  produced  is  lighter 
in  texture  than  is  the  case  on  shallower  soil,  and  therefore  more  sun 
is  needed  to  give  the  leaf  the  desired  "  body  "  or  texture — in  other 
words,  the  depth  of  the  surface  soil  should  determine  the  width  of 
space  between  slats.  A  substantially  built  shade  should  last  for  five 
years. 

A  bam  120  feet  long,  40  feet  wide,  and  20  feet  to  the  plates  has 
a  capacity  of  curing  easily  5  acres  of  tobacco,  and  costs  from  $650  to 
$1,000.  The  bam  should  be  located  in  the  open,  so  as  to  insure  good 
circulation  of  air.* 

The  seed  should  be  sown  from  February  15  to  March  15  on  a  moist 
sandy  soil  or  in  a  "  box  bed  "  kept  well  watered  and  shaded  with  cloth. 
Tobacco  land  should  be  broken  flat  in  the  fall  and  to  a  depth  of  from 
10  to  14  inches,  using  a  subsoiler  but  avoiding  the  turning  up  of  too 
much  of  the  lower  material.  Twenty  2-horse  loads  of  stable  manure 
to  the  acre  should  be  broadcasted  about  the  1st  of  March,  and  imme- 
diately plowed  under  to  a  depth  of  6  inches.  Follow  this  treatment 
with  an  acreage  application  of  400  pounds  of  slaked  lime,  which 
should  be  harrowed  in  thoroughly  with  a  disk.  About  two  weeks 
before  transplanting,  a  mixture  of  1  ton  of  cotton-seed  meal,  400 
pounds  of  steamed  bonemeal,  and  300  pounds  of  potassium  carbonate 
or  400  pounds  of  potassium  sulphate  should  be  drilled  in  broadcast. 
Where  this  mixture  is  used  in  the  drill  it  should  be  mixed  thoroughly 
with  the  soil,  which  should  be  rebedded  just  prior  to  transplanting. 
Bows  should  be  4  feet  apart  and  the  plants  from  10  to  14  inches  apart 
in  the  row.  The  plants  should  always  be  watered  when  set  out,  as 
this  causes  the  soil  to  settle  nicely  about  the  roots.  In  order  to  get  a 
good  stand  and  uniform  growth  the  field  should  be  gone  over  several 
times  soon  after  transplanting  for  the  purpose  of  setting  new  plants 

«  For  description  of  tobacco  bams  see  Rept  No.  62,  U.  S.  Dept.  of  Agr.,  pp. 
25-20.  . 
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in  the  place  of  the  unhealthy  or  dead  ones.  The  best  time  for  trans- 
planting is  from  the  15th  of  April  to  the  20th  of  May,  though  good 
crops  have  been  made  when  set  late  in  June.  The  disadvantage  of 
setting  too  early  is  that  the  cold  soil  causes  a  slow  growth  which  tends 
to  thicken  the  leaf,  thus  reducing  the  percentage  of  good  wrappers, 
while  on  the  other  hand  late  setting  tends  to  produce  a  leaf  of  unde- 
sirably light  texture  and  affords  the  additional  disadvantage  of 
injury  from  the  increased  number  of  insects.  In  the  preparation  of 
land  for  a  second  year's  crop  of  tobacco  it  has  been  found  advisable 
to  turn  up  the  soil  with  a  disk  or  turning  plow  at  intervals  of  about 
two  weeks  during  the  winter — a  process  that  puts  the  soil  into  an  ex- 
cellent, mellow  condition. 

About  five  or  six  days  after  setting  the  plants  cultivation  should 
begin.  The  first  cultivation  should  be  deep  and  close  to  the  plants, 
using  a  scooter  plow.  Later  plowing  should  be  shallow  near  the 
plants  and  a  little  deeper  towjird  the  middle.  Such  cultivation 
should  be  done  once  a  week  or  as  often  as  is  necessary  to  keep  the 
soil  well  mulched,  it  being  especially  necessary  to  plow  as  soon  as 
possible  after  rains  in  order  to  destroy  any  surface  crust.  It  is  the 
practice  of  some  to  plow  the  alternate  middles  of  a  field  during  the 
first  part  of  the  week,  then  the  uncultivated  middles  in  the  latter  part 
of  the  week.  This  has  the  advantage  of  avoiding  disturbance  of  the 
entire  root  system  at  one  time.  Cultivation  often  continues  until  or 
even  after  pruning  begins. 

Bud  worms  and  horn  worms  are  destroyed  by  hand  and  by  various 
mixtures  of  Paris  green.  Plants  should  be  topped  before  blooming. 
Suckers  appearing  at  the  joint  of  leaf  and  stalk  after  topping  should 
be  removed,  so  as  to  direct  the  entire  energy  of  the  plant  toward  the 
development  of  the  ripening  leaves.  On  the  strong  Norfolk  and 
Orangeburg  fine  sandy  loams  top  suckers  sometimes  are  allowed  to 
bloom,  so  as  to  prevent  too  thick  top-leaf  development.  The  suckers 
are  rarely  harvested. 

A  good  crop  of  Sumatra  will  run  from  50  to  60  per  cent  wrappers, 
22  leaves  to  the  stalk  being  a  good  crop.  The  size  and  texture  of  the 
leaf  varies  with  the  soil,  fertilization,  and  rate  of  growth.  A  slightly 
rounded  leaf  something  like  18  inches  in  length  makes  a  very  desirable 
wrapper. 

Priming  usually  begins  about  sixty  days  after  transplanting.  The 
leaves  are  picked  from  the  bottom  of  the  stalk  as  they  ripen  and  car- 
ried immediately  to  the  barn,  where  they  are  strung  at  the  rate  of 
30  to  40  to  a  stick  and  hung  to  cure.  The  first  3  or  4  bottom  leaves 
(having  a  length  of  at  least  10  inches),  which  make  "  sand  "  wrap- 
pers and  binders,  should  be  picked  a  little  green,  otherwise  they  are 
inclined  to  cure  with  insufficient  body.  The  middle  leaves,  which 
make  light  and  medium  wrappers,  should  be  picked  when  the  tips 
first  show  a  change  to  light  green  or  a  mottled  color.    'Die  top  leaves 
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are  always  heaviest  and  cure  rather  dark.  The  "  tops "  are  used 
largely  for  bmders. 

In  hanging  in  the  bam  the  leaves  should  be  distributed  and  spaced 
according  to  their  texture,  so  that  they  will  not  cure  too  rapidly,  in 
which  event  they  are  apt  to  have  a  poor  color  and  an  undesirable 
body.  The  light  sand  leaves,  40  to  a  stick,  should  be  hung  in^he  peak 
of  the  barn  from  2  to  3  inches  apart,  where  the  humidity  is  suffi- 
ciently high  to  cause  slow  curing;  the  middles,  30  to  35  leaves  to  the 
stick,  and  tops,  30  to  the  stick,  shoidd  be  hung  below  the  sand  leaves 
and  spaced  4  inches  at  the  plate  to  about  7  inches  at  the  bottom  of 
the  barn.  Much  care  must  be  taken  in  the  curing  to  prevent  pole 
sweat,  pole  burn,  and  stem  rot — the  undesirable  .results  of  improper 
curing  and  unfavorable  moisture  conditions.  With  good,  open 
weather  the  bam  should  be  closed  for  three  days  after  hanging  or 
until  the  tips  of  the  leaves  begin  to  turn  yellow,  then  windows  should 
be  opened  during  the  day  and  closed  at  night,  depending  of  course  on 
the  weather,  to  let  in  air  enough  to  cause  the  leaves  to  dry  out  and 
yet  retain  pliability.  In  very  warm  weather  the  bam  should  be 
closed  during  the  day  and  opened  at  night.  In  damp  weather  it  is 
necessary  to  build  small  blazing  fires  here  and  there  over  the  floor  to 
drive  out  excessive  moisture.  When  the  color  is  set  and  the  leaf  in 
good  case — that  is,  good  pliable  condition — which  stage  is  reached 
with  the  drying  out  of  the  midrib,  usually  at  the  end  of  about  three 
weeks,  the  tobacco  is  cured  so  far  as  the  farmer  is  concerned,  and  is 
ready  for  further  treatment — fermenting,  aging,  and  assorting  at  the 
warehouse. 

Sun-grown  Sumatra  is  grown  and  handled  about  the  same  as  the 
shade-grown.  Its  texture  is  always  inferior  to  the  shade-grown  and 
the  price  received  is  much  less. 

It  is  believed  that  irrigation  should  be  more  generally  practiced, 
especially  in  dry  seasons  when  the  growth  is  retarded,  with  the  result 
that  the  quality  is  inferior  and  the  yield  less.  Fields  having  a  suit- 
able surface  could  be  irrigated  by  flooding  the  rows  from  pipes  or 
troughs  at  a  very  moderate  cost,  especially  where  a  good  well  or  one 
of  the  many  perennial  streams  is  handy.  The  usual  practice  is  to 
irrigate  where  cheese  cloth  is  used.  Very  heavy  yields  can  be  secured 
and  the  effect  of  soil  depth  on  the  quality  of  the  leaf  can  be  materially 
lessened  by  creating  the  desired  humidity  in  the  air  and  by  control- 
ling soil  moisture  conditions. 

Some  tobacco  growers  buy  cattle  and  feed  them  for  the  purpose  of 
securing  plenty  of  good  manure.  It  is  likely  that  a  crop  of  winter 
vetch  would  improve  tobacco  land,  especially  where  a  light  growth  is 
turned  under  and  followed  with  a  surface  application  of  500  pounds 
of  lime  per  acre.  A  heavy  crop  of  green  manure  turned  imder  might 
cause  a  too  rank,  heavy  growth  of  leaf. 
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The  usual  yields  of  shade-grown  Sumatra  without  irrigation  range 
from  about  700  to  1,300  pounds  per  acre.  Where  the  clay  comes  near 
the  surface,  especially  in  case  of  the  Orangeburg  fine  sandy  loam, 
heavier  yields  of  an  inferior  product  are  secured. 

The  Cuban  filler  tobacco  is  grown  very  much  the  same  as  the 
Sumatra  wrapper.  A  good  fertilizer  for  the  Cuban  variety  consists 
of  a  mixture  of  1,200  pounds  of  cotton-seed  meal  and  300  pounds  of 
sulphate  of  potash  to  the  acre.  This  type  of  tobacco  should  be  grown 
on  the  Orangeburg  fine  sandy  loam  and  rotated  so  as  to  give  an  occa- 
sional green  manuring  crop.  While  very  little  Cuban  is  grown  at 
present,  there  are  good  opportimities  for  an  extension  of  the  industry, 
inasmuch  as  the  product  is  a  very  superior  one. 

SOILS. 

The  soils  of  Grady  County  are  in  the  main  identical  with  those  of 
Thomas  County.  They  are  predominantly  sandy,  ranging  from 
light  sand  to  moderately  heavy  fine  sandy  loams.  Over  about  80  per 
cent  of  the  county  the  grayish  or  pale-yellow  sandy  surface  mate- 
rial, sometimes  carrying  iron  concretions,  grades  into  either  a  bright- 
yellow  or  a  bright-red  heavy  sandy  or  fine  sandy  loam  to  clay  loam  at 
a  depth  anywhere  from  5  inches  to  3  or  5  feet — such  material  repre- 
senting the  various  types  of  the  Norfolk  and  Orangeburg  soils. 
In  small  areas  the  sand  or  fine  sand  surface  stratum  persists  to  a 
depth  of  10  or  more  feet.  Ordinarily  a  compact  sandy  clay  of  varie- 
gated colors — ^pinkish-red,  drab,  and  yellow  mainly — is  encountered 
at  a  depth  of  from  4  to  6  feet. 

About  3  per  cent  of  the  county  is  occupied  by  dark-colored,  poorly 
drained  soils  in  which  the  surface  material,  high  in  organic  matter, 
grades  at  a  depth  of  from  10  or  15  inches  to  3  or  4  feet  into  a  com- 
pact, grayish-drab  or  mottled,  saturated  material.  This  character 
of  material  forms  the  Portsmouth  soils. 

There  are  but  few  clay  exposures  in  the  county,  and  these  repre- 
sent small  areas  from  which  the  surface  layer  of  sandy  material 
has  been  removed  by  erosion,  as  is  seen  in  the  "  gall  spots  "  of  slopes, 
where  the  surface  flow-off  has  been  most  rapid.  These  heavy  spots, 
as  well  as  some  small  wet  depressions  and  occasional  hummocks 
of  sand  and  gravelly  areas,  on  account  of  their  small  extent  and  some- 
times inaccessibility,  had  to  be  included  with  the  more  predominant 
types  as  nonconformities. 

There  is  a  marked  absence  of  coarse  sand  and  quartz  gravel,  the 
limit  of  coarseness  in  the  original  materials  laid  down  as  marine 
sediments  being  pretty  closely  represented  by  medium  sand.  The 
iron  concretions,  so  abundant  in  the  northern  part  of  the  county 
and  found  in  small  spots  throughout  the  area,  evidently  have  been 
formed  in  situ  through  processes  of  weathering  since  the  recession 
of  marine  water.  It  is  possible  these  pebbles  are  not  true  concre- 
tionary formations,  as  they  show  neither  a  concentric  structure  nor 
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weak  internal  cementation,  but  they  are  usually  rounded  and  always 
represent  sandy  or  clayey  material  cemented  solidly  by  iron  oxides 
and  hydrates,  the  result  of  precipitation  of  iron  compounds  from 
soil  solution. 

Differentiation  of  the  sedimentary  deposits  by  pre-emergence 
water  action  and  by  later  post-emergence  erosional  processes  due  to 
surface  unevenness  largely  accounts  for  the  variety  of  soil  types.  The 
two  main  effects  of  erosion  have  been  the  removal  of  surface  material 
bodily,  thus  bringing  the  heavy  underlying  material  nearer  the  sur- 
face, and  the  washing  out  of  fine  material,  leaving  superficial 
sandy  layers.  While  it  is  probable  that  the  assorting  action  of  water 
before  the  complete  emergence  of  the  country  occasioned  much  differ- 
entiation in  the  component  materials,  translocation  of  the  finer  silt 
and  clay  particles  by  rain  water  since  emergence  has  had  considerable 
effect  in  the  formation  of  the  superficial  sandy  layers.  That  there  were 
differences,  however,  in  the  depth  of  the  sandy  mantle  at  the  time 
of  emergence  is  evidenced  by  the  occasional  sandy  ridges  which  could 
hardly  represent  other  than  original  deep  sand  beds  or  beach  lines. 

Solution  and  chemical  changes,  particularly  oxidation  processes, 
have  been  active  agencies  of  weathering,  especially  in  relation  to 
color  changes  and  the  formation  of  ferruginous  pebbles.  The  better 
drained  and  aerated  surface  soils  have  tended  to  assume  light  colors, 
while  the  heavier  subsoils  through  the  oxidation  of  iron  components 
have  tended  to  assume  red  colors.  The  high  oxidation  of  the  iron 
compounds,  as  seen  in  the  bright-red  color  of  the  Orangeburg  sub- 
soils, probably  has  resulted  from  the  better  drainage  and  aeration  of 
the  Orangeburg  materials  which,  certainly  in  some  places,  accounts 
largely  for  the  difference  between  this  and  the  Norfolk  series  with  its 
uniformly  bright-yellow  subsoils.  There  is  very  little  difference  in 
the  soil  components  of  these  two  series,  both  being  similar  texturally 
and  made  up  of  quartz  sands,  silt,  and  clay,  with  decidedly  few  com- 
plex mineral  fragments.  Both  the  Orangeburg  and  Norfolk  series 
carry  ferruginous  pebbles  similar  in  character  of  composition  and 
mode  of  origin.  Sometimes  the  Norfolk  soils  grade  so  imperceptibly 
from  flat  upland  locations  into  the  Orangeburg,  occupying  slopes  with 
better  drainage,  that  the  line  of  separation  is  very  indistinct — ^grada- 
tions  that  do  not  suggest  marked  differences  either  in  the  manner  or 
time  of  deposition.  However,  the  fact  that  the  Orangeburg  ocoupies 
extensive  areas  in  the  southern  part  of  the  county  where  compara- 
tively little  Norfolk  is  found,  the  converse  being  true  in  the  northern 
part  of  the  county,  would  indicate  probable  differences  either  in  the 
time  of  deposition  and  emergence  or  in  the  manner  of  formation. 
The  drainage  of  these  Orangeburg  soils  in  the  southern  part  of  the 
county  is  much  more  nearly  perfect  than  that  of  the  Norfolk  soils  to 
the  northward.  This  is  due  to  the  greater  surface  unevenness  and  to 
the  more  mature  drainage  system  in  the  former  regiouj*.^^^  ^  GoOqIc 
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The  Portsmouth  soils  owe  their  distinguishing  characteristics 
mainly  to  poor  drainage,  which  has  favored  the  accumulation  of 
organic  matter  and  inhibited  oxidation  in  the  deeper  soil  and  sub- 
soil. 

The  subsoil  of  the  Susquehanna  fine  sandy  loam  represents  closely 
the  character  of  the  deep  underlying  materials  of  the  area,  but  with 
this  type  there  are  in  places  indications  of  some  slight  influence  from 
the  underlying  calcareous  formation.  It  is  probable  that  the  ma-* 
terial  forming  the  soil  belongs  to  a  transition  stage  between  the  un- 
derlying Eocene  and  the  later  formations  which  give  rise  to  the 
Orangeburg  and  Norfolk  soils. 

Meadow  land  in  places  represents  more'  a  soil  condition,  the  result 
of  poor  drainage,  than  distinctive  soil  material.  Usually  the  ma- 
terial is  largely  alluvial,  lacking  in  textural  uniformity,  and  is 
always  soggy  or  poorly  drained. 

Swamp  land  simply  represents  intensely  poor  drainage  conditions 
existing  in  alluvial  soils  of  highly  diverse  character. 

The  Chastain  fine  sandy  loam  embraces  the  broad  "  river  flats  "  and 
stream-bottom  alluvium,  having  enough  imiformity  in  composition  to 
constitute  a  fairly  well-defined  soil  type. 

The  Orangeburg  soils  according  to  geological  classification  belong 
to  the  Lafayette  formation,  while  the  Norfolk  belong  to  the  later 
Columbia  formation.  The  former  may  have  been  exposed  by  a  re- 
moval of  the  Columbia  material,  or  they  may  represent  earlier  de- 
posits not  markedly  altered  since  deposition. 

There  are  in  the  county  several  small  exposures  of  limestone,  proba- 
bly representing  the  Vicksburg- Jackson  of  the  Eocene,  A  large  part 
or  all  of  the  area  is  underlain  by  limestone  which  can  be  seen  in  several 
sink-hole  exposures  or  openings  into  which  streams  sometimes  enter. 
Portions  of  this  limestone  have  been  shown  to  contain  phosphoric 
acid,*»  but  no  experiments  have  been  made  to  determine  whether 
such  lime  rock  would  be  valuable  as  a  fertilizer.  The  ordinary 
sink-hole  depressions,  as  well  as  the  more  notable  "lime  sinks," 
like  Lime  Sink,  Bay  Sink,  and  Blowing  Cave,  are  due  to  the 
unequal  dissolution  of  the  underljdng  limestone  formation  allowing 
the  overlying  materials  to  sink  in.  Some  small  areas  of  nearly  white 
or  greenish-yellow  plastic  clay  exposures,  as  seen  along  stream  slopes, 
apparently  have  been  affected  to  a  certain  degree  by  the  underlying 
calcareous  material.  Fuller's  earth  is  found  in  a  number  of  locations. 
In  a  few  places  in  the  northern  and  northwestern  parts  of  the  county 
where  the  limestone  approaches  closely  to  the  surface  small  limy  con- 
cretions or  fragments  of  limestone  are  seen  intermingled  with  the  soil, 
but  they  are  not  in  quantities  sufficient  to  affect  materially  the  char- 
acter or  crop  value  of  the  soil. 

o  Bui.  5.    Geological  Survey  of  Geors^. 
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Drainage  conditions,  texture,  and  surface-soil  depth  are  factors 
that  strongly  and  directly  influence  soil  productiveness.  The  organic 
matter  practically  controls  structural  conditions,  directly  affects  the 
supply  of  moisture  in  the  soil,  and  indirectly  affects  the  productive- 
ness to  a  great  extent  Soils  well  supplied  with  organic  matter  are 
very  much  less  inclined  to  bake  or  crust,  are  easier  to  cultivate,  and 
are  always  more  productive  than  the  apparently  lifeless,  crusty, 
droughty  lands  deficient  in  organic  matter. 

According  to  relative  percentage  'contents  of  gravel,  of  the  me- 
dium, fine,  and  very  fine  grades  of  sand,  of  clay,  and  of  silt,  as  deter- 
mined by  analysis,  the  soils  have  been  classified  into  sands,  fine  sands, 
fine  sandy  loams,  and  sandy  loams.  These  classes  or  types  have  been 
grouped  into  series  having  similarity  in  color,  structure,  topography, 
drainage  conditions,  etc.  The  Orangeburg  series  include  the  well- 
drained  types  having  bright-red,  friable  subsoils;  the  Norfolk  series, 
the  gray  or  pale-yellow  types,  underlain  by  bright-yellow  friable 
subsoils;  the  Portsmouth  series,  the  black  or  dark-colored  poorly 
drained  types  having  drab  and  mottled  subsoils;  and  the  Susquehanna, 
though  represented  here  by  a  single  type,  normally  includes  those 
soils  characterized  by  mottled  red  and  drab,  plastic  clay  subsoils.  The 
Chastain  fine  sandy  loam,  standing  by  itself  as  a  local  type,  is  prob- 
ably found  along  many  streams  of  southern  Greorgia. 

The  following  classification  shows  the  soils  of  the  county  grouped 
according  to  mode  of  origin  and  process  of  weathering : 

Description.  Soil. 


Gray  soils  with  red  subsoils  derived  from  old 
sedimentaiiy  material  (Lafayette),  under  best 
drainage  conditions. 

Gray  soils  witli  yellow  subsoils  derived  from 
later  sedimentary  material  (CJolumbia),  under 
moderately  good  drainage  conditions. 


Portsmouth  sandy  loam. 
'  Portsmouth  fine  sandy  loam. 
Portsmouth  fine  sand. 


Susquehanna  fine  sandy  loam. 


Dark-colored  soils  with  light-colored  subsoils 
derived  from  Lafayette  and  Columbia  mate- 
rial, under  poor  drainage  or  semiswampy 
conditions  and  intermittent  wet  and  dry 
stages. 

Grayish  soils  with  mottled,  plastic  subsoils  de- 
rived from  the  exposed  formation  underlying 
the  later  sedimentary  material  or  represent- 
ing the  deeper  substratum. 

Grayish-brown  loam  with  heavy  slightly  mottled] 

subsoil.      Depression    soil    probably    derived  [Grady  loam, 
from  sedimentary  materials.  J 

Alluvium Chastain  flue  sandy  loam. 

Unclassified    alluvium   and   poorly   drained   op-lw    ^ 
land  depressions.  J 

UnclasBifled  alluvium  very  poorly  drained Swamp. 


Orangeburg  sandy  loam. 
Orangeburg  flue  sandy  loam. 
Orangeburg  fine  sand. 
Norfolk  sand. 
Norfolk  fine  sand. 
Norfolk  fine  sandy  loam. 
Norfolk  sandy  loam. 
TIfton  sandy  loam. 
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The  local  names  of  soils  have  been  brought  out  in  their  proper 
relationship  to  the  several  types  under  the  type  description.  When 
soil  boundaries  have  not  been  drawn  absolutely  accurate  owing  to 
the  impracticability  of  perfect  delineation,  and  when  small  inaccess- 
ible bodies  of  soil  and  areas  too  small  to  map  on  the  scale  used  (1 
inch  to  the  mile)  have  been  included  with  the  predominant  types, 
careful  consideration  of  the  type  description  will  eliminate  possi- 
bility of  confusion  on  the  part  of  one  using  the  soil  map.  In  some 
cases  where  small  areas  embraced  wide  diversity  in  soils  it  was  neces- 
sary to  map  the  predominating  type  or  represent  the  average  soil 
condition,  relying  upon  the  soil  descriptions  to  bring  out  the  detailed 
features. 

The  following  table  gives  the  names  and  areas  of  the  several  soil 
types  shown  on  the  accompanying  map  : 

Areas  of  different  soils. 


Sou. 

Acres. 

Per  cent 

Sou. 

Acres. 

Percent. 

Nozfolk  fine  sandy  loam 

Norfolk  Randr  loam , . .  - 

128,882 

87,440 

82,256 

81.860 

24,820 

9,068 

8,000 

7,086 

6.628 

41.9 
12.7 
11.0 
10.7 
8.8 
8.1 
2.7 
2.7  ; 
2.2 

loam 

4,006 
4,082 
2,624 
1,088 
1,024 
896 

1.4 

Orangebni^g  fine  sandy  loam. . 
Meadow 

Portsmouth  fine  sand 

Portsmouth  fine  sandy  loam. 

Portsmouth  sandy  loam 

OrangebuiK  sandy  loam 

Grady  loam .................. 

1.4 
.9 

Norfolk  fine  sand 

.4 

Tifton  sandT  loam 

.8 

Chastain  fine  sandy  loam 

s 

Total 

Orangebm^g  fine  sand 

294,060 

Norfolk  sand 

TIFTON   8ANDT  LOAM. 


The  Tifton  sandy  loam  is  a  yellowish-brown  to  dark-gray  heavy 
sandy  loam,  imderlain  at  from  5  to  15  inches  by  yellow  to  bright 
yellow  friable  sandy  clay,  sometimes  the  soil,  at  a  depth  qf  about 
28  inches,  passes  into  a  friable,  compact  yellow  day  slightly  mot- 
tled with  reddish  colors.  A  characteristic  feature  of  the  type  is 
the  presence  of  varying  quantities,  10  to  40  per  cent,  of  small,  rounded 
iron  pebbles  disseminated  through  the  soil  mass.  These  pebbles  are 
most  abundant  in  the  surface  soil  found  on  the  flat  or  undulating 
areas  in  relatively  high  positions  and  on  the  knolls  and  crests  of 
ridges.  They  gradually  disappear  with  descent  of  slope,  until  the 
type  passes  into  the  Norfolk  sandy  loam  or  the  Norfolk  fine  sandy 
loam  on  the  lower  slopes.  The  pebbles  consist  of  ferruginous  sand- 
stone or  claystone  and  apparently  have  been  formed  in  the  soil  by  the 
cementing  of  small  quantities  of  sandy  or  clayey  material  by  iron 
salts.  The  interior  color  of  these  pebbles  is  usually  dark  red  and  the 
structui'e  quite  firm,  but  occasionally  in  the  lower  subsoil  a  soft  or 
rotten  pebble  will  be  found  which  has  a  yellow  interior.    The  soft 
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character  and  yellow  color  may  be  due  to  incomplete  oxidation  of  the 
iron  salts  or  to  decomposition  and  hydration  processes  going  on 
within  the  mass  of  pebbles.  A  reddish-hued  yellow  is  sometimes  seen 
in  the  subsoil  of  the  better-drained  areas. 

Although  the  presence  of  large  prominent  grains  of  sand  gives  to 
the  average  of  this  type  a  rather  coarse  feel,  there  is  present  suffi- 
cient interstitial  material  to  make  the  texture  quite  favorable  to  the 
maintenance  of  moisture.  However,  during  protracted  dry  spells  the 
soil  unless  properly  handled  is  apt  to  get  into  a  hardened  condition 
which  sometimes  makes  cultivation  quite  difficult.  Plows  are  worn 
dull  very  rapidly  in  this  soil. 

The  subsoil  conserves  moisture  well  and  is  near  enough  the  surface 
to  bring  its  store  of  moisture  within  easy  reach  of  growing  crops.  As 
a  rule  crops  do  not  suffer  very  greatly  from  drought,  while  on  the 
other  hand  the  very  best  crops  of  cotton  made  in  the  county,  in  wet 
years,  come  from  this  type  and  the  "  pimply  "  areas  of  other  shallow 
surface  soil  types. 

The  Tifton  sandy  loam  occupies  nearly  level  and  undulating  up- 
land, the  gentle  slopes  along  streams,  the  crests  of  ridges,  and  tops  of 
low  hills.  The  largest  area  lies  to  the  southwest  of  Humphries 
Sdiool.  Isolated  areas  are  of  frequent  occurrence  in  the  northern 
part  of  the  county.  The  surface  drainage  is  good  everywhere,  except, 
of  course,  in  the  unimportant  swales  and  sink-hole  depressions. 

The  Tifton  sandy  loam,  locally  called  "hard,  pimply  land,"  is 
an  exceUent  agricultural  soil.  Good  average  yields  of  cotton,  com, 
and  sugar  cane,  the  chief  crops  grown  on  the  type,  are  made  under 
the  ordinary  methods  of  culture.  This  is  the  best  long-staple,  or 
Sea  Island,  cotton  soil  in  the  area,  though  but  little  is  grown  on 
account  of  the  long  growing  season  and  the  greater  care  required 
in  the  production  of  this  variety.  Both  long-staple  and  short-staple 
cotton  give  yields  of  from  one-third  to  1  bale  per  acre,  according  to 
fertilization  and  cultivation.  Oats,  com,  peanuts,  cowpeas,  velvet 
beans,  sorghum,  early  Irish  potatoes,  onions,  early  melons,  cucumbers, 
strawberries,  and  blackberries  all  do  well  on  this  land.  The  type  is 
rather  heavy  and  a  little  too  compact  in  dry  weather  for  the  best  re- 
sults with  sweet  potatoes,  thou^  fair  crops  are  made.  This  is  a 
particularly  fine  early  vegetable  soil,  but  owing  to  the  distance  from 
railroads  and  markets  little  has  been  done  along  the  line  of  trucking. 
Velvet  beans  and  cowpeas  improve  wonderfully  the  structure  and 
consequently  the  productiveness  of  the  soil,  and  one  or  the  other  of 
these  crops  should  be  grown  regularly  in  rotation  with  the  staple 
crops.  Crimson  clover  could  be  grown  successfully  for  winter  and 
early  spring  forage,  as  could  also  rye,  vetch,  turnips,  and  rape. 

The  ordinary  grades  of  commercial  fertilizers  and  cotton-seed 
meal  are  used  extensively  for  cotton,  com,  and  sugar  cane.    A  good 
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rotation  is  corn  with  cowpeas  or  velvet  beans  the  first  year,  sugar 
cane  or  oats  the  second  year,  and  cotton  the  third  year.  Grown 
under  this  system  and  fertilized  with  from  400  to  500  pounds  of  a 
10-2-5  fertilizer,  cotton  would  average  nearly  a  bale  to  the  acre^ 
while  the  yields  of  sugar  cane,  oats,  and  com  would  run  considerably 
above  the  present  average.  Very  little  nitrogen  should  be  bought, 
as  it  can  be  secured  readily  by  growing  the  legumes.  Along  with  an 
increase  in  the  production  of  forage  crops  more  stock  should  be  kept 
on  nearly  all  the  farms  on  this  type.  Barnyard  manure  is  the  most 
efficacious  fertilizer  on  this  soil  for  all  crops  except  sugar  cane  and 
potatoes.  Too  heavy  an  application  of  barnyard  or  stable  manure 
gives  a  dark  color  and  poor  flavor  to  sugar-cane  sirup,  and  som^imes 
gives  to  sweet  potatoes  an  inferior  quality. 

Cotton  is  generally  planted  on  beds  laid  off  closer  together  and  is 
cultivated  shallower  than  on  the  less  gravelly  soils.  Fall  plowing 
would  be  very  beneficial,  as  would  also  an  occasional  incorporation 
of  a  half -matured  crop  of  cowpeas. 

The  following  table  gives  the  results  of  mechanical  analyses  of 
fine-earth  samples  of  soil  and  subsoil  of  this  type : 

Mechanical  analyses  of  Tift  on  sandy  loam. 


No. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

Silt. 

day. 

188^2 

Soil 

Percent. 
2.3 
1.8 

Percent 
11.8 
9.2 

Percent 
9.3 
6.8 

Percent. 
43.6 
82.1 

Percent 
12.6 
13.9 

Percent 
11.1 
8.3 

PtrcewL 
9.S 

18868 

Subfloil 

2&S 

NORFOLK   SAND. 


The  Norfolk  sand  is  a  gray  sand  usually  slightly  darkened  in  the 
surface  6  inches  with  organic  matter.  Below  6  inches,  the  color  is  a 
yellowish  gray  to  pale  yellow.  Grenerally  coarser  grains  are  foimd 
in  the  lower  portion,  although  there  may  be  present  more  fine  material 
here  than  in  the  overlying  soil.  The  grains  are  angular,  but  not 
especially  sharp.  There  are  several  small  areas  of  a  lighter  colored 
coarse  phase  carrying  a  small  percentage  of  rounded  quartz  gravd- 
This  phase,  commonly  styled  "  white  sand,"  is  very  incoherent  and 
has  in  its  present  condition  but  little  value  as  an  agricultural  soil. 

The  component  materials  of  the  Norfolk  sand  consist  almost 
entirely  of  quartz  grains,  there  being  little  evidence  of  other  minerals 
The  silt  and  clay,  though  in  very  small  amounts,  help  to  bind  together 
the  coarser  grains  so  as  to  make  this  a  fairly  compact,  rather  than  a 
loose  and  open,  incoherent  soil.    However,  if  cultivated  without  fre- 


Digitized  by 


Google 


SOIL  SURVEY  OF  GRADY  COUNTY,  GEORGIA.  369 

quent  replenishment  of  the  organic  matter,  which  is  exhausted  rapidly 
in  cropping,  it  becomes  a  loose,  droughty,  and  unproductive  soil. 

The  type  is  found  mainly  in  the  northern  and  northwestern  parts 
of  the  county.  The  largest  body  is  the  one  which  extends  from  the 
Mitchell  County  line  along  the  Big  Slough  and  the  Decatur  County 
line  southward  for  a  distance  of  5  or  6  miles.  .The  topography  of 
this  main  body,  although  largely  undulating,  is  varied  by  the  occur- 
rence of  many  slight  depressions  and  sink  holes.  The  timber  growth 
is  longleaf  pine,  interspersed  with  a  scrubby  growth  of  black-jack 
and  other  species  of  oak.  There  is  a  sparser  growth  of  wire  grass 
than  on  the  heavier  Norfolk  soils.  The  deep  substratum  of  this  large 
area  frequently  is  a  very  stiff,  compact,  mottled  pinkish-red,  yellow, 
and  drab  sandy  clay.  Several  other  widely  separated  areas  of  con- 
siderable size  are  found  occupying  stream  slopes  in  the  northern  part 
of  the  county. 

The  Norfolk  sand  is  a  well-drained,  somewhat  droughty,  and  only 
moderately  productive  soil.  Very  little  of  it  is  under  cultivation. 
Owing  to  its  thorough  aeration  and  drainage,  it  is  a  warm  soil  and 
well  suited  to  certain  kinds  of  vegetables.  With  heavy  applications 
of  barnyard  manure  or  compost,  in  conjunction  with  liberal  quantities 
of  commercial  fertilizer,  good  crops  of  early  English  peas,  radishes, 
beans,  cantaloupes,  cucumbers,  sweet  and  Irish  potatoes,  strawberries, 
and  watermelons  can  be  grown.  For  the  reason  that  cultivation 
causes  rapid  depletion  of  the  organic  matter,  a  contingency  that 
materially  affects  the  productiveness  of  th^  soil,  all  crops  should  be 
grown  in  rotation  with  cowpeas  or  velvet  beans.  One  or  the  other 
of  these  legumes  should  be  turned  under  in  th©  half-matured  stage 
once  in  every  two  or  three  years.  In  this  way  the  supply  of  humus 
may  be  readily  maintained. 

An  excellent  quality  of  sugar-cane  sirup  can  be  made,  but  the  yields 
are  so  light  without  very  heavy  applications  of  fertilizer  that  very 
little  of  the  soil  is  used  for  this  purpose.  Cotton,  com,  and  oats 
make  only  very  moderate  yields,  and  the  soil  should  not  be  used  for 
these  crops  where  the  heavier  types  are  available. 

Cotton  is  subject  to  rust  on  the  Norfolk  sand,  and  for  that  reason 
requires  a  fertilizer  high  in  potash.  Too  heavy  applications  of  barn- 
yard manure  or  commercial  fertilizer  will  cause  cotton  to  "  fire  "  or 
bum.  A  fertilizer  analyzing  approximately  10-2-8,  used  at  the 
rate  of  about  300  or  400  pounds  an  acre,  in  conjunction  with  barn- 
yard or  stable  manure,  compost,  or  with  some  green  crop  turned 
under,  will  produce  from  one-fourth  to  one-half  bale  or  more  of 
cotton  per  acre  in  favorable  seasons.  It  can  be  readily  seen  that  such 
yields  do  not  make  cotton  a  very  profitable  crop.  It  has  been  the 
experience  of  some  successful  farmers  that  phosphoric  acid  and  pot- 
ash fertilizer  in  the  percentage  ratio  of  about  2  to  1,  used  at  the  rate 
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of  800  to  1,500  pounds  to  the  acre,  is  a  very  satisfactory  application 
for  sweet  potatoes,  melons,  and  vegetables.  From  500  to  1,000  pounds 
of  cotton-seed  meal  in  conjunction  with  a  phosphate-potash  mixture 
would  be  a  good  application  for  Irish  potatoes.  With  judicious  man- 
agement from  80  to  175  bushels  of  sweet  potatoes  and  from  60  to 
150  bushels  of  early  Irish  potatoes  can  be  secured. 

Fall  plowing  is  not  important  except  to  turn  under  green  vegeta- 
tion.   Frequent  surface  cultivation  is  necessary  to  conserve  moisture. 

The  following  table  gives  the  results  of  mechanical  analyses  of  the 
samples  of  soil  and  subsoil  of  the  Norfolk  sand: 

Mechanical  analyses  of  Norfolk  sand. 


No.            1  Deacription. 

Fine 
gravel. 

Coone 
sand. 

Medimn 
sand. 

Fine 
sand. 

Very  fine 
sand. 

sut 

Clay. 

18861 Soil 

18862 SubBoll 

Percent. 
4.0 
3.2 

Percent. 
23.1 
28.4 

P(T  cent, 
14.8 
12.3 

Per  cent, 
36.2 
86.4 

Percent 
11.6 
18.3 

Per  cent, 
7.9 
7.2 

Percent 
4.0 
4.2 

NOBFOLK   SANDY   LOAM. 


The  Norfolk  sandy  loam  occurs  in  two  phases  differing  essentially 
in  the  depth  to  the  subsoil.  The  shallow  phase  is  a  medium  sandy 
loam  imderlain  at  about  10  to  15  inches  by  a  mealy,  friable,  bright- 
yellow  sandy  clay.  The  surface  few  inches  of  the  soil  is  usually 
gray  or  dark  gray,  while  that  below  is  pale  yellow  in  color. 

The  soil  of  the  deep  phase  consists  of  a  gray  to  dark-gray,  rather 
open,  light  sandy  loam,  overlying  a  pale-yellow  material  of  the  same 
texture.  The  subsoil  of  this  phase  is  a  light-yellow  mealy  sandy 
clay.  Ordinarily  the  soil  of  both  phases  grades  into  the  subsoil 
through  a  thin  stratum  of  heavy  sandy  loam.  There  is  always  con- 
siderable fine  material  in  the  soil  of  the  Norfolk  sandy  loam,  although 
the  larger  medium  grains  often  stand  out  so  prominently  that  they 
give  the  soil  a  deceptive  coarse  feel.  The  interstitial  fine  material 
makes  the  soil  in  this  area  rather  more  loamy  than  is  typical  of  the 
Norfolk  sandy  loam  in  other  regions.  On  account  of  this  fine  mate- 
rial, the  soil,  especially  the  shallow  phase,  is  inclined  to  run  together 
during  heavy  rains  and  to  harden  at  the  surface  imder  the  heat  of  the 
sun.  Sometimes  a  thin  crust  is  thus  formed  which  should  be  broken 
up  as  soon  as  practicable  after  the  rains  have  ceased  in  order  to  re- 
store the  soil  to  a  tilth  favorable  to  the  conservation  of  soil  moisture. 
Vegetable  matter  when  decomposed  and  thoroughly  incorporated 
with  the  soil  effectively  counteracts  this  tendency  to  crust. 

In  local  areas  small  iron  pebbles  occur  in  considerable  quantities 
over  the  surface,  throughout  the  soil  mass,  and  in  irregular  layers 
anywhere  in  the  soil  profile.    Where  these  pebbles  occur  in  the  sur- 
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face  soil  the  land  is  locally  styled  "  pimply  soil."  Such  gravelly  land 
generally  produces  better  than  the  average  of  the  type.  In  some 
places  in  the  northwestern  part  of  the  county,  especially  where  black- 
jack oak  is  of  common  growth,  the  deep  subsoil  is  quite  stiff  and 
plastic,  this  being  particularly  true  where  resistant  fragments  of 
rock,  derived  from  outcrops  of  the  underlying  limestone  formation, 
are  found  scattered  over  the  surface.  This  stiffness  in  the  deep  sub- 
soil disappears  as  the  more  dominant  piney-woods  phase  is  ap- 
proached. 

The  Norfcdk  sandy  loam  is  restricted  largely  to  the  northern  half 
of  the  county.  The  surface  varies  from  flat  to  hilly,  the  hills  being 
low  and  generally  rounded.  The  deep  phase  is  most  commonly  found 
on  slopes  where  accumulations  of  material  wa^^hed  from  above  has 
increased  soil  depth.  The  large  area  northwest  of  Whigham  is  almost 
flat.  The  shallow  phase  of  the  type  is  quite  diverse  in  its  topographic 
features,  the  more  rolling  areas  being  found  in  the  black-jack  ham- 
mock lands  in  the  northwestern  part  of  the  county. 

The  timber  growth  mainly  consists  of  longleaf  pine,  though  in 
lome  locations  there  is  considerable  black-jack  oak.  Wire  grass  is 
found  everywhere  in  the  longleaf  pine  woods.  Natural  drainage  is 
very  good.  The  soil  conserves  moisture  surprisingly  well,  and  most 
of  the  crops  grown  rarely  suffer  from  drought  where  frequent  shallow 
cultivation  is  given.  Com,  however,  is  inclined  to  suffer  in  dry  sea- 
sons, especially  where  the  organic  matter  has  been  depleted.  In 
general  the  crop  value  of  the  Norfolk  sandy  loam  depends  upon  the 
depth  of  the  surface  soil  and  the  organic  matter  content.  The  type 
as  a  whole  is  a  fair  cotton  soil,  but  the  better  yields  are  secured  from 
the  shallow  phase,  especially  the  "pimply"  areas.  The  effect  of 
manure  is  always  more  lasting  where  the  soil  depth  is  shallowest. 

The  Norfolk  sandy  loam  is  well  suited  to  com,  sweet  potatoes,  Irish 
potatoes,  sugar  cane,  sorghum,  forage  crops,  watermelons,  canta- 
loupes, beans,  and  tomatoes.  The  soil  depth  should  be  at  least  10  inches 
for  best  results  with  potatoes,  com,  sugar  cane,  and  wrapper  tobacco. 
The  principal  crops  are  cotton,  com,  sugar  cane,  oats,  peanuts,  sweet 
potatoes,  and  watermelons.  The  yields  per  acre  range  from  one-third 
to  three- fourths  bale  of  cotton,  10  to  20  bushels  of  com,  300  to  450  gal- 
lons of  sirup,  100  to  300  bushels  of  sweet  potatoes,  and  from  15  to  25 
bushels  of  oats.  These  yields  do  not  represent  the  maximum  capacity 
of  the  soil,  but  rather  what  may  be  expected  under  the  prevailing 
methods  of  soil  management.  Heavier  yields,  especially  of  cotton, 
sugar  cane,  and  oats,  can  be  secured  easily  from  the  shallow  and  "  pim- 
ply" areas  with  proper  management.  Long-staple  cotton  succeeds 
very  well  on  the  gravelly  and  shallow  surface  soil  areas.  Some  good 
crops  of  sun-grown  wrapper  tobacco  have  been  secured  where  the  soil 
texture  runs  somewhat  finer  than  the  average  of  the  type.    As  a 
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general  thing  this  soil  is  too  open  for  best  results  with  wrapper  to- 
bacco, but  pretty  fair  crops  coiild  be  grown  where  the  soil  has  a 
depth  of  from  10  to  about  15  inches  over  the  heavy  subsoil  and  is  not 
of  a  distinctly  coarse,  incoherent  character.  This  latter  phase  would 
be  too  droughty  for  good  results  without  irrigation.  Peanuts  do  well 
everjrwhere  on  this  soil.  Strawberries,  English  peas,  and  pears  could 
be  grown  more  extensively  for  market,  as  they  do  remarkably  well. 

The  soil  is  susceptible  of  rapid  improvement  by  growing  cowpeas 
and  velvet  beans.  A  crop  of  cowpeas  turned  under  occasionally 
very  much  improves  the  structural  conditions  of  the  soil.  Commer- 
cial fertilizers  of  the  ordinary  grades  are  used  generally  at  the  rate 
of  from  350  to  400  pounds  for  cotton,  150  to  250  pounds  for  com, 
300  to  600  pounds  for  watermelons,  and  from  500  to  1,600  pounds 
for  sugar  cane.  Oats  and  peanuts  are  very  seldom  fertilized,  although 
they  would  be  benefited  by  the  same  applications  used  for  cotton  and 
com.  According  to  the  experience  of  the  most  successful  farmers, 
a  fertilizer  analyzing  10-2-3  for  the  shallow  phase  and  about  10-3-5 
for  the  deep  phase  is  the  most  eflBicacious  commercial  mixture  that 
can  be  used  for  corn,  oats,  and  cotton.  Where  the  organic  matter 
content  of  the  soil  is  low,  chemical  fertilizers  should  be  used  always 
in  conjunction  with  such  organic  manures  as  compost,  barnyard 
or  stable  manure,  or  a  crop  of  half-matured  vegetable  matter,  pref- 
erably cowpeas.  Sweet  potatoes  do  not  need  so  much  organic 
manure,  but  moderate  applications  of  rather  coarse  barnyard  refuse 
in  conjunction  with  500  to  1,000  pounds  to  the  acre  of  something 
like  a  8-2-10  fertilizer  give  excellent  results.  Nitrogen  should  be 
largely  supplied  by  growing  the  legumes.  Fall  plowing  to  a  depth 
of  9  to  10  inches  should  be  practiced  generally  on  the  shallow  phase 
and  also  on  the  deep  phase,  where  there  is  a  growth  of  vegetation  that 
could  be  converted  into  humus. 

The  following  table  gives  the  average  results  of  mechanical  analy- 
ses of  the  soil  and  subsoil  of  this  type : 


Mechanical  analyses  of  Norfolk  sandy 

loam. 

No. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

rine 
sand. 

Very  fine 
sand. 

Silt 

Clay. 

18573  18866 . 

Soil 

Percent 
2.1 
1.2 

Percent. 
15.1 

Percent. 
13.3 

Percent 
38.5 
83.6 

Percent 
16.3 
11.8 

Per  cent 
9.1 
8.7 

Percent. 
6.5 

18674,18867 

Subeoil 

10.0 

8.6 

26.5 

NOBFOLK  FINE  SAND. 


The  Norfolk  fine  sand  is  a  rather  loose,  gray  to  dark-gray  fine  sand, 
underlain  at  from  6  to  15  inches  by  a  light-gray  to  pale-yellow,  inco- 
herent, velvety  fine  sand.  Considerable  areas  of  this  type  are  found 
adjoining  the  stream  bottoms  either  as  sloping  or  as  comparatively 
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flat  land  Ranging  from  a  few  feet  to  30  or  more  feet  above  the  level 
of  the  bottom.  This  phase  usually  supports  a  growth  of  longleaf 
pine  interspersed  with  a  scattering  growth  of  scrub  oak.  A  few 
isolated  scrub-oak  areas  occur  in  the  uplands  as  slight  ridges  and 
knolls.  This  phase  is  considered  a  droughty  soil  and  but  little  is 
under  cultivation. 

Another  phase  found  along  stream  slopes  and  as  isolated  upland 
areas  supports  a  growth  of  magnolia,  beech,  dogwood,  several  vari- 
eties of  oak,  black  and  longleaf  pine,  and  other  hardwood  timber, 
and  is  caUed  "  sandy  hammock  land."  The  soil  here  is  more  loamy 
owing  to  the  accumulation  of  leaf  mold,  and  when  cleared  produces 
good  crops  of  com,  cotton,  sugar  cane,  and  peanuts  for  several  years, 
or  until  the  store  of  organic  matter  has  become  exhausted.  After  the 
depletion  of  organic  matter,  heavy  applications  of  fertilizers,  or 
manure,  are  required  for  good  results,  just  as  with  the  scrub-oak 
phase. 

The  soil  mapped  as  Gadsden  sand  in  the  survey  of  the  Bainbridge 
area,  a  portion  of  which  has  been  revised  in  the  survey  of  Grady 
County,  has  been  included  with  the  Norfolk  fine  sand  for  the  reason 
that  from  further  study  it  seems  to  represent  in  the  main  the  ham- 
mock phase  of  this  type. 

The  Norfolk  fine  sand,  particularly  the  fresh  hammock  phase, 
would  produce  good  light  wrapper  tobacco  with  irrigation  especially 
under  cheese-cloth  shade.  From  10  to  20  bushels  of  com,  600  to  900 
pounds  of  wrapper  tobacco,  250  to  400  gallons  of  excellent  light- 
colored  sugar-cane  sirup,  and  from  one-third  to  one-half  bale  of 
cotton  per  acre  can  be  secured  under  good  management. 

Only  moderate  yields,  however,  of  corn,  cotton,  and  sugar-cane 
sirup  are  secured  imder  the  ordinary  methods  of  management.  The 
soil  is  adapted  to  about  the  same  crops  as  the  Norfolk  sand,  though 
ccHisidered  a  little  more  productive  than  that  type.  Cowpeas  and 
velvet  beans  should  be  grown  frequently  in  rotation  with  other  crops 
in  order  to  maintain  in  the  soil  a  good  supply  of  organic  matter. 

The  Norfolk  fine  sand  is  really  a  special-purpose  soil,  being  well 
adapted  to  vegetables,  such  as  Irish  potatoes,  sweet  potatoes,  water- 
melons, cantaloupes,  radishes,  lettuce,  and  English  peas.  For  these 
crops  heavy  applications  of  fertilizers  are  always  required.  Irish  po- 
tatoes and  sweet  potatoes,  particularly,  could  be  grown  for  early 
market.  Sugar  cane,  watermelons,  and  tobacco  (without  irrigation) 
suffer  so  much  from  scarcity  of  moisture  in  dry  seasons,  while  on  the 
other  hand  cotton  makes  such  a  heavy  growth  of  weed  in  rainy  sea- 
sons, that,  as  a  rule,  these  crops  can  not  be  profitably  grown  either  on 
the  incoherent  scrub-oak  phase  or  the  "  run-down  "  hammock  phase 
without  too  expensive  an  outlay  for  fertilizers.  Cowpeas  also  are  apt 
to  produce  mainly  a  vine  growth  in  wet  years. 
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The  occasional  plowing  under  of  green  vegetation  like  cowpeas 
is  very  beneficial  for  all  crops,  in  fact  profitable  utilization  can  not 
be  made  of  the  soil  except  by  keeping  it  well  supplied  with  organic 
matter — either  barnyard  or  stable  manure  or  other  vegetable  matter. 
Commercial  fertilizers  always  are  more  lasting  and  beneficial  when 
used  in  conjunction  with  some  form  of  organic  matter. 

The  following  table  gives  the  results  of  mechanical  analyses  of  the 
soil  and  subsoil  of  this  type : 

Mechanical  analyses  of  Norfolk  fine  sand. 


Na 

Description. 

Fine 
gravel. 

Goanie 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  toe 
sand. 

sut 

Clay. 

18864 

Soil 

Percent 
1.4 
1.6 

Percent: 
IS.  4 
12.4 

Percent, 
8.0 
8.7 

Per  cent. 
47.0 
48.7 

PereenL 
16.8 

PereenL 

0  0 

PereemL 
4.1 

1885& 

Subioll 

18.4              7.1 

8.1 

NORFOLK   FINE   SANOT   LOAM. 


The  Norfolk  fine  sandy  loam  is  one  of  the  most  important  agricul- 
tural soils  in  the  county  or  in  this  general  region.  It  is  so  variable  in 
the  depth  to  its  clay  subsoil,  and  these  variations  affect  its  agricul- 
tural value  so  materially,  that  the  type  was  separated  into  three 
phases  and  these  outlined  on  the  map.  Broadly  speaking,  the  type  is 
a  gray  to  dark-gray  fine  sandy  loam,  underlain  somewhere  between 
5  and  36  inches  by  a  friable  yellow  sandy  clay.  Frequently  small 
iron  sandstone  pebbles  in  varying  quantities  may  occur  scattered  over 
the  surface,  disseminated  throughout  the  soil  mass,  or  principally 
in  a  section  of  the  soil  profile.  Such  areas  where  the  pebbles  are 
abundant  in  the  surface  soil  are  called  "  pimply  land,"  and  the  soil 
is  considered  stronger  than  where  the  pebbles  are  lacking.  Very  little 
of  this  "  pimply  land  "  is  found  south  of  the  Atlantic  Coast  Line 
Railroad.  The  deep  substratum  as  exposed  in  road  cuts  and  streams 
is  generally  a  compact  fine  sandy  clay  mottled  pinkish-red,  yellow, 
and  drab. 

The  timber  growth  consists  mainly  of  longleaf  pine.  "  Slash  " 
pine  is  found  occasionally  in  the  poorer  drained  situations,  as  is  also 
magnolia,  dogwood,  and  hickory.  A  hardwood  growth  is  often  en- 
countered on  slopes  and  here  and  there,  in  comparatively  small  areas, 
in  the  uplands.  Such  hardwood  timbered  land  is  called  "  hammock 
land  "  and  is  always  considered  exceptionally  good  soil.  As  a  rule 
the  hammock  land  seems  slightly  more  loamy  and  mellow,  and  the 
content  of  organic  matter  is  a  little  higher  and  apparently  in  a  better 
condition  than  in  case  of  the  "  piney  woods  "  land.  After  two  or 
three  years'  cultivation  without  supplying  organic  matter  the  soil 
of  the  "  hammock  "  areas  assumes  the  same  characteristics  as  the 
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piney  woods  land.  There  usually  is  a  good  growth  of  wire  grass  over 
the  pine-timbered  land.  Gallberry  bushes  grow  scatteringly  in  the 
damp  places. 

Shallow  pTiase. — ^The  shallow  phase  of  the  Norfolk  fine  sandy  loam 
is  a  light  to  moderately  heavy  fine  sandy  loam,  underlain  at  a  depth 
of  10  inches  or  less  by  a  yellow  heavy  fine  sandy  loam  which  quickly 
passes  into  a  bright-yellow  fine  sandy  clay.  The  color  of  the  soil, 
usually  a  dark  gray  or  brownish  gray  in  the  surface  4  or  5  inches, 
changes  to  a  pale  yellow  below.  Where  the  land  has  been  under  culti- 
vation for  several  years  without  restoring  organic  matter,  the  color  is 
distinctly  a  lighter  gray  than  in  the  timbered  land.  Again,  where 
plowing  is  done  deep  enough  to  turn  up  the  subsoil,  the  color  of  the 
soU  is  thus  artificially  changed  to  pale  yellow.  The  subsoil  is  gener- 
ally quite  friable  when  moderately  dry,  but  in  wet  weather  it  some- 
times becomes  noticeably  plastic  and  soggy.  There  are  small  eroded 
areas  on  some  of  the  slopes  where  the  clay  subsoil  has  been  exposed. 
Pebbly  areas  of  this  phase  are  referred  to  as  "  hard  pimply  land." 

This  grade  of  soil  is  found  in  small  flat  and  undiilating  areas  here 
and  there  over  the  county.  Only  a  small  area  was  mapped,  but  there 
are  other  bodies  which,  owing  to  their  small  size,  were  included  with 
the  medium  phase.  The  soil  is  inclined  to  become  waterlogged  in 
protracted  spells  of  wet  weather  and  to  harden  in  dry  weather. 
Where  the  surface  is  flat,  ditching  would  improve  these  conditions. 
Shallow  cultivation  as  soon  as  possible  after  soaking  rains  is  neces- 
sary to  destroy  any  surface  crust. 

This  is  a  very  good  soil  for  long-staple  and  short-staple  cotton, 
oats,  peanuts,  and  forage  crops.  Corn,  watermelons,  sweet  potatoes, 
cantaloupes,  and  tobacco  do  better  on  the  deeper  phases.  Heavy 
yields  of  sirup  are  secured,  but  the  quality  is  inferior  to  that  pro- 
duced on  deeper  soils.  Medium  late  crops  of  tomatoes,  Irish  pota- 
toes, beans,  and  peas  could  be  grown  successfully.  By  plowing  deep 
so  as  to  turn  up  a  portion  of  the  subsoil,  and  by  seeding  in  the  fall, 
oats  would  do  well,  especially  after  a  leguminous  crop. 

Commercial  fertilizers  when  used  should  be  applied  in  conjimction 
with  organic  manures,  lot  manures,  the  stubble  refuse  of  cowpeas  and 
velvet  beans,  or  even  with  cowpeas  turned  under  when  partly  matured. 

Medium  phase. — ^The  medium  deep  Norfolk  fine  sandy  loam  consists 
of  a  light  to  medirnn  heavy  gray  to  dark-gray  fine  sandy  loam,  under- 
lain, at  from  10  to  20  inches  (averaging  about  15  inches),  by  a  yellow 
heavy  fine  sandy  loam  which  quickly  passes  into  a  bright-yellow  fri- 
able fine  sandy  clay.  The  surface  few  inches  of  the  soil  is  always 
darker  colored  than  the  portion  below.  The  color  in  cultivated  fields 
is  lighter  than  that  under  timber,  particularly  under  hardwood,  while 
the  color  in  poorly  drained  situations  is  sometimes  almost  black. 
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This  phase  carries  less  silt  and  clay  than  the  shallow  phase,  yet 
there  is  present  enough  fine  material  to  cause  surface  crusting  with 
sunshiny  weather  following  rains.  In  the  well-drained  situations  the 
subsoil  possesses  a  mealy  structure  very  favorable  to  conservation  of 
moisture  in  the  condition  most  readily  available  to  crops  in  time  of 
dry  weather.  On  the  poorly  drained  areas  and  on  the  lower  slopes 
of  streams,  where  sometimes  the  color  is  reddish  yellow,  the  subsoil 
not  infrequently  is  slightly  plastic.  Under  such  a  condition  the  type 
is  less  productive.  In  the  northern  and  northwestern  parts  of  the 
county  there  is  a  "  black-jack  hammock  "  phase  which  is  quite  rolling 
to  slightly  hilly.  In  this  section  the  subsoil  is  often  quite  stiflf  and 
heavy,  especially  in  proximity  to  the  Susquehanna  fine  sandy  loam 
areas.  The  soil  here,  too,  seems  to  be  lighter  colored  and  lower  in 
organic  matter  than  under  the  average  conditions. 

The  medium  deep  Norfolk  fine  sandy  loam  is  also  found  in  the 
low,  flat,  poorly-drained  slough  land  situated  in  the  northern  part  of 
the  county.  The  greater  part  of  this  phase,  however,  occupies  flat, 
undulating,  and  gently  rolling  country.  The  natural  drainage  is 
excellent,  and  but  little  erosion  has  taken  place. 

Cultivation  is  possible  under  a  fairly  wide  range  of  moisture  con- 
ditions, but  the  soil  should  not  be  disturbed  while  wet  or  miry.  Tend- 
ency to  crust  and  harden  varies  with  the  content  and  condition  of 
the  organic  matter.  There  is  no  need  of  the  soil  getting  into  un- 
favorable structural  conditions  when  it  is  so  easy  to  grow  crops  like 
cowpeas  and  velvet  beans  which  add  humus  and  open  up  the  soil  and 
subsoil  to  the  beneficial  action  of  the  air.  Such  crops  are  beneficial 
whether  cut,  grazed  (in  good  weather),  or  plowed  under.  A  half 
matured  crop  of  cowpeas  should  be  turned  under  occasionally.  These 
crops  should  be  grown  regularly  in  rotation  with  cotton,  com,  oats, 
and  other  staples. 

The  medium  deep  phase  of  the  Norfolk  fine  sandy  loam,  as  a 
whole,  is  the  best  soil  in  the  county.  It  is  well  suited  to  a  wide  range 
of  crops  and  is  the  most  certain  to  produce  good  average  yields.  All 
the  crops  grown  in  the  county  do  at  least  fairly  well  on  this  grade  of 
soil.  The  average  yields  per  acre  are  about  one-third  bale  of  cotton, 
8  to  25  bushels  of  corn,  200  to  450  gallons  of  sirup,  15  to  20  bushels 
of  oats,  and  100  to  200  bushels  of  sweet  potatoes.  The^p  yields  could 
be  increased  largely  by  fall  plowing,  by  growing  more  leguminous 
crops,  and  by  using  commercial  fertilizers  in  conjunction  with  some 
form  of  vegetable  manure;  as  compost,  barnyard  refuse,  or  green 
manure.  The  pebbly  areas  are  best  for  both  long-staple  and  short- 
staple  cotton,  early  melons,  and  Irish  potatoes.  It  is  as  well  suited 
to  com  as  any  other  soil  in  the  county,  the  best  yields  being  made 
where  the  soil  portion  is  deepest. 
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This  is  the  best  wrapper-tobacco  soil  in  the  county,  being  identical 
with  that  on  which  the  best  grades  of  wrapper  tobacco  are  grown  in 
Florida  and  in  Decatur  County,  Ga.  It  is  capable  of  producing 
from  1,000  to  1,300  pounds  or  more  of  shade  grown,  and  from  500  to 
1,000  pounds  of  sim-grown  wrapper  tobacco  to  the  acre.  The  ham- 
mock land,  when  first  cleared,  is  an  especially  good  wrapper-tobacco 
soiL  This  is  also  the  best  sugar-cane  soil,  producing  600  gallons  of 
sirup  per  acre,  with  proper  fertilization.  Early  sweet  potatoes  and 
early  cabbage  could  be  profitably  grown  for  market.  Peanuts,  canta- 
loupes, cucumbers,  sorghum,  and  small  berries  do  well.  Pecans  find 
this  soil  as  it  occurs  in  the  gently  rolling  to  undulating  areas  admi- 
rably suited  to  their  requirements. 

Ordinarily,  applications  of  from  500  to  1,500  pounds  of  commercial 
fertilizer  are  used  for  sugar  cane,  500  pounds  for  watermelons,  150  to 
250  pounds  for  com,  and  from  200  to  500  pounds  for  cotton.  The 
experience  of  successful  farmers  on  this  soil  would  indicate  that  the 
best  fertilizer  for  cotton  and  com  should  analyze  10  per  cent  phos- 
phoric acid,  2  per  cent  nitrogen,  and  5  per  cent  potash.  Sweet 
potatoes,  especially  the  Spanish  or  Parrot  yam  varieties,  fertilized 
with  about  1,000  pounds  of  something  like  an  8-2-10  inixture  should 
yield  about  400  bushels  per  acre.  Excellent  crops  of  crab  grass  are 
made  after  watermelons  without  seeding.  Tobacco  culture  on  this 
soil  was  discussed  under  the  heading  "  Special  Industries." 

There  is  a  large  area  of  the  medium  deep  Norfolk  fine  sandy  loam 
in  the  county. 

Deep  phase. — ^The  deep  phase  of  the  Norfolk  fine  sandy  loam  is 
very  similar  in  color  and  texture  to  the  medium  phase  and  diflfers 
from  it  essentially  in  its  greater  depth  to  the  subsoil  clay.  The  soil 
carries  a  little  less  silt  and  clay,  and  on  that  account  is  generally  less 
computet  and  less  inclined  to  crust  than  the  two  shallower  phases. 
Typically  developed,  this  phase  is  a  gray  to  dark-gray  loamy  fine  sand 
to  light,  fine  sandy  loam,  underlain  at  from  20  to  30  inches  (averaging 
about  24  inches,  by  a  yellow,  heavy  fine  sandy  loam  which  quickly 
passes  into  a  bright-yellow  clay  loam  or  fine  sandy  clay.  The  organic 
matter  is  more  rapidly  exhausted  under  cultivation  than  with  the 
diallower  phases. 

This  phase  of  soil  is  found  throughout  the  area,  occupying  nearly 
every  variety  of  topography  peculiar  to  the  county,  but  more  gen- 
erally occurs  along  slopes  and  on  indistinct  ridges.  The  medium- 
deep  phase  of  the  Norfolk  fine  sandy  loam  frequently  grades  so 
imperceptibly  into  this  deep  phase  with  descent  of  slope  that  it  is 
difficult  in  places  to  establish  the  boundary  between  them. 

The  natural  drainage  of  the  deep  phase  is  good  in  the  main,  but 
some  of  that  found  in  the  low,  flat  situations  so  common  in  the  north- 
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western  part  of  the  county  is  poorly  drained,  soggy,  and  rather 
unproductive  under  present  conditions.  These  flat  areas,  however, 
could  be  ditched  and  made  desirable  agricultural  lands.  The  higher 
lying  cultivated  areas  in  which  the  organic  matter  has  been  allowed 
to  run  so  low  that  the  soil  has  a  lifeless  appearance  are  apt  to  be 
droughty.  The  tendency  for  crops  to  suflfer  on  such  areas  in  dry 
weather  can  be  largely  overcome  by  turning  under  occasionally  crops 
of  cowpeas  and  by  sowing  cowpeas  and  velvet  beans  in  regular  rota- 
tion with  other  crops. 

This  soil  is  especially  adapted  to  watermelons,  sugar  cane,  sweet 
and  Irish  potatoes,  and  corn.  Cotton  is  inclined  to  run  to  weed  in 
wet  seasons.  Cowpeas  frequently  fail  to  produce  seed  in  wet  sea- 
sons. The  yield  of  sugar-cane  sirup  is  lower  than  on  the  heavier 
phases,  even  with  the  same  amount  of  fertilizer,  but  the  sirup  is  light 
colored  and  of  superior  quality.  From  1,500  to  2,000  pounds  of  fer- 
tilizer can  be  profitably  used  in  growing  sugar  cane,  the  yields  vary- 
ing with  such  applications  from  300  to  450  gallons  per  acre.  There 
is  not  a  bettei:  watermelon  soil  in  South  Georgia,  provided  from  400 
to  800  pounds  of  a  good  grade  fertilizer  are  used.  The  best  grade 
seems  to  be  oiie  analyzing  something  like  10-3-4.  Sweet  potatoes 
yield  from  150  to  300  bushels  pep  acre  when  well  fertilized.  Pecans 
do  very  well  on  this  soil.  Cotton  yields  from  one-fifth  to  one-third 
bale  under  ordinary  methods  of  treatment.  Cotton  fertilizers  should 
run  higher  in  potash  and  phosphoric  acid  than  those  used  for  the 
crops  just  mentioned — about  10-2-8  is  a  good  mixture — and  should 
be  applied  at  the  rate  of  about  500  pounds  to  the  acre  and  always 
in  conjunction  with  some  form  of  organic  manure.  Oats  can  not 
be  grown  very  profitably  imless  fertilized.  Cabbage,  English  peas, 
and  tomatoes  do  well  with  heavy  applications  of  manure.  The  soil 
is  a  little  too  light  for  best  results  with  peanuts  and  onions.  Qood 
crops  of  crab-grass  hay  can  be  grown. 

Fall  plowing  is  not  needed,  except  to  turn  under  green  vegetable 
matter. 

The  following  table  gives  the  average  results  of  mechanical  an- 
alyses of  the  soil  and  subsoil  of  this  type : 

Mechanical  analyses  of  Norfolk  fine  sandy  loam. 


No. 

i)e8Crip- 
tion. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

Silt 

Clay. 

18866,  18858,  18860 

18867,  18859,  18861 

Sou 

Subioil... 

Percent. 

0.6 

.9 

Percent 
7.3 
6.8 

Percent 
8.9 
5.5 

Percent 
89.5 
87.8 

Percent 
26.1 
17.9 

Percent 
11.1 
9.7 

PereenL 

6.6 

21.9 
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OBANGBBUBO  6ANDT  LOAH. 

The  Orangeburg  sandy  loam  is  a  grayish-brown  medium  sandy 
loam,  underlain  at  10  to  15  inches  by  a  bright-red  friable  sandy  clay. 
There  is  generally  enough  fine  material  in  the  soil  to  impart  a  mod- 
erate degree  of  loaminess.  A  small  percentage  of  coarse  quartz  sand 
is  a  prominent  characteristic  of  the  subsoil. 

The  type  occupies  gently  imdulating  slopes  and  uplands.  The 
natural  drainage  is  good,  while  the  structure  and  texture  of  both 
soil  and  subsoil  are  such  as  favor  the  conservation  of  moisture.  Cidti- 
vation  is  possible  over  a  wide  range  of  moisture  conditions,  without 
much  danger  of  puddling  the  soil.  Unfavorable  structural  conditions, 
however,  are  likely  to  follow  those  methods  of  treatment  which  allow 
the  organic  matter  in  the  soil  to  become  depleted.  As  on  the  Nor- 
folk sandy  loam,  cowpeas  or  velvet  beans  should  be  grown  regularly 
in  rotation  with  other  crops,*  and  occasionally,  at  least  once  in  three 
years,  a  crop  of  half-matured  cowpeas  or  some  other  legume  should 
be  turned  under  in  late  siunmer  or  early  fall. 

The  Orangeburg  sandy  loam  is  admirably  adapted  to  cotton,  pea- 
nuts, watermelons,  and  forage  crops,  and  produces  good  crops  of  oats, 
Irish  potatoes,  sweet  potatoes,  and  various  vegetables.  Strawberries 
would  do  well  on  this  land. 

There  is  only  a  small  extent  of  the  Orangeburg  sandy  loam  in  the 
county.  It  occurs  in  widely  separated  areas  in  the  northern  part  of 
the  county. 

The  following  table  gives  the  results  of  mechanical  analyses  of  the 
soil  and  subsoil  of  this  type: 

Mechanical  analyses  of  Orangeburg  sandy  loam. 


No. 

DesciipUon. 

Fine 
giayel. 

Coarse 
sand. 

Medium 
■and. 

Fine 
■and. 

Very  fine 
■and. 

Silt. 

Clay. 

1«872 

Sou 

Percent. 

e.o 

8.1 

Percent. 
12.1 
9.1 

Percent. 
6.4 
4.2 

Percent. 
86.4 
82.4 

Percent 
21.9 
15.9 

Percent. 
10.7 
7.2 

Percent 
7.6 

13873 

SubBoU 

27.7 

ORANGEBUBO    FINE    SAND. 


The  Orangeburg  fine  sand  is  a  grayish-brown  slightly  loamy  fine 
sand,  underlain  at  a  depth  of  from  15  to  about  28  inches  by  a  reddish 
fine  sandy  loam  which  quickly  passes  into  a  friable  red  fine  sandy 
clay.  The  color  of  the  clay,  although  generally  bright  fed,  varies 
from  dull  red  to  deep  red. 

This  type  of  soil  occupies  stream  slopes  and  rolling  uplands.  That 
on  stream  slopes  is  quite  variable  in  depth  to  the  subsoil,  being  gen- 
erally shallower  in  the  higher  positions. 
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The  greater  part  of  the  type  is  found  south  of  the  Ocklocknee 
Kiver.  It  is  so  well  drained  that  crops  sometimes  suflfer  from  drought, 
particularly  where  the  organic  matter  content  has  been  allowed  to  run 
low.  Susceptibility  to  crusting  following  rains  is  not  as  noticeable  as 
with  the  Norfolk  soils.  Maintenance  of  favorable  structural  condi- 
tions is  aided  wonderfully  by  applications  of  barnyard  manure  and  by 
turning  under  half -matured  cowpeas.  The  growing  of  velvet  beans 
in  rotation  with  other  crops  also  results  in  marked  improvement  of 
the  soil. 

With  good  soil  management  cotton  will  yield  from  one- fourth  to  one- 
half  bale  per  acre,  com  from  15  to  40  bushels,  and  oats  from  15  to  40 
bushels.  The  average  yields,  however,  are  somewhat  lower,  owing  to 
the  prevailing  rather  indifferent  methods  of  soil  management.  Cot- 
ton suffers  sometimes  from  rust.  Potash  is  a  very  eflBicacious  fertilizer 
on  the  Orangeburg  fine  sand  and  should  be  used  in  a  somewhat  larger 
proportion  especially  for  cotton  than  on  the  other  soils.  The  results 
obtained  by  the  most  successful  farmers  in  this  and  other  sections 
show  that  a  commercial  fertilizer  analyzing  about  8  per  cent  phos- 
phcnric  acid,  2  per  cent  nitrogen,  and  from  6  to  10  per  cent  of  potash, 
when  applied  at  the  rate  of  from  300  to  500  pounds  per  acre,  is  prob- 
ably the  best  form  to  use  for  cotton  and  the  general  farm  crops. 
Wherever  practicable  commercial  fertilizer  should  be  used  in  con- 
junction with  organic  manure.  Nitrogen  should  be  supplied  largely 
by  growing  leguminous  crops,  cowpeas,  and  velvet  beans.  Watermel- 
ons, cantaloupes,  and  Irish  and  sweet  potatoes  do  well.  Good  sugar 
cane  sirup  can  be  produced,  especially  where  the  soil  is  18  or  more 
inches  deep.  Sorghum  always  does  well  when  properly  treated.  Pea- 
nuts succeed  on  the  shallower  phase  of  the  type.  Very  fair  Sumatra 
cigar-wrapper  tobacco  can  be  grown  on  the  Orangeburg  fine  sand 
where  the  depth  to  clay  is  at  least  20  inches.  Cuban  filler  does  well, 
particularly  on  the  shallow  phase. 

The  following  table  gives  the  results  of  mechanical  analyses  of  the 
soil  and  subsoil  of  the  Orangeburg  fine  sand : 

Mechanical  analyses  of  Orangeburg  fine  sand. 


No. 


Descriptioii. 


Pine 
gravel. 


Coarse 
sand. 


Medium 
sand. 


Pine 
Band. 


Very  fine 
sand. 


SlU. 


Clay. 


Soil 

Subeoil. 


Per  cent. 

0.8 

.2 


Per  cent. 
1.0 
1.1 


Percent 

0.9 

.7 


Per  cent, 
66.4 
48.6 


Percent 
28.4 
10.4 


Per  cent 
7.2 
6.6 


PereenL 

7.0 

88.8 


OBANOEBUBQ   FINE   SANDY   LOAM. 


The  Orangeburg  fine  sandy  loam  is  a  grayish-brown  to  reddish- 
brown  fine  sandy  loam,  underlain  at  5  to  15  inches  by  a  bright-red 
friable  fine  sandy  clay.     Occasionally  the  color  of  the^ibsoiLis  a 
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dull  yellowish  red  near  the  line  of  contact  with  the  Norfolk  soils, 
indicating  a  gradation  between  the  Norfolk  and  the  Orangeburg 
series.  Generally  the  deeper  the  soil  the  more  nearly  does  the  sur- 
face material  approach  a  gray  color,  except  in  those  areas  where  the 
red  subsoil  material  has  been  exposed  or  washed  down  from  "gall 
spots  "  lying  at  higher  elevations.  The  subsoil  sometimes  gets  quite 
plastic  on  the  lower  slopes  bordering  streams,  approaching  here 
closely  the  characteristics  of  the  Susquehanna  fine  sandy  loam  subsoil. 

Small  iron  concretions  occur  here  and  there  on  the  surface  and 
through  the  soil  mass.    Such  pebbly  areas  are  spoken  of  locally  as  ' 
"  pimply  land."    These  concretions  are  more  commonly  encountered 
in  the  higher  positions,  particularly  on  knolls  and  the  crests  of  ridges. 

The  depth  to  the  subsoil  on  slopes  generally  increases  with  the 
descent,  owing  to  the  accumulation  of  wash  material  from  above. 
S<»ne  areas  having  a  greater  depth  to  the  clay  than  15  inches  (prop- 
erly Orangeburg  fine  sand)  had  to  be  included  with  the  dominant 
type  on  account  of  their  limited  extent. 

The  Orangeburg  fine  sandy  loam  is  more  inclined  to  wash  than  the 
other  soils  of  the  county.  "  Gall  spots,"  or  small  areas  in  which  the 
subsoil  has  been  exposed  through  the  removal  of  the  sandy  surface 
soil  by  erosion,  are  seen  occasionally  on  the  steeper  slopes.  The 
susceptibility  of  the  type  to  wash  could  be  reduced  to  a  minimum 
by  plowing  deeper  and  by  incorporating  more  organic  matter  with 
the  soil,  thus  increasing  its  water-holding  power,  by  having  the  rows 
follow  the  contours  of  the  hills,  and  by  terracing.  The  fences  on  this 
t3rpe  often  catch  and  hold  much  material  washed  against  them  from 
above. 

While  small  isolated  areas  of  the  Orangeburg  fine  sandy  loam  are 
found  here  and  there  in  the  northern  part  of  the  county,  the  type  is 
confined  largely  to  that  part  of  the  county  lying  to  the  south  of  an 
east  and  west  line  drawn  through  Connells  and  Wesleyan  churches. 
In  its  surface  configuration  the  soil  usually  is  gently  rolling.  The 
greater  part  is  found  on  stream  slopes,  although  it  not  infrequently 
extends  up  to  and  even  upon  the  highest  elevations.  The  largest 
areas  occur  along  or  near  the  Florida  line,  south  of  the  Ocklocknee 
River.  Here  the  country  is  slightly  hilly,  but  the  slopes  are  smooth 
and  gentle. 

The  natural  drainage  of  the  type  is  excellent.  The  subsoil  is 
especially  favorable  to  the  maintenance  of  moisture  in  quantities 
favorable  to  good  plant  development,  and  crops  suflfer  very  little 
from  drought. 

The  timber  growth  is  mainly  longleaf  pine.  Hardwoods,  such  as 
dogwood,  beech,  maple,  magnolia,  and  oak,  are  encountered  here  and 
there  on  the  small  hammock  areas.  Ordinarily  a  hardwood  growth 
is  an  indication  that  the  depth  to  clay  is  less  than  with  the  general 

Digitized  by  VjOOQIC 


382 


FIELD  OPEBATIONS  OF  THE  BUREAU  OF  SOILS,  1908. 


ruD  of  the  type,  and  also  indicates  that  the  supply  of  organic  matter, 
the  result  of  leaf -mold  accumidation,  is  exceptionally  favorable. 

The  Orangeburg  fine  sandy  loam  is  a  strong,  productive  soil,  highly 
adapted  to  cotton,  oats,  and  forage  crops.  Com  does  hardly  as 
well  as  on  the  Norfolk  soils,  yet  enough  can  be  grown  easily  for 
all  needs  of  the  average  farm.  Heavy  yields  of  sugar-cane  sirup  are 
made,  but  the  quality,  especially  the  color,  is  generally  inferior  to 
that  produced  on  the  Norfolk  types.  Sorghum  also  does  well.  The 
average  yields  of  cotton  range  from  one-third  to  three- fourths  bale; 
com,  from  8  to  15  or  20  bushels,  and  oats  from  15  to  30  bushels, 
according  to  fertilization  and  the  thoroughness  of  cultivation.  Better 
yields  of  oats  could  be  secured  by  sowing  in  October  or  November, 
after  a  crop  of  cowpeas  or  velvet  beans.  A  bale  of  cotton  to  the 
acre  can  be  produced  in  favorable  years  with  thorough  culture. 

The  best  commercial  fertilizer  for  cotton,  corn,  and  oats  on  this 
soil,  according  to  the  experience  of  successful  farmers,  is  one  that 
analyzes  approximately  10  per  cent  phosphoric  acid,  2  per  cent 
nitrogen,  and  from  4  to  5  per  cent  potash.  Applications  generally 
shoidd  be  made  at  the  rate  of  300  to  500  poimds  per  acre  for  cotton, 
and  from  250  to  350  pounds  for  corn  and  oats.  Barnyard  manure, 
stable  manure,  or  half-matured  vegetation,  preferably  some  legume, 
should  be  used  in  conjunction  with  commercial  fertilizers,  for  the 
reason  that  the  effect  is  generally  very  much  more  lasting  when  used 
in  this  way.  Cowpeas  and  velvet  beans  should  be  grown  regularly  in 
rotation  with  cotton,  oats,  and  corn.  Watermelons,  cantaloupes,  and 
cucumbers  do  very  well  on  the  Oi^angeburg  fine  sandy  loam,  and  Irish 
potatoes  could  be  successfully  grown  where  the  surface  soil  is  at  least 
10  inches  deep.  Where  the  soil  is  shallow  the  potatoes  are  apt  to  be 
soggy  and  of  poor  keeping  quality.  Sweet  potatoes  do  moderately 
well.    Peanuts  find  the  soil  very  well  suited  to  their  requirements. 

The  Orangeburg  fine  sandy  loam  is  the  best  Cuban  filler  tobacco 
soil  in  the  area  or  in  this  general  region.  From  500  to  700  pounds 
per  acre  can  be  grown  with  ease.  Sumatra  wrapper  tobacco  can  not 
be  grown  to  best  advantage  on  this  soil  for  the  reason  that  the  leaf 
produced  is  too  thick  and  heavy. 

The  following  table  gives  the  results  of  mechanical  analyses  of  tiie 
soil  and  subsoil  of  this  type : 

Mechanical  analyses  of  Orangeburg  fine  sandy  loam. 


Na 

Description. 

Fine 
graveL 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 

Silt. 

day. 

18870 

Soil 

Percent. 

0.1 

.0 

PercenL 

0.9 

.9 

Percent, 

1.1 

.6 

PercenL 
68.4 
88.9 

Percent, 
28.2 
14.6 

PercenL 
4.6 
6.4 

PercenL 
6L5 

18871 

Subsoil 

88.8 
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The  Portsmouth  sandy  loam  is  confined  to  the  belt  of  the  coarser 
textured  soils  in  the  northern  part  of  the  county,  where  it  occurs  as 
narrow  strips  along  stream  slopes  and  as  swales  and  small  basin- 
like depressions.  Some  of  the  lesser  bodies  were  too  small  to  map  on 
the  scale  used  in  the  survey.  The  soil  is  often  locally  called  "  black 
mud  land  "  and  "  bugle  land,"  the  last  name  on  account  of  the  growth 
of  pitcher  plants,  called  "  bugles."  As  the  soil  is  of  limited  extent 
in  the  county  and  has  poor  drainage,  it  is  of  little  agricultural 
importance. 

The  Portsmouth  sandy  loam  is  a  dark-gray  to  nearly  black  loamy 
sand  to  light  sandy  loam,  underlain  at  from  10  to  20  inches  by  a  gray 
or  drab  sandy  loam,  which  is  generally  slightly  mottled  in  the  lower 
portion  with  yellowish  and  reddish  colors.  The  undrained  condition 
of  the  soil  has  favored  the  accumulation  of  dark-colored  organic 
matter.  The  soil  material  is  very  much  the  same  as  that  of  the  Nor- 
folk sandy  loam,  the  distinguishing  characteristics  being  due  to  drain- 
age conditions  as  the  result  of  position.  Artificial  drainage  would  be 
feasible,  except  in  case  of  some  of  the  small  valleylike  swales  and  the 
deep  sink-hole  depressions.  The  stream  slope  phase  often  has  a  sub- 
stratum of  very  stiff,  impervious  mottled  clay,  which  makes  the  soil 
rather  springy  or  soggy  and  which  is  further  objectionable  for  the 
reason  that  it  offers  a  decided  obstacle  to  artificial  drainage. 

Well-drained  areas,  especially  where  the  subsoil  is  a  sandy  loam 
and  not  too  plastic  or  impervious,  would  produce  fair  crops  of  cotton, 
com,  rice,  and  sugar  cane,  while  some  vegetables,  for  instance  celery, 
probably  would  succeed. 

The  following  table  gives  the  results  of  mechanical  analyses  of  the 
soil  and  subsoil  of  this  type : 

Mechanical  analyses  of  Portsmouth  sandy  loam. 


No. 

Description. 

nne 
graTel. 

Goane 
sand. 

Medium 
sand. 

Fine 
sand. 

Ver>'  fine 
sand. 

Silt 

Clay. 

U876 

Soil 

Percent 
2.9 
LO 

Per  cent. 
16.8 
8.5 

Percent. 
18.7 
12.3 

Percent. 
42.2 
44.8 

Percent. 
12.7 
12.4 

Percent. 
7.7 
5.1 

Percent 
4.6 

18877 

SobwU 

16.8 

FOBT8MOXJTH  FINE  BAND. 


The  Portsmouth  fine  sand  consists  of  a  very  dark-gray  to  black 
sli^tly  loamy  fine  sand,  underlain  at  from  15  to  20  inches  by  a 
light-gray  to  drab  fine  sand,  sometimes  mottled  in  the  lower  portion 
with  yellowish  and  reddish  colors.  The  subsoil  is  ordinarily  satu- 
rated and  quite  compact,  tending  when  exposed  in  excavations  to 
flow  from  beneath  the  firmer  surface  soil.    This  "  quicksand  "  subsoil 
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makes  it  very  difficult  to  eflfect  drainage  with  open  ditches  as  they 
quickly  fill  with  this  sand. 

The  soil  is  sometimes  locally  referred  to  as  "  black  mud  land.'' 
The  greater  part  occurs  as  very  poorly  drained  flat  stretches.  It 
supports  a  good  growth  of  longleaf  pine,  some  "  slash  "  pine,  a  large 
undergrowth  of  gallberry  bushes,  scattering  palmetto,  and  often 
"  bugles."  There  are  small  strips  along  stream  slopes  here  and  there 
and  occasionally  patches  are  found  in  basinlike  depressions.  There  is 
a  low,  flat  body  of  considerable  size  west  of  Spring  Hill  Church,  near 
the  coimty  line.  The  largest  areas  are  found  along  the  Ocklocknee 
River  at  an  elevation  ranging  from  a  few  feet  to  about  30  feet  above 
the  river  "  flats."  A  typical  area  is  the  one  just  south  of  Pine  Park 
Station. 

None  of  the  Portsmouth  fine  sand  is  under  cultivation,  and  exten- 
sive ditching  or  tiling  would  be  necessary  before  any  agricidtural 
use  could  be  made  of  it,  unless  it  be  the  production  of  rice.  With 
good  drainage  it  is  probable  that  sugar  cane,  Irish  potatoes,  onions, 
and  com  could  be  grown.  Experience  with  this  same  soil  in  other 
sections  has  demonstrated  the  fact  that  the  organic  matter  is  ex- 
hausted rapidly  under  cultivation  despite  the  present  high  organic 
matter  content  The  turning  under  of  green  crops  of  cowpeas,  velvet 
beans,  or  other  vegetable  matter  would  be  necessary  to  maintain  even 
moderate  productiveness.  The  use  of  lime  in  conjunction  with  green 
manures  such  as  those  mentioned  would  prove  beneficial  for  this 
character  of  land." 

The  following  table  gives  the  results  of  mechanical  analyses  of  the 
soil  and  subsoil  of  this  type : 

Mechanical  analyses  of  Portsmouth  fine  sand. 


No. 

Deecrlption. 

Fine 
gravel. 

Goaree 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

Silt 

Clay. 

18874 

Soil 

PercenL 

0.1 

.2 

Percent. 
2.1 
1.8 

Percent. 
3.0 
2.5 

Percent 
49.7 
58.7 

PercenL 
30.8 
24.9 

Percent 
12.5 
9.8 

PercaU, 
2.1 
2.8 

18875  

Subsoil 

P0BTSM0T7TH   FINE  SANDT  LOAM. 


The  soil  of  the  Portsmouth  fine  sandy  loam  is  a  dark-gray  to  black 
very  fine  sandy  loam  averaging  about  12  inches  in  depth.  The  sub- 
soil, usually  a  light-gray  or  drab  or  a  mottling  of  these  colors  with 
yellow  and  reddish  yellow,  averages  a  moderately  heavy  fine  sandy 
loam,  usually  compact  and  saturated  in  the  lower  portion.    In  the 

«Soil  survey  of  tlie  Waycross  Area,  Georgia,  page  303.  Field  Operations 
of  the  Bureau  of  Soils,  1900. 
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higher  lying,  better  drained  situations  the  subsoil  sometimes  is  quite 
uniformly  yellow. 

The  type  occupies  flat  to  gently  undulating  uplands,  stream  slopes, 
and  low,  flat  situations  above  the  heads  of  streams.  It  is  also  found 
in  numerous  small  sink-hole  depressions  and  swales.  That  found 
about  the  heads  of  streams  and  on  stream  slopes  is  usually  springy 
and  remains  water-logged  throughout  the  year.  The  deep  subsoil 
here  is  often  a  stiflf,  impervious,  mottled  drab  and  yellow,  sandy  clay. 
The  disadvantage  of  this  impervious  underlying  material,  coupled 
with  the  further  objectionable  feature  of  seepage  from  above,  prac- 
tically precludes  the  possibility  of  good  drainage  in  such  situations. 
In  the  depressions  the  soil  is  generally  more  loamy  than  the  average, 
and  is  always  quite  wet.  Here  also  the  subsoil  frequently  is  a  stiff, 
mottled  drab,  sandy  clay.  Cypress,  black  gum,  and  mayhaw  are 
common  to  these  depressions,  especially  where  water  stands  through- 
out a  good  part  of  the  year.  Longleaf  and  "  slash  "  pine  constitute 
the  usual  timber  growth  on  the  other  areas.  Gallberry  is  very  abun- 
dant everywhere,  and  palmetto  and  pitcher  plants,  or  "  bugles,"  are 
especially  common  on  the  poorly  drained  areas. 

Considerable  areas  of  the  Portsmouth  fine  sandy  loam  are  found 
throughout  the  northern  part  of  the  coimty.  In  the  northwestern 
part  there  are  a  number  of  areas  occupying  the  low,  flat  situations 
common  to  this  section. 

Very  little  of  the  soil  is  under  cultivation.  Much  of  it  could  be 
drained  by  means  of  open  ditches  and  be  made  to  produce  rice  and 
sugar  cane  and  possibly  fair  crops  of  corn  and  strawberries.  How- 
ever, it  is  not  likely  that  any  of  this  soil  will  be  used  for  agricultural 
purposes  in  the  near  future  in  view  of  the  fact  that  there  is  available 
so  much  well-drained  productive  land  throughout  the  county. 

SUSQUEHANNA  FINE  SANDY  LOAM. 

The  Susquehanna  fine  sandy  loam  occurs  in  several  phases,  differ- 
ing mainly  in  topography  and  depth  to  subsoil.  A  slope  phase  is 
found  in  narrow  strips  along  the  lower  slopes  bordering  stream  bot- 
tom land.  Here  the  soil  depth  is  quite  variable,  depending  largely 
upon  the  position  and  the  steepness  of  the  slope.  From  the  higher 
positions  on  steep  slopes  not  infrequently  the  soil  portion  has  been 
washed  off,  leaving  a  stiff  clay  exposed  or  very  near  the  surface. 
Where  the  slope  is  not  so  steep  the  material  removed  from  above 
has  been  deposited  lower  down,  so  that  the  depth  to  subsoil  usually 
increases  toward  the  stream,  the  accumulation  sometimes  being  deep 
enough  to  warrant  classification  of  the  surface  material  as  colluvial 
Norfolk  fine  sand.  The  soil  here  consists  of  a  dark-gray  to  dull- 
brown  fine  sandy  loam,  while  the  subsoil  generally  is  a  plastic,  putty- 
like sandy  clay,  mottled  pinkish  red,  yellow,  and  drab.    Sometimes 
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the  upper  portion  of  this  subsoil  is  distinctly  yellow,  and  occasionally 
this  yellow  color  persists  to  a  depth  of  about  3  feet,  but  a  stiff,  mot- 
tled clay  is  always  encountered  somewhere  below.  Greenish  yellow 
to  nearly  white  material  resembling  fuller's  earth  is  found  in  places, 
generally  below  the  mottled  clay.  Fragments  of  rotten  limestone  are 
also  seen  in  the  subsoil  of  some  of  the  areas. 

These  narrow  strips  of  Susquehanna  fine  sandy  loam,*  found  here 
and  there  throughout  the  county,  are  usually  spoken  of  locally  as 
"  pipe  clay  land."  The  original  timber  growth  consists  principally 
of  beech,  dogwood,  oak,  and  pine. 

In  the  Lime  Sink  and  Blowing  Cave  districts,  the  Susquehanna  fine 
sandy  loam  occupies  the  flat  to  undulating  "  slough  "  country  lying 
from  20  to  40  feet  below  the  general  upland  level.  This  phase  is  a 
light-gray  to  dark-gray  fine  sandy  loam  running  high  in  silt,  espe- 
cially in  the  low,  flat,  situations.  There  are  several  small  areas 
in  the  "  slough "  lands  which  in  texture  approach  closely  a  silt 
loam  and  which  have  dark-colored  subsoils.  In  this  section  of  the 
county  the  type  is  also  found  in  small  areas  along  the  slopes  of  hills. 
At  about  12  inches  the  surface  soil  of  this  hill-slope  phase  passes  into 
a  stiff  yellow  clay  which  at  a  lower  depth  grades  into  a  plastic  clay 
mottled  pinkish  red,  drab,  and  yellowish.  This  subsoil  carries  more 
sand  than  that  of  the  stream-slope  phase  and  in  the  mottling  the 
reddish  color  is  less  conspicuous.  Occasionally,  however,  the  subsoil 
here  is  quite  red,  at  first  sight  resembling  that  of  the  Orangeburg.  In 
these  higher  rolling  areas  fragments  of  a  rather  cherty  limestone  are 
abundant  on  the  surface  and  throughout  the  soil  mass.  These  frag- 
ments have  been  derived  from  outcrops  of  the  underlying  Vicksburg- 
Jackson  limestone  formation. 

Sink  holes  are  quite  common  in  the  flat  areas  and  occasionally 
streams  empty  into  these  as  in  the  Bay  Sink  and  the  Lime  Sink.  It 
appears  that  these  sink  holes  have  played  some  part  in  the  formation 
of  these  low,  flat  "  slough  "  lands  through  increased  erosion  in  the 
vicinity  of  such  openings  into  subterranean  passages.  Large  quanti- 
ties of  soil  material  have  been  and  are  being  carried  off  from  local 
areas  by  these  underground  streams. 

That  the  subsoil  portion  of  some  of  this  type  was  derived  in  part 
from  or  has  been  influenced  in  some  degree  by  the  underlying  lime- 
stone is  suggested  by  the  fact  that  outcrops  of  limestone  are  com- 
monly associated  with  the  type.  The  soil  proper  unquestionably  is 
composed  largely  of  either  the  material  that  gives  rise  to  the  Norfolk 
types  or  the  material  underlying  the  Norfolk  soils. 

Where  the  drainage  is  good  and  the  depth  of  soil  10  inches  or  more, 
good  crops  of  corn  and  peanuts  can  be  grown.  It  is  said  that  cotton 
is  inclined  to  suffer  from  black  root  on  this  soil.  The  production  of 
tobacco  and  potatoes  should  not  be  attempted.    The  removal  of  sur- 
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face  water  from  the  flat  areas  by  ditching  would  be  quite  effective  in 
the  reclamation  of  such  lands  for  agricultural  purposes.  In  the  wet, 
springy,  depressed  areas  the  subsoil  is  so  impervious  and  stiff  that 
not  much  improvement  can  be  effected  by  artificial  drainage.  The 
soil  is  not  of  sufficient  extent  to  warrant  at  present  any  great  effort 
or  expense  toward  reclaiming  it. 

The  following  table  gives  the  results  of  mechanical  analyses  of  the 
soil  and  subsoil  of  this  type : 

Mechanical  analyses  of  Susquehanna  fine  sandy  loam. 


No. 

D«f)criptiou. 

Fine 
gravel. 

Coarae 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

Silt 

Clay. 

1S8I9 

Sou 

Percent. 
0.8 

Percent. 
8.8 
8.9 

Percent. 
9.1 
6.8 

Percent. 
27.4 
22.4 

Percent. 
22.4 
11.8 

Percent. 
22.7 
13.3 

PercenL 
8.8 

18650 

Subsoil 

36.1 

CHASTAIN  FINE  SANDY  LOAM. 

The  Chastain  fine  sandy  loam  occupies  the  broad  "  river  flats  "  of 
the  Ocklocknee  and  the  stream  bottoms  of  some  of  the  larger  creeks. 
Though  varied  by  hummocks  of  sand,  small  outcrops  of  a  mottled 
red  and  drab  impervious  clay,  and  by  depressions  containing  dark 
mucky  soil,  the  type  consists  for  the  most  part  of  a  grayish  to  dark- 
gray  loamy  fine  sand  to  light  fine  sandy  loam,  imderlain  at  depths 
ranging  from  a  few  inches  to  3  feet  or  more  by  an  impervious,  mottled 
drab,  yellow,  and  sometimes  reddish  clay.  Probably  from  80  to  90 
per  cent  of  the  soil  averages  a  fairly  uniform,  very  light  fine  sandy 
loam.  However,  the  type  is  less  uniform  in  its  textural  composition 
than  the  other  types  of  the  area,  and  some  of  the  nonconformities 
would  have  been  separated  and  mapped  if  they  had  been  of  sufficient 
importance  to  justify  such  detail.  The  surface  generally  is  flat 
except  for  occasional  sloughlike  and  rounded  depressions.  The  im- 
pervious clay  subsoil  is  often  the  undisturbed  sedimentary  material. 

These  bottoms  vary  from  narrow  strips  to  areas  nearly  a  half  mile 
or  more  in  width.  They  are  subject  to  overflow  and  are  generally 
considered  nonproductive.  At  present  they  are  valuable  only  for 
their  excellent  growth  of  longleaf  and  "  slash  "  pine.  There  is  usually 
present  a  scattering  growth  of  palmetto  and  gallberry  bushes. 

It  is  probable  that  the  type  could  be  improved  for  grazing  purposes, 
and  with  extensive  drainage  and  heavy  fertilization  could  doubtless 
be  made  to  produce  sugar  cane  and  com.  It  is  not  likely,  however, 
that  any  of  this  land  will  be  brought  under  cultivation  in  the  near 
future  for  the  reason  that  there  is  plenty  of  available,  well-drained, 
productive  land  throughout  the  county.  Along  some  of  the  creeks 
where  overflows  are  not  so  serious  as  in  the  river  bottoms  the  land 
could  easily  be  brought  under  cultivation  by  ditching. 
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GBADT    LOAM. 

The  Grady  loam  is  a  dull  brown,  light-textured  loam,  underlain 
at  15  to  20  inches  by  an  extremely  stiff  bluish-drab  clay  mottled 
slightly  with  reddish  and  yellowish  colors.  It  is  found  in  a  single 
flat,  low-lying  body  crossing  the  northwestern  comer  of  the  county 
from  Mitchell  to  Decatur  County.  Lying  from  20  to  30  feet  below 
the  general  upland  level,  which  is  reached  through  an  almost  abrupt 
rise  from  the  marginal  boundaries  of  the  type,  this  flat  body  of 
land  presents  in  its  meandering  direction  and  varying  width  a  close 
resemblance  to  an  old  stream  bed. 

The  area  is  known  locally  as  the  "  Big  Slough,"  for  the  reason 
that  the  waters  of  the  several  streams  which  flow  into  it  from  its 
upper  boundaries  in  Mitchell  County  to  the  point  where  it  blends 
with  and  disappears  into  the  sandy  belt  bordering  the  Flint  River,** 
sink  into  the  soil  so  rapidly  that  there  is  a  perceptible  flow  in  the 
direction  of  the  slope  to  the  southwest  only  in  seasons  of  heavy  rain- 
fall. The  "Big  Slough"  is  covered  by  water  in  wet  weather,  but 
this  seeps  off  rapidly  in  dry  seasons,  there  remaining  generally 
throughout  the  summer  only  small  ponds  of  water  here  and  there  in 
the  sink  holes  and  swales.  Though  much  water  is  absorbed  by  the 
soil,  the  greater  part  probably  reaches  underground  passageways 
through  the  sink  holes.  In  several  places  the  limestone,  which  un- 
doubtedly underlies  the  entire  area,  crops  out.  The  soil  portion  of 
the  type  unquestionably  consists  largely  of  material  washed  in  from 
the  surrounding  upland,  but  the  origin  of  the  subsoil,  whether  rep- 
resenting sedimentary  material  entirely  or  sedimentary  material  influ- 
enced by  the  limestone,  is  questionable,  but  the  last-named  possible 
origin  seems  the  most  probable  one.  If  there  is  any  lime  in  the  soil 
it  is  present  only  in  traces. 

Mayhaw  and  water  oak,  for  the  most  part,  constitute  the  sparse  or 
clumpy  timber  growth.  The  "  Big  Slough  "  is  famous  for  its  may- 
haw  berries,  which  are  gathered  in  large  quantities  for  making  a 
delicious  jelly.  Under  present  conditions  of  drainage  the  soil  is  too 
wet  and  clammy  for  cultivation,  and  on  account  of  the  danger  of 
being  flooded  during  heavy  rains  at  any  time  of  the  year  it  is  not 
likely  that  much  headway  will  be  made  in  its  utilization  for  agricul- 
tural purposes  until  a  thorough  system  of  drainage  has  been  installed. 
At  present  cattle  and  hogs  find  good  grazing  here  during  the  summer. 
If  drained,  alfalfa,  corn,  grass,  and  rice  undoubtedly  could  be  grown 
with  success. 

«The  Flint  River  in  this  part  of  the  area  Is  peculiar  In  that  it  does  not 
receive  any  surface  tributaries  of  any  kind  and  has  no  border  of  low,  wet  land 
to  mark  its  flood  level.    (Field  Operations  of  the  Bureau  of  Soils,  1904,  p.  250.) 
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With  a  system  of  ditches  or  canals  emptying  into  the  sink  holes 
or  carried  through  or  into  the  flat  country  southward  toward  the 
Flint  River,  it  would  seem  that  this  body  of  land  could  be  put  in 
good  condition  without  an  unreasonable  expenditure. 

There  are  several  low,  flat  stretches  of  country  ("  slough  lands") 
in  the  northern  part  of  Grady  County  into  which  the  waters  of  small 
streams  flow  and  sink,  but  none  of  these  have  as  well-defined  bottom 
land  and  the  soils  in  such  situations  never  show  the  marked  uniform- 
ity as  does  the  Grady  loam,  nor  do  they  appear  in  any  way  closely 
related  to  the  latter  type. 

The  peculiar  topography  of  the  "  Big  Slough  "  is  rather  inexpli- 
cable, unless  it  be  accounted  for  by  a  sinking  in  of  the  land  overlying 
a  limestone  cavity  or  by  intensified  erosion  in  the  vicinity  of  a  chain 
of  sink  holes. 

The  following  table  gives  the  results  of  mechanical  analyses  of  the 
soil  and  subsoil  of  this  type : 

Mechanical  analyses  of  Orady  loam. 


No. 

Description. 

line 
gravel. 

Coane 
sand. 

Medium 
sand. 

Pine 
sand. 

Very  fine 
sand. 

Silt. 

Clay. 

18845 

Son 

Percent. 

1.6 

.7 

Percent. 
15.8 
7.9 

Percent. 
9.2 
4.6 

Percent 
22.7 
10.7 

Percent. 
10.2 
6.8 

Percent. 
17.1 
10.6 

Percent. 
23  1 

18846 

SubfloU 

59  1 

Under  the  term  Meadow  has  been  included  those  poorly  drained 
areas  found  along  small  streams  and  in  upland  swales  and  depres- 
sions. Bordering  nearly  every  branch  and  creek  in  the  county  are 
found  these  strips  of  wet,  soggy  land,  supporting  a  dense  growth  of 
magnolia,  bay, "  slash  "  and  longleaf  pine,  maple,  black  oak,  gallberry 
bushes,  and  other  water-loving  growths.  The  texture  of  the  more 
truly  alluvial  phase,  although  consisting  for  the  most  part  of  sandy 
material,  is  so  variable  that  it  could  not  be  classified  as  a  distinct  type 
of  soil.  Some  of  this  bottom  land  is  underlain  by  a  bluish  and  drab, 
plastic,  ^'  crawfishy  "  sandy  clay,  either  in  the  form  of  lenses  inter- 
spersed through  a  sandy  matrix  or  as  a  uniform  substratum.  In  other 
places  Meadow  is  merely  a  soil  condition ;  that  is,  in  the  swales  along 
branches  often  only  wet-weather  drainage  ways,  the  soil  receiving  so 
much  seepage  water  that  it  is  always  in  a  waterlogged  condition.  In 
such  situations  there  is  always  a  dense  growth  of  gallberry  bushes, 
and  the  surface  soil  is  decidedly  mucky  on  account  of  organic  matter 
accumulations  from  the  dense  growth.  The  subsoil  of  this  springy 
land  is  always  a  clammy,  drab  or  mottled  material,  varying  in  tex- 
ture from  sandy  clay  to  nearly  pure  sand. 
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Another  gi'ade  of  Meadow  is  found  in  the  quasi-bottom  lands  in 
the  southern  part  of  the  cmmty,  where  in  some  of  the  broad  valleys 
and  swales  deep  layers  of  soil  have  been  deposited  by  wash  from  the 
adjacent  uplands.  The  streams  here  are  small,  or  really  little  more 
than  wet- weather  drainage  ways.  The  land,  especially  when  ditched, 
is  admirably  adapted  to  the  production  of  corn  and  oats.  Live  oak  is 
very  common  on  this  soil. 

Another  grade  of  Meadow  is  found  in  the  shallow  sink-hole  de- 
pressions and  swales  of  the  uplands  which  hold  water  for  a  part  of 
the  year.  Such  wet  places  generally  support  a  dense  growth  of 
cypress,  mayhaw,  and  black  gum,  and  are  often  referred  to  as 
. "  cypress,"  "  mayhaw,"  or  "  black  gum  ponds."  Some  of  these  areas 
could  be  ditched  and  utilized  for  the  production  of  corn  and  rice. 
The  stream  depression  and  stream  bottom  phases  of  Meadow  would 
be  very  hard  to  drain,  and  at  present  none  of  such  land  is  imder  cul- 
tivation. 

SUMMARY. 

Grady  County  is  situated  in  southwest  Georgia  and  ccnnprises  an 
area  of  294,080  acres  or  about  459  square  milea 

The  topography  is  flat  to  gently  rolling.  Drainage  for  the  most 
part  is  good. 

The  climate  is  mild,  roses  and  other  flowering  plants  blooming 
throughout  the  year,  though  occasional  frosts  occur  between  November 
15  and  March  1.  The  summers  are  long  and  hot,  though  modified  by 
breezes  from  the  Gulf,  which  is  only  about  40  miles  distant. 

Transportation  facilities  are  good  for  a  large  part  of  the  county. 
The  public  roads  are  kept  in  fairly  good  condition. 

Sugar  cane  for  sirup,  shade-grown  and  sun-grown  Sumatra  cigar- 
wrapper  tobacco,  Cuban  filler  cigar  tobacco,  long-staple  cotton,  and 
watermelons  are  special  crops  that  are  proving  a  success.  Irish  and 
sweet  potatoes,  cantaloupes,  and  other  truck  crops  are  specialties,  the 
production  of  which  could  be  profitably  extended.  In  addition  to  the 
above,  the  usual  staple  crops  of  the  South  are  produced  to  advantage. 

The  soils  range  all  the  way  from  loam  to  loose  sand.  Their  organic 
matter  content  is  higher  and  the  power  to  retain  moLsture  greater 
than  in  many  Coastal  Plain  sections. 

The  Norfolk  fine  sandy  loam  was  mapped  in  three  phases  accord- 
ing to  differences  in  crop  value,  as  determined  by  differences  in  soil 
depth.  The  shallow  phase  is  well  suited  to  cotton,  oats,  peanuts, 
and  forage  crops,  but  is  too  heavy  for  best  results  with  tobacco,  com, 
sugar  cane,  watermelons,  potatoes,  and  truck  generally.  The  medium 
deep  phase  is  the  best  sugar  cane  and  Sumatra  cigar- wrapper  tobacco 
soil  of  this  general  region.  It  also  produces  good  com,  sweet  and  Irish 
potatoes,  forage  crops,  and  vegetables,  and  fair  cotton.    Pecans,  pears, 
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plums,  and  grai)e.s  do  well.  The  deep  phase  makes  very  fair  coni,  ex- 
cellent sugar-cane  sirup,  and  various  vegetables,  but  is  rather  too 
droughty  for  tobacco  without  irrigation.  The  varieties  of  cotton 
grown  are  inclined  to  go  too  much  to  weed  on  this  phase.  All  crops 
require  extra  heavy  applications  of  fertilizers  and  manure,  especially 
organic  manures. 

The  Norfolk  fine  sand  is  very  similar  in  its  crop  adaptation  to  the 
deep  phase  of  the  Norfolk  fine  sandy  loam,  but  it  is  a  little  more 
droughty  and  makes  somewhat  lighter  average  yields.  It  is  a  good 
v^etable  but  rather  a  poor  cotton  soil. 

The  Norfolk  sandy  loam  produces  very  fair  yields  of  a  great  var- 
iety of  vegetables  and  forage  crops.  Cotton  does  well  where  the  depth 
to  the  subsoil  is  not  over  15  inches,  as  also  do  peanuts  and  potatoes. 
Sugar  cane,  com,  and  sweet  potatoes  do  best  where  the  surface  soil 
depth  ranges  from  10  to  about  20  inches.  Strawberries,  cantaloupes, 
and  cucumbers  would  do  very  well.  A  fair  to  medium  grade  of 
wrapper  tobacco  can  be  grown  where  the  soil,  with  a  depth  of  from 
10  to  20  inches  to  subsoil,  is  of  the  finer  texture.  The  crop  yields  on 
the  type  average  something  less  than  on  the  Norfolk  fine  sandy  loam. 

The  Norfolk  sand  is  a  loose,  rather  droughty  soil,  which  requires 
heavy  fertilization,  particularly  with  organic  manures,  for  profitable 
returns.  Crops  like  half -matured  cowpeas  should  be  turned  under 
occasionally  to  improve  the  structure  of  the  soil.  This  is  a  warm  soil 
well  suited  to  early  vegetables.  The  varieties  of  cotton  grown  go 
badly  to  weed  in  wet  years  and  suffer  from  rust  in  dry  years. 

The  Tifton  sandy  loam  is  the  best  cotton  soil  of  the  county,  making 
with  proper  treatment  from  one-half  to  1  bale  per  acre.  Heavy 
yields  of  sugar-cane  sirup  are  secured,  but  the  color  is  usually  a  little 
darker  than  that  produced  on  the  lighter  soils.  Com,  oats,  and  forage 
crops  succeed  very  well;  watermelons,  cantaloupes,  and  sweet  pota- 
toes do  fairly  well.  Extra  early  vegetables  can  be  grown,  but  as  a 
general  rule  the  tjrpe  is  not  admirably  adapted  to  truck  crops.  Long- 
staple,  or  Sea  Island,  cotton  does  probably  better  on  this  than  on  any 
other  type,  with  the  possible  exception  of  the  "  pimply  "  areas  of  the 
Norfolk  sandy  loam  and  fine  sandy  loam,  which  give  about  the  same 
results. 

The  Orangeburg  fine  sandy  loam  is  admirably  adapted  to  the  pro- 
duction of  the  Cuban  type  of  cigar-filler  tobacco.  Cotton,  Irish  pota- 
toes, oats,  and  forage  crops  do  well.  The  soil  depth  should  be  at  least 
10  inches  for  best  results  with  Irish  potatoes.  Corn,  peanuts,  sweet 
potatoes,  and  watermelons  do  fairly  well.  Heavy  yields  of  sugar-cane 
sirup  are  made,  but  often  the  color  is  quite  dark,  especially  where  the 
red-clay  subsoil  comes  near  the  surface.  Vegetables  as  a  rule  are  only 
moderately  successful.    Pecans,  pears,  figs,  and  plums  do  well. 
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The  Orangeburg  sandy  loam  is  adapted  to  about  the  same  crops  as 
the  Orangeburg  fine  sandy  loam,  but  the  yields  average  a  little  less 
than  those  on  the  latter  type. 

The  Orangeburg  fine  sand  makes  very  fair  yields  of  com,  forage 
crops,  and  truck.  The  varieties  of  cotton  grown  are  inclined  to  go 
badly  to  weed  in  wet  seasons  and  to  rust  in  dry  seasons.  Sweet  and 
Irish  potatoes  and  watermelons  do  well.  Sumatra-wrapper  cigar 
tobacco  does  fairiy  well  under  shade,  where  the  depth  to  clay  is  at 
least  22  inches. 

The  Portsmouth  soils,  owing  to  their  poor  drainage,  are  not  cul- 
tivated and  under  present  conditions  could  scarcely  be  used  for  the 
profitable  production  of  any  crop.  Where  the  sandy  surface  material 
is  over  20  inches  deep  the  Portsmouth  types  would  be  rather  unpro- 
ductive even  though  artificially  drained.  Rice  and  sugar  cane  would 
probably  do  fairly  well  on  the  heavier  phases  of  the  fine  sandy  loam 
and  sandy  loam  types.  It  is  not  likely  that  the  cultivation  of  any 
great  part  of  these  soils  will  be  attempted  in  the  near  future  on 
account  of  the  abundance  of  other  well-drained  and  productive  soils 
throughout  the  county. 

The  Susquehanna  fine  sandy  loam  is  not  an  important  agricultural 
soil  because  of  its  unfavorable  topographic  position  and  the  unfavor- 
able structure  of  the  subsoil.  Some  of  the  areas,  however,  make 
moderate  yields  of  the  general  farm  crops. 

The  Grady  loam  is  not  a  very  extensive  soil,  and  the  present  drain- 
age conditions  are  such  as  to  prohibit  its  utilization  for  agricultural 
purposes. 

The  Chastain  fine  sandy  loam  or  stream  bottom  soil  is  not  used  at 
all  for  agricultural  purposes.  It  would  require  thorough  artificial 
drainage  and  perhaps  some  diking  for  its  reclamation.  Local  esteem 
holds  it  as  soil  too  unproductive  to  warrant  any  attention  except  for 
the  growth  of  longleaf  pine. 

Meadow  comprises  the  undrained  wet  stream  and  depressed  areas 
and  is  used  only  to  a  very  little  extent  for  agricultural  purposes  al- 
though much  of  it  could  be  reclaimed  so  as  to  produce  rice  and  com. 
Some  of  the  broad,  better  drained  areas  in  the  southern  part  of  the 
county  make  excellent  crops  of  com. 

The  methods  of  cultivation  in  general  are  very  well  suited  to  the 
soils  and  conditions,  especially  so  in  the  production  of  sugar  cane, 
tobacco,  cotton,  melons,  and  peanuts.  Some  improvement  in  methods, 
however,  might  well  be  made  in  respect  to  com,  oats,  and  truck  crops. 
Fall  plowing  should  be  more  generally  practiced  on  the  heavier  types; 
more  organic  matter  returned  to  the  soil  by  growing  vetch,  cowpeas, 
and  velvet  beans;  and  more  attention  given  to  crop  rotation  and  to 
improving  the  varieties  of  each  crop  by  proper  seed  selection.    The 
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home  mixing  of  fertilizers  should  be  more  commonly  practiced,  and 
oommercial  fertilizers,  when  used,  should  be  applied  generally  in  con- 
junction with  vegetable  manures.  As  grazing  can  be  done  the  year 
round  on  gre^i  forage,  such  as  vetch,  rape,  rye,  oats,  Bermuda  grass, 
cowpeas,  sorghiun,  and  velvet  beans,  it  would  seem  that  the  raising 
of  more  live  stock  would  be  quite  profitable;  the  mere  fact  of  thus 
having  a  larger  quantity  of  manure  to  apply  to  the  cultivated  fields 
should  be  an  important  consideration  in  this  connection. 

There  are  good  opportunities  for  the  further  development  of  agri- 
culture in  Grady  County.  The  soils  are  adapted  to  an  exceptionally 
wide  range  of  crops,  and  suitable  land  can  be  bought  at  very  mod- 
erate prices.  It  is  safe  to  say  that  few  sections  offer  more  attractive 
inducements  to  the  man  of  small  means  or  to  the  capitalist  desiring 
to  engage  in  either  specialized  or  general  farming. 
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By  HUGH  H.  BENNETT  and  CHARLES  J.   MANN. 
DESCRIPTION  OF  THE  AREA. 

ThcMnas  County,  Ga.,  is  situated  in  the  southwestern  part  of  the 
State,  on  the  Florida  line,  and  lies  approximately  between  the  par- 
allels 30^  30'  and  31  "^  10'  north  latitude  and  meridians  83°  40'  ^nd 
84°  10'  west  longi- 
tude. It  is  bounded 
on  the  north  by 
Mitchell  and  Colquitt 
counties,  on  the  east 
by  Brooks  County,  on 
the  south  by  Leon 
and  Jefferson  coun- 
ties, Florida,  and  on 
the  west  by  Grady 
County.  Thpmas- 
ville,  the  county  seat, 
is  located  near  the 
center  of  the  county. 
It  is  about  188  miles 
southwest  from  Sa- 
vannah, 206  miles 
south  of  Atlanta  and 
48  miles  north  of  the 
Apalachee  Bay,  on 
the  Gulf  of  Mexico. 
In  areal  extent  the 
county  embraces  345,- 
728  acres,  or  about 
540  square  miles. 

The  base   map   of 
the   county    showing 

the  location  of  roads,  towns,  schoolhouses,  churches,  dwellings, 
railroads,  streams,  etc.,  was  constructed  with  the  plane  table  as  the 
soil  mapping  progressed,  and  its  scale  is  1  inch  to  1  mile.** 

•The  county  was  covered  by  an  early  survey,  by  which  it  was  divided  into 
lots  of  two  sizes :  Those  east  of  a  north  and  south  line  located  about  a  mile 
and  a  half  west  of  the  court-house  at  Thomasviile  theoretically  have  nn  area 
of  490  acres,  while  those  to  the  west  of  this  line  are  250  acres  in  extent  The 
actual  slse  of  some  of  these  lots  varies  considerably,  owing  to  inaccuraf»ies  in 
the  original  surveys.  Owing  to  lack  of  time  it  was  not  possible  to  survey  out 
and  show  these  lot  lines  on  the  map. 


Fig. 


9. — Sketch    map    showing    location    of    the   Thomas 
County  area,  Georgia. 
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The  surface  configuration  of  Thcmias  County  is  undulating  to 
gently  rolling,  varied  here  and  there  by  minor  hills,  depressions,  and 
rather  shallow,  narrow  valleys.  A  striking  topographic  feature  is 
the  great  number  of  streams  which  ramify  the  county  and  form  an 
intricate  drainage  system.  Many  of  these  streams  in  their  upper 
reaches  are  mere  drainage  ways  or  wet-weather  streams,  and  there  is 
usually  a  conspicuous  fringe  of  hardwood  growth  along  them.  From 
most  elevations  commanding  any  considerable  view  of  the  surround- 
ing country  streams  can  be  seen  running  off  in  all  directions.  Broad 
stretches  of  flat  and  gently  undulating  interstream  country  are  of 
conmion  occurrence  in  the  northern  part  of  the  area,  particularly  in 
the  northeastern  section,  between  Coolidge  and  Pavo.  Sink  holes 
occur  throughout  the  county,  and  in  places  are  so  numerous  and 
deep  as  to  give  the  surface  a  .peculiar  billowy  configuration.  These 
sink  holes  are  especially  well  developed  upon  the  flat  lands  referred 
to  above.  Another  peculiar  but  minor  topographic  feature  is  seen 
in  an  occasional  amphitheaterlike  excavation  about  the  head  of  a 
small  stream.  It  would  seem  that  such  peculiar  surface  dissection 
must  have  arisen  from  the  removal  of  the  sides  of  sink  holes  by  the 
gradual  encroachment  of  streams.  There  are  several  sink  holes  or 
"  lime  sinks  "  into  which  streams  enter  and  disappear. 

A  number  of  ponds  and  shallow  lakes  occur  throughout  the  county. 
Linton  Lake  and  Heard's  Pond  are  the  largest  bodies  of  still  water. 
In  the  southern  part  of  the  county  streams  have  cut  deeper  and 
broader  valleys,  giving  rise  to  fairly  well  developed  interstream 
ridges  or  drainage  divides,  and  these  are  more  or  less  parallel. 
Here  is  found  the  most  rolling  portion  of  the  county,  but  even  so, 
the  highest  elevations  are  hardly  more  than  100  or  125  feet  above 
the  valley  floors.  Going  northward,  surface  contours  become 
smoother  and  the  valleys  become  shallower. 

The  streams  of  the  county  all  have  unbroken  stretches  of  bottom 
or  "  low  lands  "  which  vary  in  width  from  a  few  rods  to  the  broad 
stretches  like  the  Ocklocknee  River  flats,  which  are  nearly  a  mile  wide 
in  places.  These  wide  bottoms  are  sometimes  flanked  on  each  side  by 
bluffs  15  to  40  feet  high.  Above  these  bluffs  there  is  sometimes  a  flat 
stretch,  sloping  away  gently  toward  the  main  upland  level  and  having 
somewhat  the  appearance  of  a  former  flood  plain  or  second  bottom. 
In  places,  however,  the  low  bluffs  are  entirely  lacking  and  there  is  a 
gentle  slope  upward  directly  from  the  margin  of  the  bottom  land. 
The  stream  meanders  through  the  wide  bottom,  touching  the  bluffs 
here  on  one  side  and  there  on  the  other.  The  Ocklocknee  River  bot- 
toms are  overflowed  quite  frequently.  The  larger  creek  bottoms, 
except  where  the  channels  are  choked,  giving  rise  to  a  tendency  to 
divide  and  form  sloughlike  streams  as  in  case  of  the  lower  Oscillo 
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generally,  are  only  partiaHy  overflowed  under  normal  conditions  of 
rainfall.  The  Pine  Creek  bottoms,  in  the  southern  part  of  the  county, 
for  instance,  have  not  been  overflowed  completely  in  several  years. 

There  is  a  gradual  though  imperceptible  ascent  in  slope  from  the 
eastern  county  line  to  Thomasville,  thence  a  descent  to  the  Ocklock- 
nee  River  on  the  west.  From  south  to  north  there  is  a  gradual  ascent. 
The  elevation  at  Boston,  in  the  eastern  part  of  the  area,  is  173  feet, 
at  Thomasville  250  feet,  and  at  Cairo,  about  7^  miles  west  of  the 
western  county  line,  it  is  238  feet ;  the  elevation  at  Metcalf ,  near  the 
Florida  line,  is  170  feet,  while  that  at  Meigs,  in  the  northwestern 
comer  of  the  county,  is  341  feet.*  While  erosion  has  played  the  major 
role  in  dissecting  and  altering  the  surface  configuration  of  the  original 
nearly  level  plain,  much  of  the  surface  unevenness  such  as  sink-hole 
depressions  and  rounded  hillocks  with  their  intervening  valleys  is 
due  to  the  "  uneven  dissolution  of  the  underlying  limestones."  * 

There  are  in  Thomas  County  some  extensive  bodies  of  longleaf 
pine  interspersed  occasionally  with  black  pine,  slash  pine,  scrub  oak, 
and  dogwood.  Smaller  bodies  of  "  hammock  land  "  supporting  a 
growth  of  harwood  are  found  throughout  the  area.  Magnolia, 
beech,  dogwood,  white  oak,  red  oak,  post  oak,  water  oak,  live  oak, 
blackjack  oak,  sandjack  oak,  hickory,  poplar,  maple,  bay,  black  gum, 
sweet  gum,  several  varieties  of  pine  and  in  wet  places  a  number  of 
water-loving  trees  and  shrubs  constitute  the  principal  growth  of  the 
various  kinds  of  "  hammock  land."  Stream  bottoms  may  be  timbered 
either  with  longleaf  or  shortleaf  pine  or  a  growth  of  hardwood  and 
pine,  the  last  being  true  generally  in  case  of  streams  having  narrow 
bottoms  and  loamy  soils.  Shallow  upland  ponds  frequently  support 
dense  growths  of  cypress,  mayhaw,  or  black  gum,  being  called  ac- 
cording to  the  growth  "  cypress,"  "  mayhaw,"  or  "  black  gum  ponds." 
The  turpentine  and  sawmill  industries  have  exhausted  the  merchant- 
able timber  over  large  sections  of  the  county. 

Wire-grass  {Aristida  stricta)  flourishes  everywhere  on  the  well- 
drained  longleaf  pine  lands  and  affords  fair  grazing  for  cattle  at  cer- 
tain seasons  of  the  year.  Much  land  is  burned  over  in  the  spring 
for  the  purpose  of  removing  the  old  dead  covering  of  vegetation 
so  as  to  give  the  new  grass  an  early  start,  and  make  it  easily  accessi- 
ble to  cattle. 

Thomas  County  was  laid  off  from  Decatur  and  Irwin  counties  in 
1825  and  a  part  of  Lowndes  was  added  in  1826.  Portions  were  cut 
off  in  1856  and  1858  to  be  included  in  the  formation  of  Colquitt  and 
Brooks,  respectively.    About  190  square  miles  were  detached  in  1907 

•Atlantic  Coast  Line  R.  R.  Survey.    Elevation  of  roadbed  at  depot  above 
mean  low  water  at  Savannah. 
*Soll  Survey  Leon  County,  Fla. 
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to  form  a  part  of  Grady  County.  Settlement  began  in  Thcnnas 
County  in  the  early  part  of  the  nineteenth  century,  but  advanced 
slowly  until  given  an  impetus  by  the  opening  of  the  present  Atlantic 
Coast  Line  Railroad  in  about  1860.  The  population  of  6,766  in  1840 
had  increased  to  10,766  in  1860.  The  population  according  to  the 
census  of  1900  was  31,076,  and  of  this  number  8,116  lived  in  towns. 
Of  course  these  figures  have  been  changed  by  subdivisions  of  the 
county,  but  they  represent  the  general  trend  of  the  increase  in  popu- 
lation. 

The  pioneers  came  largely  from  the  older  sections  of  Georgia. 
Before  the  war  a  number  of  slave  owners  came  in  from  other  States, 
seeking  new  fields  for  slaves  not  needed  on  their  old  plantations. 
Since  the  war  a  great  number  of  settlers  have  come  in  from  North 
Carolina  and  other  southern  States.  Until  recently  there  were  a  good 
many  sparsely  settled  communities  in  the  county,  but  a  number 
of  these,  as,  for  example,  Coolidge,  are  becoming  quite  prosperous, 
and  unused  lands  are  being  brought  more  and  more  under  cultiva- 
tion. The  construction  of  the  Atlanta,  Birmingham  and  Atlantic 
Railroad  and  the  Florida  Central  Railway  has  stimulated  effort 
along  agricultural  lines  in  formerly  rather  undeveloped  sections, 
and  with  the  construction  of  other  railways  more  and  more  land  will 
be  brought  under  cultivation  and  the  population  should  show  a  grad- 
ual and  healthful  increase.  Thomasville,  the  county  seat,  has  a  popu- 
lation of  about  8,000 ;  Boston,  Meigs,  Ochlocknee,  Pavo,  Metcalf ,  and 
Coolidge  are  other  important  towns. 

Railroads  radiate  in  six  directions  from  Thomasville.  They  are 
Atlantic  Coast  Line  from  Savannah  to  Montgomery,  Ala.;  the  Al- 
bany and  Monticello  branches  of  that  system ;  the  Atlanta,  Birming- 
ham and  Atlantic,  and  the  Florida  Central.  The  Georgia  Northern 
runs  from  Boston  northward  along  the  eastern  county  line.  Sta- 
tions along  these  roads  give  the  county  exceptionally  good  shipping 
facilities.  Fast  service  is  offered  to  large  outside  markets.  Public 
roads  are  generally  exceptionally  good.  The  county  is  rapidly  grad- 
ing, straightening,  and  putting  all  public  roads  into  excellent  con- 
dition. 

CLIMAT]B. 

The  climate  of  Thomas  County  is  what  is  known  as  "  warm  tem- 
perate." The  winters  are  mild,  and  while  the  summers  are  long  and 
warm  they  are  moderated  by  Gulf  breezes.  The  mean  temperature 
for  the  months  of  October  to  March,  inclusive,  is  58°  F.,  the  normals 
for  the  coldest  of  these,  December,  January,  and  February,  being 
approximately  53°  F.  Snow  falls  so  rarely  that  there  may  be  periods 
of  ten  years  or  more  without  even  a  flurry.   Temperatures  lower  than 
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30°  F.  are  rare,  yet  thin  ice  is  often  formed  at  night  in  the  winter 
season.  Usually  there  will  be  three  or  four  days  of  cold,  bracing 
weather,  followed  by  about  an  equal  number  of  warm  or  balmy  days, 
frequently  ending  with  a  rain.  The  high  humidity  makes  the  cold 
K)mewhat  more  penetrating  than  would  the  same  temperature  in  a 
higher  altitude.  Killing  frosts,  though  erratic,  are  likely  to  occur 
any  time  between  November  20  and  March  1.  Violets,  japonicas, 
and  roses  bloom  almost  throujghout  the  winter,  the  last  blooming 
profusely  nearly  every  month  of  the  year.  The  yellow  jessamine, 
dogwood,  and  wild  azalea  bloom  in  early  March,  while  the  magnolia 
and  wistaria  bloom  in  April.  Vegetables  like  lettuce,  beets,  and 
spinach  can  be  grown  with  little  or  no  protection  during  winter, 
while  very  early  vegetables,  like  garden  beans,  snap  beans,  radishes, 
and  Irish  potatoes,  can  be  counted  on  as  reasonably  safe  from  frost 
after  the  middle  of  February.  With  pine  needles  or  cloth  available 
for  immediate  use  as  a  covering,  there  need  be  but  little  fear  of  frosts 
on  the  part  of  those  who  keep  in  touch  with  the  Weather  Bureau 
predictions.  Cabbage,  blackberries,  and  dewberries  seldom  are  in- 
jured by  frost 

The  mean  temperature  for  the  spring  and  summer  months,  April 
to  September,  inclusive,  is  77°  F.  Temperatures  of  100°  F.  are  rather 
exceptional,  although  there  are  days  when  the  temperature  goes  higher 
than  this.  Sunstrokes  are  almost  unknown.  The  nights  are  usually 
made  quite  comfortable  by  the  Gulf  breezes.  The  rainfall,  which  is 
ordinarily  suflBcient  for  all  crops,  is  quite  favorably  distributed 
throughout  the  year.  The  greatest  precipitation  occurs  during  the. 
months  of  June,  July,  and  August,  the  monthly  average  being  about 
6.2  inches.  Com  and  cane  occasionally  suffer  during  dry  spells  in 
June  and  July,  particularly  on  the  lighter  soils,  as  the  Norfolk  sand 
and  fine  sand  and  the  deep  phases  of  the  Norfolk  sandy  loam  and 
fine  sandy  loam.  Watermelons  sometimes  suffer  on  these  soils  in  May 
and  June.  Cotton  rarely  suffers  from  drought,  but  it  is  not  infre- 
quently injured,  particularly  on  these  types,  from  too  much  rain. 
Occasionally  there  are  heavy  fogs  in  the  morning,  but  these  usually 
disappear  about  10  o'clock. 
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The  following  table  shows  the  meteorological  records  as  kept  by 
the  Weather  Bureau  station  at  Thomasville,  where  the  dimate  is 
quite  representative  of  the  country: 

Normal  monthly,  seasonal,  and  annual  temperature  and  preoipUation, 


Temperature. 

Precipitation. 

Month. 

Mean. 

Absolute 
maximum. 

Absolute 

Mean. 

Total 
amountfor 
the  driest 

year. 

Total 
amount  for 
the  wettest 

year. 

OF. 
68 
52 
54 

OR 
79 
81 
81 

op. 
18 
17 
2 

Inehei. 
8.9 
8.5 
5.0 

Imchei, 
2.5 
8.5 
4.1 

Imcke$. 
7.0 

January 

8.8 

Febnuwy  ........................ 

4.8 

Winter 

58 

12.4 

10.1 

15.6 

Maich 

61 
67 
74 

87 
92 
101 

22 
85 
48 

4.7 
8.7 

Z.4 
8.4 
1.8 

5.4 

April 

5.8 

May 

7.7 

Spring 

67 

12.0 

8.1 

18.9 

June 

80 
82 
81 

102 
106 
IDl 

48 
62 
61 

5.4 
6.8 
6.8 

6.6 
7.7 
4.8 

8.8 

July 

August 

4.8 
5.5 

Summer. ................... 

81 

18.5 

18.6 

19.1 

September 

77 
68 
59 

99 
88 

46 
35 
26 

4.8 
8.4 
2.7 

0.7 
8.8 
0.5 

6.'4 

October 

2.0 

November 

8.1 

Fall 

68 

10.9 

4.5 

11.5 

Year 

67 

106 

2 

68.8 

41.8 

65.1 

AGRICULTURE. 

Notwithstanding  settlement  began  in  the  territory  now  included  in 
Thomas  County  in  the  early  part  of  the  nineteenth  century,  agricul- 
tural development  had  made  but  little  progress  until  after  1830. 
The  census  of  1840  gives  the  following  figures  for  the  important  agri- 
cultural products  for  the  county,  which  then  included  a  considerably 
larger  territory  than  at  present:  Cotton,  1,565,262  pounds;  ccnni,  149,- 
736  bushels;  potatoes,  49,169  bushels;  rice,  23,625  pounds;  oats,  1,138 
bushels;  and  sugar,  52,445  pounds.  Other,  but  relatively  unimpor- 
tant, products  reported  were  tobacco  and  silk  cocoons.  Peas,  beans, 
and  potatoes  were  the  important  vegetables  at  this  time;  and  cotton 
and  com  were  the  staple  crops  almost  from  the  inception  of  agricul- 
ture in  the  region. 

The  raising  of  stock  was  an  important  adjunct  to  farming.  Cattle, 
hogs,  and  sheep  were  allowed  to  graze  on  the  range  the  year  around 
without  shelter  or  additional  feed,  and  naturally  the  breeds  IxK^me 
stunted  and  run  down.    All  land  except  cultivated  fields,  which  were 
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fenced,  was  considered  as  open  range  for  stock.  The  native  cane, 
which  grew  in  abundance  along  branches,  furnished  excellent  green 
forage  during  both  summer  and  winter,  but  with  constant  grazing 
this  was  soon  exhausted,  its  place  being  taken  by  wire  grass  and 
broom  sedge. 

At  first  "  hammock  land  "  was  considered  as  being  the  only  land 
fit  for  cultivation.  The  limited  extent  of  this,  however,  together  with 
the  constant  cropping  without  applications  of  manure,  soon  reduced 
the  crop  yields  to  such  an  extent  that  cultivation  was  necessarily  ex- 
tended to  the  longleaf-pine  forest  or  "piney  woods"  lands.  The 
"piney  woods"  land,  though  not  as  productive  as  new  hammock, 
proved  quite  satisfactory,  as  did  also  the  "  pimply,"  or  gravelly 
lands,  which,  in  some  sections,  were  long  considered  as  worthless. 
These  "  pimply  "  soils,  after  the  first  attempt,  were  and  are  still  con- 
sidered as  the  best  cotton  soils  of  the  region. 

Until  about  1840  farms  were  generally  self-sustaining,  except  as 
to  draft  stock.  About  this  time  cotton  became  almost  the  sole  crop 
grown  on  the  big  plantations.  After  the  war  home  supplies  were 
high,  there  was  little  demand  for  cotton,  and  the  labor  could  not  be 
controlled.  In  consequence  of  this  many  large  holdings  were  divided 
and  either  sold  to  small  farmers  or  rented  to  tenants. 

The  agricultural  development  of  Thomas  County  has  been  slow. 
According  to  the  census,  during  the  period  1849  to  1879  very  little 
progress  was  made.  In  1859  there  were  produced  in  Thomas  County 
6,582  bales  of  cotton  and  337,675  bushels  of  corn.  -The  live  stock  was 
valued  at  $360,249.  The  corresponding  figures  for  the  year  1879 
were  8,773  bales  of  cotton,  245,531  bushels  of  corn,  and  value  of  live 
stock,  $336,910.  Following  this  period  there  came  a  gradual  im- 
provement. For  the  year  1889  there  were  produced  12,763  bales  of 
cotton  and  374,500  bushels  of  com,  while  live  stock  was  valued  at 
$437,870;  and  for  the  year  1899  the  figures  were:  Cotton,  10,252  bales 
short  staple,  594  bales  long  staple;  com,  549,780  bushels;  the  value 
of  live  stock  had  increased  to  $488,814. 

The  production  of  long-staple  cotton  seems  to  be  rather  at  a  stand- 
still, or  perhaps  on  the  decrease.  The  biggest  crop  of  long  staple  was 
that  of  1903,  which  amounted  to  985  bales;  the  largest  short-staple 
crop  was  that  of  1904  and  equaled  20,825  500-pound  bales.  Within 
the  last  twenty-five  years  the  production  of  sugar  cane  for  sirup  has 
increased  rapidly  and  has  become  one  of  the  most  profitable  crops 
grown.  The  production  for  Thomas  County  increased  from  165,717 
gallons  in  1889  to  361,463  gallons  in  1899,  since  which  time  the  acre- 
age has  been  increased  annually.  Considerable  rice  was  grown  in 
the  early  days,  and  the  census  reports  show  that  as  late  as  1899 
Thomas  County  produced  109,242  pounds  of  it.    The  production  of 
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this  crop  has  fallen  off  so  rapidly  that  at  present  practically  none 
is  grown. 

About  twenty-five  years  ago,  during  the  "  Le  Conte  pear  craze," 
thousands  of  pear  trees  were  sent  out  over  a  large  section  of  "  south 
Georgia,"  including  Thomas  County.  When  the  orchards  came  into 
bearing  there  were  tremendous  crops  with  but  little  demand ;  and  this 
unfortunate  condition,  together  with  the  pear  blight  which  soon  fol- 
lowed, discouraged  the  farmers  and  caused  them  to  neglect  or  cut 
down  their  orchards.  Lately  Le  Contes  gathered  in  June  or  July 
have  been  bringing  fancy  prices  and  those  who  allowed  their  trees  to 
stand  are  making  good  profits  on  the  crop. 

Within  the  last  ten  or  fifteen  years  pecans  have  become  popular 
throughout  this  region  and  many  trees  have  been  set  out  and  several 
nurseries  started.  It  is  believed  the  crop  will  prove  successful  and 
profitable. 

Tobacco  has  been  tried  in  Thomas  County  with  rather  unsuccessful 
results  several  times.  Before  the  war  "  Florida  tobacco  "  was  grown 
by  a  number  of  planters.  Some  ten  or  fifteen  years  ago  Cuban 
filler  tobacco  was  grown  quite  extensively  and  considerable  money 
was  lost  in  the  enterprise.  The  first  crop  proved  profitable  to  a 
number  of  farmers,  whereupon  there  was  a  general  rush  into  the 
business  without  thought  of  market  demands  for  this  grade  of 
tobacco  and  with  far  too  little  understanding  of  the  proper  methods 
of  handling  the  crop.  The  failure  of  the  attempt  so  discouraged  the 
growing  of  tobacco  that  the  crop  was  abandoned  entirely  and  there 
has  since  been  but  little  effort  to  estkblish  the  industry  upon  a  sub- 
stantial basis. 

A  crop  of  Sumatra  cigar-wrapper  tobacco  was  grown  under  shade 
in  Thomas  County  in  1907,  ^hen  a  leaf  of  excellent  quality  was  pro- 
duced. Very  little  of  this  tobacco  is  grown  at  present,  but  whenever 
market  conditions  become  more  favorable  this  is  an  industry  which 
may  be  profitably  developed. 

Nearly  all  crops  suited  to  this  latitude  of  the  coastal  region  can  be 
grown  successfully  in  Thomas  County.  The  principal  crops  at  pres- 
ent are  cotton,  corn,  sugar  cane  for  sirup,  watermelons,  sweet  potatoes, 
oats,  peanuts,  velvet  beans,  cowpeas,  and  pears,  besides  a  great  vari- 
ety of  vegetables  and  fruits  for  home  use. 

The  long-staple,  or  Sea  Island,  variety  of  cotton  is  produced  on  a 
comparatively  small  scale  at  present,  not  because  of  poor  yields,  but 
rather  because  of  its  longer  growing  season  and  the  fact  that  it  re- 
quires much  more  cultivation  and  care  and  is  more  troublesome  to 
pick  than  the  short-staple  variety.  Complaint  is  made  in  some  in- 
stances that  the  price  received  for  the  product  is  not  commensurate 
with  the  efforts  required  in  its  production  as  compared  with  the  short- 
staple  variety.     It  is  generally  conceded  that  new  seed  should  be 
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secured  from  the  Sea  Islands  or  coast  regions  at  frequent  intervals 
in  order  to  preserve  its  vitality  and  keep  it  true  to  type.  The  only 
alternative  is  to  practice  careful  seed  selection.* 

Cotton  does  best  on  the  Tifton  sandy  loam,  the  "  pimply  "  areas 
of  the  shallow  phases  of  the  Norfolk  fine  sandy  loam  and  sandy  loam, 
and  on  the  Orangeburg  fine  sandy  loam.  The  plant  goes  too  much 
to  weed  on  the  deep  sandy  soils,  especially  in  wet  years.  Many 
farmers  are  quite  careful  in  selecting  their  cotton  fields,  but  the  crop 
is  grown  more  or  less  on  all  grades  of  well-drained  upland  through- 
out the  county.  The  yields  of  short  staple  generally  run  from  one- 
fourth  to  one-third  of  a  bale  an  acre,  but  with  careful  soil  selection 
and  judicious  management  could  be  made  to  range  from  one- third 
to  1  bale  an  acre.  The  yield  of  the  long-staple  cotton,  ordinarily 
somewhat  less  than  that  of  short-staple,  comes  nearer  to  that  of  the 
latter  variety  on  the  "  pimply  "  lands,  especially  the  Tifton  sandy 
loam,  probably  for  the  reason  that  these  types  usually  maintain 
more  favorable  supplies  of  moisture  throughout  the  growing  season.*^ 
According  to  the  census,  the  acreage  yield  of  short-staple  cotton  for 
Thomas  County  in  1899  was  0.35  bale,  while  that  for  the  State  was 
0^8  bale. 

Cotton  is  planted  on  ridges  from  2^  to  3^  feet  apart.  These  ridges 
are  prepared  either  by  rebedding  (listing  on  the  middles  of  old  rows) 
or  bedding  up  flat  broken  land.  Sometimes  the  old  beds  are  plowed 
out,  then  later  turned  back  to  the  original  position — a  double  bed- 
ding process  which  amounts  to  quite  thorough  breaking.  Planting 
is  often  done  on  quite  narrow  ridges  thrown  up  with  two  or  three 
furrows,  such  ridges  being  brought  up  to  the  usual  size  by  later  plow- 
ing out  the  remainder  of  the  old  bed.  The  plan  of  flat  breaking  be- 
fore bedding  is  generally  the  best,  and  the  earlier  it  is  done  the  bet- 
ter. Soils  except  the  sands  and  deep  phases  of  the  sandy  and  fine 
sandy  loams  should  be  broken  in  the  fall,  when  possible,  to  a  depth 
of  from  5  to  about  8  inches. 

The  first  cultivation  consists  either  in  running  close  to  the  plants  on 
both  sides  with  a  small  shovel,  or  in  "  barring  off;  "  that  is,  throwing 
a  portion  of  the  bed  toward  the  center  of  the  row  with  a  "  dixie  " 
plow.  The  last  plan  is  quite  effective  for  covering  grass  in  the 
middles,  especially  in  wet  seasons.  The  plants  thus  left  on  narrow 
ridges  are  chopped  out  to  a  stand  of  one  or  two  stalks  at  intervals  of 
from  6  to  12  inches.  The  cotton  is  now  run  around  with  sweeps  or 
shovels,  the  first  furrow  being  close  enough  to  throw  dirt  up  to  the 

•  Farmers'  Bulletin  No.  302,  U.  S.  Dept.  of  Agriculture. 

*  Sea  Island  cotton  requires  more  moisture  than  Upland  cotton.  Both  the 
quantity  and  the  quality  of  the  staple  depend  upon  the  supply  of  moisture.  In 
dry  years  the  staple  is  poor,  while  in  wet  years  it  is  good.  (Bui.  95,  Bureau  of 
the  Census,  p.  19.) 
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plants,  after  which,  with  cme  to  three  furrows,  the  middle  is  com- 
pletely plowed  out,  leaving  the  plants  on  a  rounded  bed.  After 
"plowing  out"  each  row  from  three  to  five  times,  according  to 
weather  and  grass,  and  hoeing  frequently  to  remove  grass  from  the 
crest  of  the  ridge,  the  crop  is  "  laid  by  "  about  the  last  of  June. 

On  the  "  hard  pimply  lands  "  cultivation  is  necessarily  quite  shal- 
low on  account  of  the  resistance  offered  by  the  iron  gravel.  This 
more  nearly  flat  cultivation  gives  excellent  results  on  these  types,  but 
is  not  particularly  necessary  on  other  types,  except  in  so  far  as  the 
shallow  cultivation  of  the  more  nearly  flat  method  assists  in  consei^'- 
ing  moisture.  In  the  case  of  those  flat,  heavy  soils  which  sometimes 
become  quite  soggy  for  lack  of  good  surface  drainage,  it  is  necessary 
to  grow  all  crops  on  ridges,  so  as  to  give  the  plants  the  advantage  of 
the  better  drainage  afforded  by  being  placed  slightly  above  the  level 
of  the  field. 

Considerable  trouble  is  had  in  some  sections  with  cotton  wilt  or 
"  black  root."  Injury  from  such  diseases  seems  more  common  on  those 
areas  where  the  clay  comes  near  the  surface,  as  in  case  of  eroded  soils. 
Such  diseased  knd  should  be  broken  deep  in  the  fall,  then  cultivated 
to  other  crops  than  cotton  for  a  period  of  two  or  three  years.  A  good 
rotation  is :  Corn  with  velvet  beans,  then  oats,  followed  by  sweet  pota- 
toes. Certain  varieties  of  cowpeas  sometimes  suffer  from  a  root-knot 
disease  which  it  seems  can  increase  the  damage  done  to  cotton.® 
Cowpeas  therefore,  unless  it  be  the  Iron  variety,  which  is  resistant, 
should  not  be  grown  in  rotation  with  this  crop  on  such  affected  fields. 
Cotton  often  suffers  from  rust  on  the  deep  sandy  types,  but  by  keep- 
ing these  well  supplied  with  organic  matter,  as  can  be  done  by  grow- 
ing velvet  beans  and  cowpeas  in  rotation  with  cgrn,  cotton,  and  other 
crops,  and  by  using  barnyard  manure  and  fertilizers  high  in  potash 
and  phosphoric  acid,  danger  from  this  source  could  be  largely  dimin- 
ished. 

Practically  nothing  is  done  in  the  matter  of  selecting  seed  from 
the  most  productive  stalks,  notwithstanding  improved  varieties  are 
being  introduced  constantly.  These  varieties  procured  from  out- 
side sources  are  grown  indiscriminately  on  all  types  of  soil,  with  the 
result  that  oftener  than  otherwise  no  particularly  good  results  are 
secured.  If  farmers  would  make  a  thorough  investigation  as  to  the 
exact  character  of  the  land  upon  which  improved  varieties  have  been 
developed,  and  buy  only  seed  that  has  been  developed  upon  land  simi- 
lar to  that  which  they  own,  much  better  results  would  come  from  the 
use  of  imported  seed.  A  variety  of  cotton  bred  upon  a  stiff  clay  soil 
in  central  Georgia  would  hardly  grow  successfully  on  a  deep,  dry, 
sandy  soil  in  Thomas  County.    Much  improvement  would  result  from 

«  Bui.  142,  Office  of  Expt.  Stations,  U.  S.  Dept.  Agr.,  p.  142. 
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persistent  effort  at  breeding  cotton  at  home.  Ten  years  spent  in 
breeding  up  a  variety  by  selecting  and  replanting  seed  from  the  most 
productive  plants  should  not  be  considered  a  long  period  in  breed- 
ing.   The  same  applies  in  a  general  way  to  com  and  oats. 

In  the  preparation  of  the  com  ground  two  methods  are  commonly 
used.  According  to  the  first  the  ground  is  well  prepared  and  thrown 
up  in  ridges,  and  the  corn  is  planted  upon  these.  By  the  other 
method  the  ground  is  not  plowed  at  all,  but  the  com  is  dropped  in 
the  water  furrow  of  the  preceding  cotton  or  com  crop  and  covered 
with  two  light  furrows.  When  planted  on  ridges  the  crop  is  culti- 
vated about  the  same  as  cotton,  though  not  as  intensively.  When 
planted  in  the  furrow,  or  in  the  streaking-off  furrow  in  flat-broken 
land,  cultivation  is  delayed  until  the  stalks  are  large  enough  to  be 
plowed  without  being  covered  up,  and  as  a  result  the  middles  often 
get  quite  grassy,  and  not  infrequently  the  plants  are  injured  by  water 
standing  in  the  gutterlike  furrow.  This  method  in  effect  is  somewhat 
similar  to  the  Williamson  plan  of  com  culture,  that  is,  the  plants 
are  stunted  at  first  for  the  lack  of  good  cultivation.  The  greater  part 
of  the  com  crop  is  grown  in  rows  from  4  to  6  feet  apart,  with  a  row 
of  peanuts  between.  This  practice  originated  in  the  belief  that  the 
same  yield  of  com  could  be  made  on  the  land  as  when  cultivated  only 
to  com.  The  peanuts  are  planted  soon  after  the  corn  is  up,  and  are 
cultivated  about  the  same  way  as  com.  Some  farmers  prefer  to 
grow  them  alone.  Peanuts  are  grown  solely  for  hogs,  and  after  the 
com  is  harvested  the  hogs  are  turned  into  the  field,  where  they  make 
a  rapid  and  healthy  growth.  Most  farms  are  self-sustaining  with 
respect  to  com,  but  very  little  of  the  crop  is  sold.  The  average  yield 
is  far  below  what  it  should  be.  From  15  to  20  bushels  an  acre  is  ac- 
counted a  good  crop,  while  80  bushels  is  considered  extraordinary. 
With  the  best  methods  of  preparing  the  land  and  with  proper  rota- 
tion and  fertilization,  yields  of  from  20  to  40  bushels  should  be 
regularly  secured  during  average  seasons.  The  deep  phases  of  the 
sandy  and  fine  sandy  loam  types,  except  those  of  the  Portsmouth  se- 
ries, are  much  better  suited  to  corn  than  to  cotton,  and  produce  better 
average  yields  of  com  than  do  the  heavier  soils.  Weevils  are  quite 
destructive  to  com  after  housing.  The  carbon  bisulphid  treatment 
properly  carried  out  is  a  quite  effective  remedy  against  this  pest." 
Hard,  flinty,  weevil  resistant  varieties  need  to  be  introduced  and 
bred  up  if  possible. 

Oats  are  grown  according  to  both  the  broadcast  and  open-furrow 
systems.  Broadcast-grown  oats  usually  are  sown  by  hand  on  unbroken 
land,  plowed  under,  and  left  without  harrowing  on  a  rough,  ill-pre- 
pared seed  bed  to  stmggle  for  existence.    The  land  should  be  broken 

•Farmers'  Bulletin  145,  U.  S.  Dept  Agr. 
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and  harrowed  thoroughly  and  then  seeded  by  harrowing  in  the 
broadcasted  oats  or  by  drilling  in.  According  to  the  open-furrow 
system  the  seed  are  covered  shallow  in  furrows  laid  off  at  a  distance 
of  about  15  to  24  inches  apart.  Very  good  yields  of  oats  are  made 
under  this  system,  especially  when  given  shallow  but  frequent  culti- 
vation.   Occasionally  peanuts  are  grown  between  the  rows  of  oats. 

Notwithstanding  that  the  best  time  for  seeding  oats  is  in  October 
or  November,  in  order  that  the  plants  may  get  well  started  and  thus 
be  more  resistant  to  the  stunting  effects  of  dry,  hot  spring  weather, 
the  crop  is  largely  seeded  in  late  winter  and  early  spring.  The  crop 
is  either  mowed  or  harvested  with  cradle  or  reaper  and  is  largely 
used  on  the  farm  without  thrashing.  Oats  could  be  used  to  good 
advantage  as  winter  cover  crops  on  slopes  subject  to  washing  and 
they  could  also  be  grown  more  extensively  for  grazing  purposes, 
especially  for  hogs  and  cattle.  The  rust-proof  varieties  should  be 
grown.  The  crop  does  best  on  the  Orangeburg  fine  sandy  loam  and 
the  shallow  phases  of  the  Norfolk  sandy  loam  and  fine  sandy  loam. 
Sown  after  velvet  beans,  using  a  moderate  quantity  of  barnyard 
manure,  fair  crops  can  be  produced  on  all  the  well-drained  soils. 

Velvet  beans,  like  peanuts,  are  grown  on  ridges  between  com  rows 
and  in  the  rows  with  corn,  and  also  in  fields  by  themselves. '  They  are 
cultivated  about  the  same  as  com.  The  crop  makes  such  a  rank 
growth  that  it  is  a  very  difficult  matter  to  harvest  corn  grown  with 
them  and  it  is  nearly  impossible  to  harvest  the  beans  for  hay ;  there- 
fore they  usually  are  utilized  for  fall  and  winter  pasturage.  As  a 
forage  crop  velvet  beans  are  excellent  for  all  kinds  of  stock,  particu- 
larly hogs.  The  crop  improves  the  land  wonderfully,  not  only  by 
storing  nitrogen  in  the  roots  and  replenishing  the  soil  with  healthy 
organic  matter,  but  also  by  shading  the  soil,  which  also  improves 
its  tilth,  through  a  proper  adjustment  of  moisture  ccmditions. 
In  consideration  of  the  ease  with  which  they  are  grown,  their  fitness 
in  good  rotations,  their  beneficial  effect  upon  the  soil,  and  their  ex- 
cellence as  forage,  velvet  beans  merit  much  greater  attention,  particu- 
larly on  deep  sandy  soils  and  those  lands  that  have  been  abused.  The 
crop  is  successful  on  all  well-drained  soils. 

Cowpeas  generally  make  an  excellent  growth  of  vine  on  the  Nor- 
folk and  Orangeburg  soils.  Sometimes,  however,  the  crop  fails  to 
produce  seed  on  the  deep  sandy  soils,  especially  in  wet  years.  The 
late  crop,  that  planted  in  late  June  and  July,  usually  fruits  better. 
Velvet  beans  should  be  grown  instead  of  cowpeas  on  such  areas  as 
are  affected  with  cowpea  wilt  or  root  rot.  The  Unknown,  Iron,  and 
Crowder  cowpeas  are  quite  successful.  It  is  said  the  Iron  variety  is 
practically  immune  to  root  knot.*    Grenerally  the  crop  is  grown  either 

«  Farmers'  Bulletki  302,  p.  18. 
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in  rows  by  itself  or  is  sown  between  the  rows  of  corn  at  the  last  cul- 
tivation of  the  crop.  Cowpeas  aflFord  excellent  pasturage  for  hogs  and 
cattle  and  the  hay  properly  handled  can  not  be  excelled.  The  practice 
of  sowing  them  broadcast  for  hay  could  be  extended  profitably,  as 
the  hay  baled  brings  a  good  price.  The  vines  cut  at  the  stage  when 
about  half  the  pods  are  ripe  can  be  easily  cured. 

Cowpeas,  like  velvet  beans,  improve  the  land  wonderfully.  These 
crops  can  be  substituted  for  each  other  in  several  good  rotations  that 
should  be  followed.  A  good  scheme  of  crop  succession  is  to  follow 
velvet  beans  or  cowpeas  with  com,  then  fall-sown  oats,  followed  in 
the  spring  by  cowpeas  or  sweet  potatoes,  and  by  cotton  the  next  year. 
Such  a  scheme  can  be  changed  in  detail  to  suit  the  conditions,  it  being 
only  necessary  to  crop  land  in  such  a  way  as  to  return  an  abundance 
of  organic  matter  to  the  soil  and  to  prevent  the  soil  getting  into  bad 
tilth,  as  often  results  from  continuous  or  long  cultivation  to  one  crop. 
An  occasional  crop  of  cowpeas  plowed  imder  when  about  half  mature 
is  markedly  beneficial  to  soils  that  have  deteriorated.  An  acreage 
applicaticm  of  from  25  to  40  bushels  of  lime  in  conjunction  with  green 
manure  assists  in  the  conversion  of  such  vegetable  matter  into  humus. 

Under  the  system  of  farming  where  cotton,  corn,  cane,  and  peanuts 
are  the  principal  crops,  as  a  rule  such  little  attention  is  paid  to  rota- 
tion and  the  humus  content  of  soils  that  in  about  ten  to  fifteen  years 
after  clearing  the  land  often  gets  into  an  apparently  lifeless  condition 
conducive  of  soil  crusting  and  consequent  susceptiKlity  to  drought. 
With  such  soils  deep  fall  plowing  should  be  practiced.  The  Orange- 
buri^  sandy  loam  and  fine  sandy  loam  and  the  shallower  phases  of  the 
Norfolk  sandy  loam  and  fine  sandy  loam  in  particular  should  be 
plowed  as  early  as  possible  in  the  fall  to  a  depth  of  from  about  6  to 
10  inches,  turning  to  the  surface  a  small  portion  of  the  heavy  subsoil 
where  possible.  Grass,  cotton,  and  cornstalks  are  often  burned  dur- 
ing the  spring  or  when  the  land  is  being  cleared  of  litter  prior  to 
breaking.  All  refuse  vegetation  should  be  incorporated  with  the  soil 
early  enough  to  undergo  decomposition  before  planting.  The  prac- 
tice of  resting  land  occasionally,  while  better  than  continuous  cultiva- 
tion to  cotton  or  corn,  is  a  defective  system  in  that  it  is  generally  bet- 
ter to  have  land  cultivated  to  some  catch  crop  or  legume  than  occupied 
with  noxious  weeds. 

In  1899  expenditures  for  fertilizers  in  Thomas  County  (which  then 
included  a  part  of  Grady  Coimty)  amoimted  to  $57,860.  Since  that 
time  there  has  been  a  gradual  increase,  and  it  is  likely  there  will  be 
an  annual  increase  in  the  quantity  used  for  some  time  to  come.  Cot- 
ton and  com  are  nearly  always  fertilized.  The  ordinary  grades  of 
commercial  fertilizers  having  an  average  analysis  of  about  8-2-2* 

^  Eight  ]>er  eeut  phosphoric  acid,  2  per  cent  nitrogen,  and  2  per  cent  potash. 
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are  applied  indiscriminately  to  all  soils  alike.  From  200  to  400 
pounds  for  cotton  and  from  150  to  250  poimds  for  com  are  about 
the  average  applications.  The  fertilizers  are  distributed  and  listed 
upon  before  planting.  Green  cotton  seed  is  quite  extensively  used 
as  a  fertilizer.  The  seed  are  often  turned  imder  and  allowed  to 
come  up,  it  being  claimed  that  as  good  results  are  had  with  a  large 
percentage  of  sprouted  seed  as  when  the  seed  are  killed  before 
use.  It  is  the  practice  of  some  to  put  the  seed  in  before  the  ground 
warms  up  in  the  spring,  so  that  the  seed  may  be  killed.  The  best 
practice  is  to  use  the  cotton-seed  meal,  which  carries  practically  all 
the  fertilizing  value  of  the  seed;  but  in  those  cases  where  distance 
to  market  makes  it  an  economic  necessity  to  use  seed  for  fertilizer 
they  should  be  either  killed  before  distributing  or  they  should  be 
plowed  under  sufficiently  early  to  prevent  sprouting.  An  excellent 
fertilizer  is  made  by  ccmiposting  cotton  seed  with  barnyard  or  stable 
manure,  or  these  together  with  acid  phosphate  and  kainit. 

A  good  many  farmers  mix  their  own  fertilizers — ^a  practice  thor- 
oughly in  accordance  with  modern  methods  of  farming.  Cotton-seed 
meal,  kainit,  and  acid  phosphate  or  bone  meal  can  be  mixed  easily 
on  the  farm  so  as  to  make  the  mixture  correspond  with  the  percentage 
grades  of  fertilizers  given  under  the  heads  of  the  several  soil  de- 
scriptions. 

Oats  and  peanuts  are  very  rarely  fertilized,  notwithstanding  they 
would  in  most  instances  be  materially  benefited  by  acreage  applica- 
tions of  about  250  pounds  of  the  grades  of  fertilizers  commonly  used 
for  cotton  and  com.  Commercial  fertilizers  when  used  should  always 
be  applied  in  conjunction  with  some  form  of  organic  manure,  for  the 
reason  that  the  effect  is  better  and  more  lasting  than  otherwise,  espe- 
cially when  the  soil  is  deficient  in  organic  matter. 

Both  the  disk  and  large  turning  plows  can  be  used  with  ease 
upon  the  soils  of  the  county ;  but  few  of  the  former  are  in  use.  Very 
few  cultivators  are  used,  although  they  could  be  employed  to  good 
advantage  in  the  growing  of  cotton,  com,  and  sweet  potatoes.  The 
flat  style  of  plows,  sweeps,  and  scrapes  in  common  use  are  well  suited 
to  the  soil  conditions,  especially  in  dry  season,  for  the  reason  that 
they  allow  a  portion  of  the  disturbed  soil  to  fall  over  the  plow  so  as 
to  form  a  moisture-protecting  mulch  in  the  furrow.  The  general 
run  of  the  soils  requires  frequent  shallow  cultivation  to  keep  the 
surface  soil  well  mulched  and  to  break  crusts  formed  by  rains.  In 
dry  seasons  the  weeder  is  an  effective  implement  in  the  destruction 
of  weeds  and  soil  crusts,  especially  in  cross  cultivation  of  young  corn. 
Not  much  trouble  is  had  with  plowing  too  wet;  however,  care  must 
be  taken  with  the  heavier  soils,  as  they  will  puddle  if  disturbed  any- 
where near  the  point  of  saturation. 
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During  the  winter  months  many  fields  could  be  greatly  improved 
by  the  use  of  the  stump  puller  and  by  burning  up  or  hauling  off  all 
old  logs,  limbs,  and  stumps. 

Beggarweed  can  be  successfully  grown  on  the  well-drained  types. 
It  makes  a  nutritious  hay  and  improves  the  land,  but  only  a  small 
acreage  is  grown.  Sorghum  also  succeeds  on  the  well-drained  up- 
land soils  and  affords  excellent  summer  pasture  for  all  kinds  of  stock, 
being  especially  satisfactory  for  sheep  and  hogs.  It  comes  in 
very  timely  to  supplement  failing  midsummer  pastures."  Crabgrass 
grows  luxuriantly  in  wet  seasons  and  makes  good  hay  if  cut  while 
in  bloom.  This  grass  is  never  sown,  being  indigenous  and  very  preva- 
lent on  all  the  well-drained  soils.  Good  yields  are  frequently  secured 
after  a  crop  of  melons.  Crowfoot  grass  and  sandspurs  are  other  valu- 
able hay  grasses.  Bermuda  grass  does  well  on  well-drained  soils  and 
withstaAds  summer  heat  and  drought  better  than  any  other  grass, 
and  besides  affords  good  sunmier  pasturage.  It  is  easily  propagated 
and  good  stands  can  be  secured  by  scattering  a  few  bunches  of  sod  here 
and  there  and  then  cultivating  the  field  to  cotton  or  com  so  as  to  dis- 
tribute the  grass  over  the  field.* 

Crimson  clover  has  been  successfully  grown  on  the  shallow  Norfolk 
soils,  but  its  production  has  been  attempted  more  as  a  novelty  than 
for  profit.  Lespedeza  (Japan  clover)  affords  good  grazing  in  some 
sections,  and  seems  to  be  spreading  over  the  area  quite  rapidly  as  a 
wild  plant.  Velvet  beans  afford  good  grazing  until  late  in  the  sea- 
son. English  rye  grass  makes  a  beautiful  winter  lawn,  but  dies 
with  the  advent  of  dry,  hot  weather.  Winter  vetch  could  be  grown 
advantageously,  particularly  on  the  well-drained  shallow  soils,  for 
early  spring  grazing.  Alfalfa  probably  would  not  prove  very  suc- 
cessful in  this  region  without  liming,  soil  inoculation,  and  fertiliza- 
tion. Inoculation  can  be  done  by  incorporating  about  500  pounds  of 
soil  taken  from  a  successful  alfalfa  patch.^  The  only  alfalfa  seen 
growing  was  cultivated  in  rows  about  20  inches  apart.  The  shallow 
Norfolk  and  Orangeburg  fine  sandy  loams  are  best  suited  to  the  crop. 
Chufas  can  be  grown  very  successfully  as  a  root  forage  for  hogs. 
Wire-grass  and  broomsedge  when  young  afford  good  grazing  for 

"  Sorghum  may  be  fed  green  to  all  kinds  of  stock,  even  to  poultry,  witli  very 
profitable  results.  A  fall  feed  should  not  be  given  at  first,  particularly  if  the 
animals  are  hongry.  It  Is  a  good  practice  to  give  first  a  light  feed  of  grain  or 
ottier  food  and  then  a  smaU  amount  of  the  sorghnm.  The  latter  may  be  increased 
day  by  day  ontll  a  fall  feed  Is  reached.  Fresh  sorghum  is  a  very  succulent  for- 
age and,  like  clover,  is  liable  to  cause  bloating  when  fed  in  too  large  quantities  at 
first  With  ordinary  precautions  no  trouble  from  this  source  need  be  feared. 
(See  Farmers*  Bulletins  246  and  288.) 

^  For  farther  Information  upon  the  proper  methods  of  growing  and  handling 
Bermnda  grass,  see  Farmers'  Bulletin  102,  p.  10. 

^^  Farmers'  Bulletin  216. 
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cattle  and  sheep.  The  forests  and  old  fields  are  burned  over  annually 
to  get  these  grasses  started  and  to  remove  obstructing  vegetation  in 
order  that  stock  may  graze  it  conveniently.  Notwithstanding  that  a 
great  abundance  of  forage  can  be  produced  easily  farmers  sometimes 
buy  hay;  and  occasionally  the  section  is  referred  to  as  not  being 
suited  to  stock  because  it  "  is  not  a  grass  country."  As  for  securing 
excellent  feed  for  all  kinds  of  stock  very  few  sections  are  more  favored. 
Stock  can  ordinarily  be  pastured  nearly  the  year  round.  Beginning 
with  rye  and  oats  in  the  spring  and  following  with  sorghum,  cowpeas, 
velvet  beans,  peanuts,  vetch,  ruta-baga,  and  rape,  hogs  and  cattle  can 
have  a  succession  of  excellent  green  feed  throughout  the  year.  Some 
farmers  claim  that  pork  can  be  produced  at  a  cost  of  2^  cents  a  pound. 
Fed  according  to  the  above  succession  of  crops  and  fattened  on  corn 
and  sweet  potatoes  the  production  of  pork  on  a  very  mUch  larger 
scale  could  be  carried  on  upon  a  profitable  basis.  A  number  of 
farmers  sell  dressed  pork  at  quite  remunerative  prices. 

The  common  breed  of  hogs,  while  well  adapted  to  the  prevailing 
conditions,  is  rather  too  inferior  a  type  for  best  results.  The  animals 
too  often  are  forced  to  look  out  for  themselves  until  after  the  com 
harvest,  when  they  are  turned  on  to  peanuts.  They  fatten  readily 
enough  on  this  feed,  but  a  more  gradual  growth  the  year  around,  as 
would  be  made  if  regularly  well  fed,  would  develop  a  much  better 
animal.  Running  streams  should  be  included  in  hog  pastures  where 
possible.  Cattle  are  rarely  fed  for  dairy  purposes  or  for  beef,  but 
generally  are  turned  loose  to  graze  in  the  forests  and  unused  fields. 
There  are  two  well-kept  dairies  at  Thomasville.  The  quantity  of 
good  milk  throughout  the  county,  however,  is  not  enough  to  supply 
the  demand. 

Better  breeds  of  both  hogs  and  cattle  are  gradually  being  intro- 
duced and  mixed  with  the  old  stock.  A  considerable  number  of 
sheep  and  goats  are  raised,  but  are  given  little  care. 

Farm  tenure  varies  considerably.  In  the  southern  part  of  the  county 
a  large  majority  of  the  farmers  are  negroes,  who  rent  "  one-horse  " 
and  "  two-horse  "  farms,  including  from  35  to  40  acres  to  the  horse. 
They  grow  cotton  almost  exclusively  as  a  money  crop,  usually  pay- 
ing a  rental  of  one  600-poimd  bale  of  cotton  per  horse.  In  other 
parts  of  the  county  about  60  per  cent  of  the  farmers  manage  their 
own  farms,  in  many  cases  solely  with  the  assistance  of  their  fam- 
ilies. There  are  a  good  many  "  half -croppers,"  who  pay  one-half 
the  fertilizer  bill  and  a  rental  of  one-half  the  staple  crops  produced 
for  the  use  of  the  land,  tools,  stock,  and  stock  feed. 

The  systems  of  renting  in  vogue  are  not  generally  conducive  to 
the  betterment  of  soil  conditions,  but  rather  the  reverse.  During 
the  winter  there  is  considerable  moving  on  the  part  of  renters, 
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many  of  whom  seek  new  locations  merely  out  of  a  desire  for  a  change. 
This  migratory  class  rarely  accumulate  property. 

The  farms  range  in  size  from  a  few  acres  to  large  plantations. 
The  average  size,  however,  is  about  110  acres.  In  the  vicinity  of 
Thomasville  large  tracts  of  land  are  held  by  winter  residents,  and 
upon  these  very  little  fanning  outside  of  gardening  is  done.  The 
high  wages  paid  by  the  turpentine  and  lumbering  industries  have 
attracted  much  of  the  labor  that  was  formerly  available  upon  the 
farms,  so  that  the  problem  of  obtaining  farm  labor  has  become  a  very 
serious  one. 

Labor-saving  farm  implements  are  coming  into  use,  though  rather 
slower  than  the  conditions  warrant  Much  labor  could  be  saved  by 
a  more  general  use  of  stump  pullers,  cultivators,  disk  plows,  harrows, 
weeders,  and  mowing  machines. 

It  has  been  so  easy  to  make  a  living  in  Thomas  County  that 
farmers  generally  in  the  past  have  been  quite  conservative  and  often 
have  not  exerted  themselves  strenuously  in  the  accumulation  of 
property.  However,  the  standards  of  living  are  improving  and 
diversification  is  becoming  more  popular,  and  farmers  are  getting 
interested  in  studying  the  individual  needs  and  the  exact  crop 
adaptations  of  their  soils  and  better  methods  of  soil  management. 
The  rural  free  delivery  of  mail  has  helped  to  inculcate  among 
farmers  a  greater  interest  in  affairs  outside  their  immediate  neigh- 
borhoods and  has  caused  them  to  think  more  of  their  agricultural 
relationship  and  the  value  of  their  products  to  other  sections  of  the 
country. 

In  some  sections,  as  in  the  neighborhoods  of  Pavo  and  Ochlocknee, 
efforts  formerly  given  almost  entirely  to  cotton  lately  have  been 
divided  between  this  crop  and  the  growing  of  sugar  cane  for  sirup. 
On  account  of  the  large  acreage  of  land  well  adapted  to  both  the 
Sumatra  wrapper  and  Cuban  filler  types  of  tobacco  it  is  likely  that 
in  time  considerable  attention  will  be  turned  to  these  crops. 

The  county  offers  extremely  attractive  inducements  to  the  man  of 
small  capital  or  to  the  thrifty,  ambitious  man  who  is  willing  to  bor- 
row and  work.  At  this  time  the  best  grades  of  land  can  be  bought 
at  from  $10  or  less  to  $15  an  acre,  according  to  location.  In  many 
instances  land  is  held  at  higher  prices  on  account  of  its  timber, 
valuable  for  turpentine  and  lumber. 

SPECIAL  INDUSTRIES. 
TRUCKING. 

While  there  is  a  large  acreage  of  land  highly  adapted  to  vegetables, 
trucking  has  not  made  any  great  headway  outside  of  the  watermelon 
industry. 
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Thomas  County  is  probably  the  largest  watermelon  producing 
county  in  the  United  States,  there  being  under  ordinary  seasonal  con- 
ditions something  like  1,000  carloads  shipped  annually.  The  crop 
is  grown  for  market  on  a  large  number  of  the  farms  situated  within 
5  or  6  miles  of  the  railroad.  There  is  a  large  acreage  of  land  highly 
adapted  to  the  crop.  The  well-drained  medium  and  deep  phases  of 
the  Norfolk  fine  sandy  loam  and  sandy  loam  and  the  Orangeburg 
fine  sandy  loam  and  fine  sand  are  the  best  melon  soils.  The  "  pimply  " 
areas  of  these  and  the  Tifton  sandy  loam  make  an  extra  early  melon. 
The  Norfolk  fine  sand  and  sand  are  used  quite  extensively,  but  the 
crop  is  apt  to  suffer  severely  on  these  soils  during  dry  spells.  With 
moderate  fertilization  the  average  yield  is  about  one-half  carload 
an  acre. 

In  the  cultivation  of  watermelons  the  ordinary  method  is  to  break 
the  land  flat  to  a  depth  of  4  to  6  inches,  check  off  so  as  to  bring  the 
hills  from  10  to  12  feet  apart  each  way,  list  on  the  fertilizers  applied 
either  in  the  drill  or  in  the  hill,  and  plant  on  the  ridge  thus  made. 
Land  could  be  brought  into  better  condition  generally  by  breaking  in 
the  fall  to  a  depth  of  8  inches  with  a  later  rebreaking  in  February. 
Planting  begins  about  the  first  of  March.  It  is  the  rule  to  plant 
fields  over  three  or  four  times  at  weekly  intervals  so  as  to  insure 
against  possible  damage  from  late  frost.  Cultivation  is  done  in  one 
direction  first  with  a  "  dixie  "  or  turning  plow,  throwing  the  dirt 
toward  the  vines,  until  the  middle  is  plowed  out  Later  plowing  is 
done  with  sweeps.  Care  should  be  taken  not  to  disturb  the  vines, 
and  when  they  have  spread  to  such  an  extent  as  to  limit  cultivation 
to  the  center  of  the  rows,  the  hoe  should  be  used  to  cut  out  grass  and 
weeds  near  the  hills.  In  the  cultivation  of  the  crop,  if  the  tendrils 
are  broken  the  vines  are  blown  about  by  the  wind  and  the  develop- 
ment of  the  plant  is  retarded. 

The  most  effective  fertilizer  is  stable  or  barnyard  manure  or  cotton- 
seed manure  compost,  used  at  the  acreage  rate  of  from  5  to  about  10 
tons,  according  to  condition  of  the  soil,  in  conjunction  with  500  or 
600  pounds  of  a  fertilizer  analyzing  something  like  10-3-4.  The 
ordinary  melon  fertilizer  runs  about  8-2-2  in  analysis.  There  is  a 
difference  of  opinion  among  growers  as  to  whether  manure  should  be 
applied  in  the  drill  or  concentrated  about  the  hill.  In  view  of  the 
fact  that  the  watermelon  feeds  over  a  considerable  space  and,  under 
the  prevailing  practice  of  spacing,  is  quite  able  to  reach  the  effects  of 
all  fertilizer  between  the  hills,  broadcasting  with  heavy  applications 
of  fertilizing  material  is  recommended,  for  the  reason  that  too  heavy 
concentration  in  the  hill  often  causes  "burning,"  especially  on  the 
deep  sandy  soils. 

The  Kolb  Gem,  the  Triumph  or  Blue,  and  the  Rattlesnake  are  the 
standard  shipping  varieties  of  melons.    The  melons  of  better  quality, 
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as  the  Thomas,  Pierson,  and  others,  are  grown  only  for  home  use  for 
the  reason  that  they  do  not  stand  shipment  well  on  account  of  their 
thin  rinds.  From  800  to  1,200  melons  are  shipped  in  a  car,  where 
they  are  piled  one  upon  another,  with  only  a  bedding  of  straw  on  the 
oar  floor. 

A  number  of  farmers  contract  with  local  buyers  or  agents  of  com- 
mission houses  at  about  $40  to  $50  f.  o.  b.  Extra  early  melons  some- 
times bring  from  $100  to  upward  of  $150  a  car.  The  crop  is  quite 
profitable  in  years  of  normal  yields,  but  an  overproduction  or  a 
sudden  ripening  of  a  large  part  of  a  crop  on  account  of  dry  weather 
occasionally  reduces  the  price  below  the  point  of  profitableness. 
Usually  this  is  a  profitable  crop  when  handled  through  reliable  mar- 
keters. The  practice  of  shipping  melons  to  a  distant  commission 
merchant  and  awaiting  returns  has  become  unpopular,  and  they  are 
now  largely  sold  for  cash  f.  o.  b.  to  traveling  representatives  of 
coniniission  houses. 

On  account  of  the  watermelon  wilt,  which  affects  a  succeeding  crop 
of  melons,  the  same  field  should  not  be  planted  to  this  crop  more  than 
once  in  from  five  to  eight  years,  but  most  other  crops  can  be  grown 
directly  after  melons.  Fields  receiving  the  drainage  water  from  a 
watermelon  patch  may  thus  become  affected,  and  even  stock  may 
carry  the  disease  through  the  medium  of  dust  from  one  field  to 
another.  All  vines  should  be  removed  or  burned  as  soon  as  possible 
after  melons  are  gathered  and  hogs  turned  in  to  clean  up  the  refuse 
crop  where  there  is  danger  of  spreading  the  disease. 

Cantaloupes  and  cucumbers  have  been  successfully  grown  on  the 
shallow  Norfolk  soils.  These  crops  offer  excellent  opportunities  to 
the  special-crop  farmer,  owing  to  the  abundance  of  land  well  adapted 
to  them. 

There  are  good  opportunities  for  building  up  a  profitable  industry 
in  the  growing  of  early  sweet  potatoes  for  shipment.  While  a  large 
crop  of  sweet  potatoes  is  grown  annually  for  home  use,  but  little 
attention  has  been  given  to  their  production  for  outside  markets.  In 
view  of  the  fact  that  potatoes  can  be  put  on  the  market  as  early  as 
the  middle  of  June,  which  is  considerably  earlier  than  can  be  done  by 
those  more  northerly  sections  that  have  become  famous  for  their 
sweet  potatoes,  there  is  no  reason,  unless  it  be  exorbitant  freight  rates, 
why  this  industry  should  not  prove  a  paying  one.  There  is  a  large 
acreage  of  land  well  adapted  to  this  crop.  The  deeper  phases  of  the 
Norfolk  sandy  loam  and  fine  sandy  loam  and  the  Tifton  sandy  loam 
are  the  best  suited  to  the  crop.  A  great  number  of  varieties  do  well, 
but  those  locally  known  as  "  Spanish  yams,"  "  parrot  yams,"  "  yellow 
yams,"  and  "  red  yams  "  seem  to  give  most  satisfaction  and  are  of 
such  quality  as  unquestionably  would  meet  the  requirements  of  any 
market. 
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P^or  an  early  crop  the  plants  should  be  set  in  the  field  about  the 
middle  of  March,  on  ridges  from  8  to  10  inches  high,  and  watered 
if  the  soil  is  not  well  supplied  with  moisture.  An  acreage  application 
of  from  500  to  1,000  pounds  of  an  8-2-10  fertilizer  distributed  in  the 
drill  and  thoroughly  mixed  with  the  soil  and  listed  on  about  three 
weeks  before  planting  has  proved  very  satisfactory  on  the  Orange- 
burg and  Norfolk  fine  sandy  loams  and  sandy  loams.  Coarse  barn- 
yard manure,  grain  stubble,  or  some  form  of  vegetable  matter  which 
when  plowed  under  slightly  opens  up  the  soil  so  as  to  effect  good 
aeration  is  advisable.  The  popular  belief  that  new  ground  is  best 
for  sweet  potatoes  is  accounted  for  in  that  the  good  results  are  largely 
due  to  the  abundance  of  vegetable  matter  it  contains.  Well-rotted 
stable  manure  rich  in  nitrogen  should  be  used  sparingly,  as  such 
applications  are  apt  to  injure  the  crop,  even  to  the  extent  of  causing 
the  potatoes  to  crack.  Cultivation  should  be  shallow,  so  as  never 
to  cut  deeply  into  the  bed,  harrows  and  scrapers  being  good  imple- 
ments for  this  purpose.  Cuttings  from  the  early  planted  potatoes 
are  used  sometimes  from  the  vines  for  a  late  crop,  but  slips  from  the 
bedded  potatoes  are  used  for  the  early  crop.® 

The  Irish  potato  is  another  crop  that  can  be  grown  for  market. 
From  100  to  200  bushels  can  be  grown  upon  an  acre  of  the  Orange- 
burg and  Norfolk  soils  having  a  depth  of  at  least  8  inches  and  not 
much  more  than  20  inches  to  the  clay  subsoil.  Barnyard  manure 
or  cotton-seed  meal  used  liberally  in  conjunction  with  300  to  500 
pounds  an  acre  of  a  phosphate-potash  mixture  analyzing  about  8-6 
gives  good  results.  A  crop  of  rye  turned  under  green  is  quite  bene- 
ficial to  the  crop  on  the  deep  sandy  soils.  Very  early  spring  po- 
tatoes can  be  grown  without  trouble,  but  the  fall  crop  sometimes 
suffers  from  drought.  Cabbage  does  especially  well  on  the  deeper 
phases  of  Norfolk  fine  sandy  loam,  on  which  type  they  have  been 
successfully  grown  for  early  shipment.  Heavy  applications  of  stable 
or  barnyard  manure  in  conjunction  with  about  1,000  pounds  of  a 
9-4-4  fertilizer  give  best  results. 

English  peas,  tomatoes,  radishes,  lettuce,  spinach,  turnips,  snap 
beans,  and  onions  can  be  grown  very  successfully,  especially  on  the 
well-drained  Norfolk  fine  sandy  loam  and  sandy  loam.  The  Tifton 
sandy  loam  and  the  "  pimply  "  areas  of  both  the  Norfolk  and  Orange- 
burg soils  produce  extra  early  vegetables. 

The  natural  conditions  in  Thomas  County  are  favorable  for  the 
development  of  a  great  trucking  industry,  but  owing  to  the  Icmg  dis- 
tances to  large  markets  and  the  resulting  high  freight  and  express 
rates  trucking  has  not  attained  any  considerable  degree  of  im- 
portance. 

^  For  further  discussion  of  the  sweet  potato  see  Farmers'  Bulletin  324. 
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FBUIT   AND    NTJTS. 


Peaches  do  only  fairly  well.  The  fruit  is  inclined  to  rot  and  drop 
off.  This  may  be  accounted  for,  at  least  in  part  by  the  lack  of  care 
given  the  trees.  There  are  many  orchards  of  Le  Conte,  Kieffer,  and 
Bartlett  pears,  and  notwithstanding  the  fact  that  blight  has  checked 
the  industry  tremendously,  some  fairly  good  crops  are  made  and  sold 
at  fair  profits.  Nothing  is  done  to  stop  the  spread  of  the  disease.  By 
pruning  the  affected  branches  and  burning  the  badly  diseased  trees 
many  orchards  could  be  saved,  at  least  for  a  much  longer  period  than 
where  carelessly  left  to  the  ravages  of  blight.  The  Kieffer  is  more 
resistant  than  other  varieties.  Plums,  including  Japanese  varieties, 
can  be  grown  successfully  on  most  of  the  well-drained  soils.  Black- 
berries and  dewberries  grow  in  abundance  and  are  rarely  injured  by 
disease  or  frost.  The  fig  is  preeminently  suited  to  the  soils  and 
climate  and  grows  profusely  with  little  or  no  care.  Strawberries 
can  be  grown  quite  successfully  on  the  heavier  phases  of  Norfolk  and 
Orangeburg  soils.  The  Scuppernong  grape  and  a  number  of  varieties 
suitable  for  marketing  or  wine  do  well,  particularly  on  the  well- 
drained  Norfolk  soUs.  There  are  several  vineyards  in  the  vicinity 
of  Meigs. 

Pecans  do  well,  especially  on  the  Norfolk  fine  sandy  loam  and  the 
upland,  well-drained  hammock  areas  of  both  the  Norfolk  and  Orange- 
burg soils.  There  is  a  pecan  nursery  near  Thomasville,  and  many 
trees  are  being  set  throughout  the  county.  Trees  that  have  come 
into  bearing  give  evidence  of  the  probable  success  of  the  industry. 
The  trees  begin  to  bear  at  the  age  of  7  years.  They  should  be  set 
about  50  feet  apart  each  way  and  cultivated  carefully.  Cowpeas  can 
be  grown  between  the  trees  to  good  advantage. 


SUGAB  CANE» 


The  growing  of  sugar  cane  for  sirup  is  one  of  the  most  profitable 
industries  of  the  county  and  its  production  is  being  increased  rapidly. 
Large  shipments  are  made  from  Ochlocknee,  Pavo,  and  other  points. 
On  account  of  the  wide  areas  of  soil  very  well  adapted  to  this  crop 
the  opportunities  for  development  of  the  industry  are  almost  un- 
limited«  With  the  best  of  care  and  attention  a  very  high-grade  sirup 
is  made.  The  deeper  phases  of  the  Norfolk  fine  sandy  loam  and 
sandy  loam  are  the  best  for  the  crops.  The  sands  and  fine  sands  of 
both  the  Norfolk  and  Orangeburg  series  and  the  deep  phases  of  the 
sandy  loam  and  fine  sandy  loam  of  the  Norfolk  series  produce  a  good 
grade  of  sirup,  but  require  heavy  applications  of  fertilizers,  besides 
being  so  susceptible  to  drought  as  frequently  to  cause  short  crops. 
The  Tifton  sandy  loam  and  the  shallow  phase  of  the  Norfolk  fine 
sandy  loam  and  sandy  loam  and  the  Orangeburg  sandy  loam  and 
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fine  sandy  loam  make  heavy  yields  of  sirup,  but  the  quality  is  de- 
cidedly inferior,  particularly  in  color,  to  that  produced  on  the  other 
soils  named.  It  is  believed  that  Portsmouth  soils  having  a  heavy 
subsoil  within  10  to  15  inches  of  the  surface  would  make  a  fair  grade 
of  sirup  if  thoroughly  drained  and  well  fertilized. 

The  cane  is  planted  on  ridges  3  to  5  feet  apart  and  is  cultivated 
in  very  much  the  same  manner  as  com,  the  essential  difference  being 
that  with  com  the  object  is  to  throw  considerable  dirt  toward  the 
stalks,  whereas  with  cane  the  object  is  to  keep  the  soil  away  from 
the  stalks  at  first,  or  until  a  good  stand  of  suckers  is  secured.  Usually 
all  fertilizers  are  applied  in  the  drill  and  the  whole  cane  stalks  or  18- 
inch  sections  are  laid  in  the  drill,  either  in  contact  with  the  fertilizer 
or  after  it  has  been  mixed  with  the  soil,  and  then  covered  to  a  depth 
of  2  or  3  inches.  Planting  begins  as  early  in  the  spring  as  the  con- 
dition of  the  ground  permits. 

Any  surface  crusting  offering  resistance  to  the  sprouting  cane  should 
be  destroyed  by  a  spike-toothed  harrow.  Cultivation  begins  early 
and  is  carried  on  for  a  much  longer  time  than  in  the  case  of  cot- 
ton or  corn.  After  a  good  stand  is  secured,  which  is  generally  about 
the  middle  of  June,  soil  is  thrown  about  the  stalks  with  sweeps  so 
as  to  stop  suckering  or  "stooling."  After  this,  interridge  cultiva- 
tion is  continued  and  the  crop  finally  laid  by  from  the  first  to  the 
middle  of  July  with  four  or  five  sweep  furrows,  which  leaves  the 
stalks  upon  a  ridge.  Sirup  making  generally  begins  about  the  last 
of  October  and  continues  until  after  Christmas.  The  leaves  are 
stripped  from  the  stalks  before  cutting  and  left  in  the  field.  Cane 
should  be  cut  as  soon  after  frost  touches  it  as  possible.  The  crop  is 
always  fertilized.  Cotton  seed,  barnyard  manure,  compost,  various 
grades  of  commercial  fertilizers,  and  mixtures  of  kainit,  phosphoric 
acid,  and  cotton-seed  meal  are  used  as  manures.  About  a  ton  of  com- 
mercial fertilizer  per  acre  used  in  conjunction  with  25  to  50  bushels 
of  cotton  seed  and  about  5  tons  of  well-rotted  barnyard  manure  is 
considered  a  good  application,  although  the  average  application  is 
very  much  lighter  than  this.  The  lighter  the  soil  the  greater  the 
requirement  of  fertilizer.  Most  of  the  farmers  apply  all  of  the 
fertilizers  before  seeding.  Some,  however,  apply  all  the  cotton  seed, 
barnyard  refuse,  and  compost  used  and  one-half  of  the  fertilizer  in 
the  drill  at  the  time  of  seeding,  the  balance  of  the  fertilizer  being 
applied  near  the  stalks  about  the  first  of  June.  The  latter  method 
seems  to  be  the  better  one. 

Experiments  conducted  with  cane  on  the  Norfolk  fine  sandy  loam 
near  Cairo  indicate  that  for  the  medium  phase  of  this  type,  and  also 
for  the  deeper  Norfolk  sandy  loam,  an  acreage  application  of  1,200 
pounds  of  a  10-3-5  fertilizer  applied  before  seeding  and  followed 
:with  two  applications  of  100  pounds  each  of  sodium  nitrate  along- 
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^de  the  plants  in  June  is  a  most  effective  method  of  fertilizing.  For 
best  results  with  the  deep  sandy  soils  the  acreage  application  should 
be  increased  to  from  1,500  to  2,000  poimds.* 

Heavy  applications  of  stable  manure  or  well-rotted  barnyard 
manure  sometimes  gives  the  sirup  a  dark  color  and  an  unpleasant 
salty  taste.  Sirup  made  on  "cowpen  land"  is  always  of  a  poor 
quality.  However,  barnyard  manure  and  compost  are,  when  used  in 
moderate  amounts,  very  beneficial.  Nitrogen  should  be  more  largely 
supplied  by  preceding  cane  with  cowpeas  or  velvet  beans,  which  crop 
leaves  the  soil  in  a  most  excellent  mechanical  condition.  The  sweet 
potato  also  is  a  good  crop  to  precede  cane.  Corn  and  watermelons 
do  better  after  cane  than  does  cotton.  Cane  land  should  be  plowed 
in  the  fall,  turning  the  soil,  in  the  case  of  the  type  having  a  shallow 
to  medium  surface  soil,  to  a  depth  of  9  inches. 

Stubble  cane  when  burned  over  in  the  spring,  "barred  off,"  and 
harrowed  across  with  a  disk  to  loosen  up  the  turf  makes  with  the 
same  fertilization  and  cultivation  about  the  same  yields  as  seeded 
cane.  However,  a  great  deal  more  sirup  is  made  from  the  first  crop 
than  from  the  second  one.  The  seed  cane  is  placed  in  windrows  and 
lightly  covered  with  earth  during  the  winter  months.  Cold,  wet 
weather  frequently  damages  the  stalks,  and  it  would  seem  that  some 
better  method  could  be  devised  for  saving  the  seed  crop. 

The  acreage  yields  of  sirup  run  from  200  to  about  600  gallons, 
according  to  soil,  quantity  of  fertilizer  used,  and  care  in  cultivation. 
An  average  of  400  gallons  can  be  reasonably  counted  on,  with  fair 
treatment.  Most  of  the  crop  in  Thomas  County  is  manufactured 
in  open  kettles  by  the  farmer  and  sold  in  33-gallon  barrels. 

TOBACCO. 

As  yet  the  cultivation  of  Sumatra  wrapper  tobacco  has  been  tried 
in  only  one  instance  in  Thomas  County,  but  inasmuch  as  some  of  the 
soil  types  here  are  the  same  as  those  previously  surveyed  in  neigh- 
boring Florida  territory  upon  which  the  Sumatra  wrapper  tobacco 
industry  is  well  developed,  it  is  believed  that  it  is  only  a  matter  of 
time  before  the  industry  will  spread  all  over  the  section  of  the 
county  where  these  soils  are  found.  The  discussion  of  the  subject  is 
intended  for  the  guidance  of  those  who  may  be  contemplating  the 
growing  of  this  tobacco  upon  the  Thomas  County  soils. 

The  medium  deep  phase  of  the  Norfolk  fine  sandy  loam  is  the  grade 
of  soil  best  suited  to  the  production  of  the  Sumatra  type  of  wrapper 

« It  Is  fairly  safe  to  conclude  that  there  Is  little  If  any  waste  from  an  exces- 
sive application  of  potash  and  phosphate  on  plant  canes,  as  the  succeeding 
vtubble  crop  will  get  the  benefit;  bat  an  excessive  application  of  ammonia  will 
be  loet,  as  It  has  practically  all  disappeared  by  the  following  year.  Bui.  No.  03, 
Bureau  of  Chemistry,  U.  S.  Dept  of  Agr.,  p.  30. 
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tobacco.  There  are  other  grades  of  soil  that  will  produce  a  leaf  of 
good  quality,  such  as  the  deep  phase  of  the  Norfolk  fine  sandy  loam 
and  the  Norfolk  fine  sand,  but  such  deep  soils  would  require  irriga- 
tion for  best  results.  The  Orangeburg  fine  sand  is  fairly  well  suited 
to  the  wrapper  and  even  the  fine  sandy  loam  of  this  series  produces 
a  medium  grade,  though  it  is  much  better  suited  to  the  Cuban  filler 
type  of  tobacco.  The  color  and  texture  of  the  leaf  as  produced  on 
the  light-colored,  medium  deep  Norfolk  fine  sandy  loam  in  the  neigh- 
boring Georgia  and  Florida  tobacco  territories  comes  nearest  to  meet- 
ing the  demands  of  the  tobacco  trade,  which  requires  a  leaf  of  fine 
texture,  small  veins,  even  color,  and  a  good  finish. 

The  cultivation  of  tobacco  should  not  be  rushed  into,  but  should  be 
tried  at  first  cautiously  and  only  in  a  small  way  until  the  trade  recog- 
nizes that  a  first-rate  article  can  be  grown.  Farmers  should  be  sure 
they  have  the  proper  soil  for  the  production  of  a  high-grade  wrapper 
and  should  thoroughly  understand  every  step  of  growing  and  curing 
the  crop.    In  this  connection  Wilder  says: 

For  the  average  farmer  there  are  several  difficulties  to  contend  with  in  grow- 
ing this  grade  of  leaf.  The  cost  of  erecting  the  shades  and  curing  sheds  is 
heavy,  great  care  must  be  exercised  in  handling  and  curing  the  crop,  smaU 
individual  lots  can  not  be  assorted  into  the  proper  grades,  and  large  areas 
require  more  capital  than  most  farmers  have.  These  conditions  are  sufficient 
to  deter  the  average  farmer  from  engaging  in  the  business,  but  for  the  smaU 
grower  the  uncertainty  of  disposing  of  his  crop  for  a  satisfactory  price,  because 
he  must  take  whatever  is  offered  to  him  by  controlling  buyers,  is  even  more 
serious.  If  the  market  were  open  to  small  growers,  or  if  they  could  combine 
their  crops  in  assorting  and  in  sale,  they  might  then,  with  large  lots  of  a  more 
uniform  product,  be  able  to  dispose  of  their  crop  to  better  advantage.  Of  the 
success  of  the  larger  growers  who  are  sure  of  a  satisfactory  market,  there  can 
be  little  question,  and  the  industry  offers  excellent  opportunities  for  ext^ision 
on  a  large  scale.® 

The  erection  of  slat  shade,  the  kind  most  generally  used,  ranges 
from  about  $200  to  $250  an  acre.  The  posts  for  carrying  the  slat  sup- 
porters are  usually  set  12  by  20  feet  apart  and  stand  9  feet  in  the  clear. 
The  intervals  between  the  slats  should  be  so  arranged  that  one-third 
to  one-half  of  the  ground  will  be  shaded,  and  in  order  to  insure  an 
even  distribution  of  shade  on  the  plants  the  slats  should  be  laid  with 
their  longest  axis  north  and  south.  If  well  constructed,  shade  should 
last  five  years.  A  barn  with  a  capacity  for  curing  2  acres  of  tobacco 
will  cost  about  $250.^^ 

Tobacco  seed  should  be  sown  from  February  15  to  March  15,  on  a 
moist,  sandy  soil,  or  in  a  box  bed  kept  damp  by  watering  and  shaded 
with  cloth  if  practicable.  The  tobacco  field  should  be  broken  flat  in 
the  fall  to  a  depth  of  10  to  14  inches,  using  a  subsoiler  when  necessary 

«  Soil  Survey  of  Leon  County,  Florida,  pp.  29-30. 

^  For  plans  and  specifications  of  tobacco  bams,  see  Report  No,  62,  U.  S.  Dept 
of  Agr.,  pp.  25-29. 
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SO  as  not  to  turn  up  too  much  of  the  lower  soil.  About  the  first  of 
March  20  tons  (20  2-horse  loads)  of  stable  manure  to  the  acre  should  be 
spread  broadcast  and  plowed  under  to  a  depth  of  6  inches,  the  furrows 
to  be  thrown  at  right  angles  to  the  first  turning.  Following  this 
broadcast  400  pounds  of  slaked  lime  and  harrow  in  thoroughly  with 
a  disk.  About  two  weeks  before  transplanting  a  mixture  consisting 
of  1  ton  cotton-seed  meal,  400  pounds  steamed  bonemeal,  and  300 
pounds  carbonate  of  potash  or  400  pounds  sulphate  of  potash  should 
be  drilled  in  or  applied  broadcast  and  harrowed  in.  If  the  mixture  is 
used  in  the  drill,  it  should  be  thoroughly  mixed  with  the  soil  with  a 
shovel  plow,  listed  on,  and  the  bed  broken  open  with  a  shovel  plow, 
and  listed  back  just  before  transplanting.  Rows  should  be  laid  off  4 
feet  apart  and  the  plants  set  from  10  to  14  inches  apart  in  the  row 
and  watered.  As  it  is  desired  to  get  a  uniform  growth  and  good 
stand  the  field  should  be  gone  over  several  times  soon  after 
transplanting  to  reset  unhealthy  or  dead  plants.  The  proper  time 
for  transplanting  is  between  April  15  and  May  20,  although 
good  crops  have  been  made  in  adjoining  territory  when  set  late 
in  June.  Cultivation  should  begin  five  or  six  days  after  set- 
ting, and  it  should  be  at  first  deep  and  close  to  the  plants  with 
a  straight  plow,  like  a  scooter.  Subsequent  cultivation  should 
be  shallow  near  the  row  and  a  little  deeper  in  the  center  and  should 
be  done  once  a  week  or  as  often  as  necessary  to  keep  the  soil  well 
mulched  and  as  long  as  no  injury  is  done  the  plants.  Cultivation  is 
sometimes  carried  on  after  harvesting  begins.  It  is  a  common  prac- 
tice to  plow  one  middle  in  the  early  part  of  the  week  and  the  alternate 
middle  in  the  later  part.  It  is  especially  necessary  to  plow  as  soon  as 
possible  after  rains  to  destroy  soil  crusting,  and  any  crust  formed  be- 
tween the  plants  should  be -carefully  broken  with  hoes.  After  the 
first  hoeing  a  little  dirt  should  be  drawn  around  the  stalks. 

Various  mixtures  of  Paris  green  are  used  to  kill  the  bud  worm  and 
horn  worm ;  these  are  also  picked  off  by  hand.  The  plant  should  be 
topped  before  the  buds  bloom.  Following  this  topping  suckers  appear 
at  tlie  joint  of  each  leaf  and  stalk,  and  these  should  be  removed  so  as 
to  direct  the  entire  energy  of  the  plant  toward  the  development  of  the 
ripening  leaves.  On  the  stronger  soils  like  the  shallow  Norfolk  fine 
sandy  loam  and  the  Orangeburg  fine  sandy  loam  the  top  suckers  are 
allowed  to  bloom  so  as  to  prevent  too  thick  leaf  development.  A  sec- 
ond crop,  or  sucker  crop,  is  seldom  gathered,  and  then  only  by  some 
of  the  larger  growers.  Priming,  as  a  rule,  begins  about  sixty  days 
after  transplanting.  The  leaves  are  picked  from  the  bottom  a  few 
at  a  time  as  they  ripen  and  immediately  carried  to  the  bam,  where 
they  are  strung  30  to  40  leaves  to  a  stick  and  hung  to  cure.  The  cur- 
ing takes  more  or  less  time,  according  to  seasonal  conditions,  but  the 
average  period  is  about  three  weeks.    In  dry  weather  the  bam  is 
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usually  kept  closed  for  two  or  three  days,  or  until  the  tips  of  the 
leaves  begin  to  turn  yellow,  then  opened.  The  air  should  be  changed 
in  this  way  so  as  to  keep  the  leaf  in  a  pliable  condition — ^neither  too 
wet  nor  too  dry.  In  case  of  damp  weather  fires  are  sometimes  neces- 
sary to  drive  off  excess  moisture  and  prevent  pole-sweat  and  stem- 
rot.  When  the  midrib  is  dry  the  tobacco  is  cured  so  far  as  the  farmer 
takes  it.  It  should  now  be  in  "  good  case ; "  that  is,  in  a  moderately 
pliable  condition,  ready  for  the  warehouse,  where  it  is  graded  and 
subjected  to  the  further  process  of  bulk  fermentation.  Sun-grown 
Sumatra  wrapper  is  fertilized  and  grown  in  about  the  same  way  as 
the  shade-grown.  The  ordinary  yields  of  the  shade-grown  product 
run  from  about  700  to  1,300  pounds. 

Irrigation  is  coming  into  favor  rapidly,  and  is  commonly  practiced 
where  cheese-cloth  shade  is  used.  The  influence  of  soil  texture,  espe- 
cially upon  the  yield,  is  minimized  under  irrigation. 

The  Cuban  seed-leaf  cigar-filler  tobacco  does  well  on  the  Orange- 
burg fine  sandy  loam.  This  type  is  grown  very  much  in  the  same 
manner  as  the  Sumatra.  A  good  fertilizer  consists  of  an  acreage  ap- 
plication of  1,200  pounds  of  cotton-seed  meal  and  300  pounds  of  sul- 
phate of  potash.  In  growing  this  tobacco  it  should  be  rotated  with 
other  crops  so  as  to  include  a  green  manuring  crop. 

SOILS. 

The  soils  of  Thomas  County  are  predominantly  sandy,  there  being 
a  textural  range  in  the  surface  material  from  light  sand  to  mod- 
erately heavy  fine  sandy  loam.  A  large  proportion  of  the  upland 
soils,  though  sandy  in  the  surface  portion,  pass  at  a  depth  of  from 
a  few  inches  to  something  like  3  feet  into  either  a  bright-yellow  or 
bright-red  sandy  clay,  which  in  turn  passes  at  a  depth  of  from  3  to  4 
or  5  feet  into  a  compact  sandy  clay  highly  mottled  with  pinkish-red, 
drab,  and  yellow  colors.  The  only  clay  exposures  represent  those 
areas  from  which  the  surface  mantle  of  sandy  material  has  been 
removed  through  erosional  processes,  as  in  case  of  the  "  gall  spots  ^ 
sometimes  seen  on  slopes  where  the  surface  flow-off  has  been  most 
rapid.  The  limit  of  coarseness  in  the  original  sandy  material,  which 
was  laid  down  as  marine  sediments,  is  represented  closely  by  medium 
sand,  there  being  a  marked  absence  of  coarse  quartz  sand  and  gravel. 
The  iron  sandstone  and  claystone  pebbles  so  abundant  in  the  northern 
part  of  the  area  evidently  have  been  formed  in  the  soils  during  the 
processes  of  weathering  that  have  taken  place  since  the  recession  of 
marine  water.  These  pebbles  do  not  show  a  concentric  structure,  but 
simply  represent  sandy  or  clayey  material  which  has  been  cemented 
solidly  by  iron  oxides  and  hydrates.  Occasionally  the  cemented 
material  occurs  in  the  shape  of  hardpanlike  layers,  but  by  far  the 
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greater  part  is  found  in  more  or  less  rounded  fragments,  varying 
from  the  size  of  small  peas  up  to  about  1  inch  in  diameter. 

The  materials  giving  rise  to  the  several  soil  series  of  the  area  were 
originally  laid  down  as  off-shore  deposits  in  the  sea  that  formerly 
covered  the  entire  region.  These  deposits  were  more  or  less  assorted 
at  the  time  of  their  deposition,  the  coarser  sands  being  laid  down  near 
shore,  while  the  finer  sands,  silt,  and  clay  were  carried  in  suspension 
and  laid  down  in  deeper  water.  Since  the  region  was  elevated  and 
made  dry  land  these  depositions  have  been  further  modified  by  the 
processes  of  weathering,  erosion,  and  other  modifying  agencies,  and 
this  has  given  rise  to  the  various  soil  types  and  to  the  differences  in 
the  depth  to  clay.  From  small  local  areas  on  slopes  the  surface  mate- 
rial has  been  carried  off  bodily,  leaving  the  heavier  clay  of  the  sub- 
soil exposed ;  or  the  finer  particles  have  been  washed  out  and  trans- 
ported to  lower  levels,  leaving  superficial  layers  of  light  material. 
In  the  flat  uplands  rain  water,  by  carrying  off  considerable  quantities 
of  the  fine  soil  particles,  has  also  played  an  important  part  in  the  for- 
mation of  these  flat  sandy  soils,  and  this  accounts  in  part  for  the 
deeper  surface  soils.  However,  there  probably  were  differences  in 
the  depth  of  the  sandy  mantle  at  the  time  of  emergence,  as  in  many 
cases  the  soils  apparently  have  not  been  altered  to  any  considerable 
degree  as  regards  texture  and  profile  arrangement  since  that  time. 
Some  of  the  sandy  ridges  unquestionably  represent  original  deep  sand 
beds  or  beach  lines. 

Solution  and  chemical  changes,  particularly  oxidation  processes, 
have  been  active  agents  in  weathering,  especially  in  the  matter  of 
color  changes.  There  has  been  a  tendency  for  the  better  drained  and 
better  aerated  subsoU  material  to  assume  red  colors  through  oxidation 
of  the  iron  compounds.  The  high  oxidation  of  the  iron  compounds 
giving  rise  to  the  red  color  of  the  Orangeburg  subsoils  doubtless 
has  resulted  in  part  at  least  from  the  better  drainage  and  aeration 
of  the  Orangeburg  series.  Both  the  Orangeburg  and  Norfolk  soils 
may  carry  iron  sandstone  and  claystone  pebbles  of  exactly  the  same 
character,  and  which,  in  both  series,  probably  have  been  formed  in 
situ  and  under  similar  conditions.  Frequently  the  Norfolk  soils 
grade  from  flat  upland  locations  almost  imperceptibly  into  the 
Orangeburg  soils,  occupying  slopes  where  drainage  has  been  good. 
Such  gradations  do  not  suggest  marked  differences  in  the  manner  and 
time  of  the  deposition  of  the  soil  material  here.  However,  the  fact 
that  the  soils  of  the  Orangeburg  series  occupy  quite  extensive  areas 
in  the  southern  part  of  the  county  with  but  little  associated  Norfolk 
soils,  the  converse  being  true  in  the  northern  part  of  the  county,  would 
indicate  that  there  were  differences  in  the  time  of  deposition  as  well 
as  in  time  of  emergence.  The  drainage  of  these  Orangeburg  soils  in 
the  southern  part  of  the  county  is  much  better  than  that  of  the  Nor- 
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folk  soils  farther  north,  owing  to  the  greater  unevenness  in  the  sur- 
face configuration  and  to  the  more  mature  drainage  systems.  The 
Orangeburg  soils  belong  largely  to  the  Lafayette  of  the  Pliocene, 

The  Norfolk  series  is  derived  directly  from  the  old  Gulf  floor,  or 
what  is  usually  referred  to  as  the  Coastal  Plain  deposits.  The  geo- 
logical formation  giving  rise  to  the  Norfolk  of  this  region  is  described 
as  the  Columbia  of  the  Pleistocene.  The  series  in  characterized  by 
its  rather  even  surface,  which  in  places  has  only  fair  drainage.  The 
surface  soils  are  grayish  in  color  and  vary  in  depth  from  a  few  inches 
to  2  feet  or  more.  .  The  subsoils  are  uniformly  yellowish. 

The  Portsmouth  series  is  derived  largely  from  the  same  materials 
as  give  rise  to  the  Norfolk  soils  and  owes  its  characteristics  largely 
to  the  poor  drainage  conditions,  which  have  favored  the  accumulation 
of  dark-colored  organic  material  and  inhibited  oxidation  of  the  sub- 
soil material. 

The  Susquehanna  fine  sandy  loam  probably  represents  more  closely 
the  character  of  the  deep  underlying  materials  of  the  area  than  do 
any  of  the  other  types,  and  probably  belongs  to  a  transition  stage 
between  the  underlying  limestones  of  the  Eocene  and  the  later  forma- 
tions which  give  rise  to  the  Orangeburg  and  Norfolk- soils. 

The  Chastain  fine  sandy  loam  is  an  alluvium  type,  confined  to  the 
broad  stream  bottoms.  The  lower  plastic  clay  subsoil  probably  repre- 
sents in  part  undisturbed  sedimentary  material. 

The  Meadow  land  along  streams  is  quite  variable,  but  is  largely 
composed  of  sand  and  fine  material  washed  down  from  the  adjacent 
uplands.  The  upland  areas  of  Meadow  as  found  in  depressions  sim- 
ply represent  those  poorly  drained  situations  into  which  more  or  less 
fine  material  has  b^n  washed. 

There  are  in  the  southern  part  of  the  coimty  a  few  outcrops  of 
limestone  belonging  to  the  Vicksburg-Jackson  formation  of  the 
Eocene.  A  large  part  of  the  county  is  underlain  by  this  limestone, 
but  exposures  are  seen  in  but  few  places  outside  of  stream  slopes  and 
"lime  sinks."  Sink  holes  represent  depressions  and  openings  into 
underground  drainageways  caused  by  the  uneven  dissolution  of  the 
underlying  limestone  formation.  In  a  few  unimportant  spots  the 
limestone  has  affected  the  character  of  the  soil,  giving  rise  in  its 
decomposition  to  a  greenish-yellow  very  plastic  clay  carrying  con- 
siderable quantities  of  fragments  of  more  resistant  limestone  or  lime 
concretions. 

Drainage  conditions,  texture,  and  soil  depth  are  all  factors  that 
strongly  influence  soil  productivity  directly,  while  the  organic-matter 
content  and  the  condition  of  organic  matter  in  soils  largely  deter- 
mines structural  conditions,  and  thus  indirectly  affect  the  produc- 
tivity of  soils  very  materially.  Those  soils  that  have  good  supplies 
of  organic  matter  in  favorable  condition  are  less  inclined  to  bal^  or 
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crust,  are  easier  to  cultivate,  and  are  very  much  more  productive  than 
the  apparently  lifeless,  crusty,  droughty  soils  low  in  organic  matfer. 
According  to  the  relative  percentage  of  gravel  and  of  the  medium 
fine  and  very  fine  grades  of  sand,  clay,  and  silt,  as  determined  by 
mechanical  analysis,  the  soils  have  been  classified  into  sands,  fine 
sands,  fine  sandy  loams,  sandy  loams,  and  gravelly  sandy  loams.  The 
types  have  been  grouped  into  series — that  is,  those  soils  having  similar 
diaracteristics  of  structure,  drainage,  color,  topography,  etc.,  have 
been  grouped  under  a  series  name.  The  Orangeburg  soils  are  char- 
acterized by  their  bright^red  friable  subsoil;  the  Norfolk  by  their 
bright-yellow  friable  subsoil;  the  Portsmouth  by  the  poor  drainage 
conditions,  high  content  of  dark-colored  organic  material,  and  drab 
or  gray  clammy  subsoils;  and  the  Susquehanna  by  the  mottled,  ex- 
tremely plastic  clay  subsoil.  The  following  classification  shows  the 
soils  of  the  county  grouped  according  to  mode  of  origin  and  processes 
of  weathering  resulting  in  the  important  differentiations  of  the 
original  marine  sediments : 

Description.  Soil. 


Grayish  soils  with  red  subsoUs  derived  from 
old  (Lafayette)  sediments  under  best  drain- 
age conditions. 

Grayish  soils  with  yellow  subsoils  derived  from 
later  (Colnmbia)  sediments  under  moderately 
good  drainage  conditions. 


Orangeburg  sandy  loam. 
Orangeburg  fine  sandy  loam. 
Orangeburg  fine  sand. 
'  Norfollc  sand. 
Norfolk  fine  sand. 
Norfolk  sandy  loam. 
Norfolk  fine  sandy  loam. 
.Tlfton  sandy  loam. 


Portsmouth  sandy  loam. 
Portsmouth  fine  sandy  loam. 
Portsmouth  fine  sand. 


Susquehanna  fine  sandy  loam. 


Dark-colored  soils  with  light-colored  subsoils  ' 
formed  from  Lafayette  and  Columbia  mate- 
rials under  poor  drainage  or  semiswampy  con- 
ditions and  intermittent  wet  and  dry  stages. 

Grajrish  soils  with  mottled  plastic  subsoils  de- 
rived from  the  exposures  of  the  underlying 
old^r  sedimentary  material  representing  the 
deep  substratum. 

AUuvium.  Chastain  fine  sandy  loam. 

Unclassified  alluvium  and  poorly  drained  up-    ] ,,_ , 
,      -   .  ,  *-       ^  «-     I  Meadow, 

land  depressions  j 

UaelaBBifled  aUuvium,  extremely  poorly  drained.     Swamp. 

The  local  names  of  soils  have  been  brought  out  in  their  proper 
relationship  to  the  several  types  under  the  type  descriptions.  These 
local  names  in  some  instances  do  not  correspond  texturally  with  the 
class  names  as  governed  by  analytic  determinations  of  the  percentages 
of  the  various  sizes  of  soil  particles.  For  instance,  a  sandy  loam  with 
the  clay  near  the  surface  occasionally  will  be  called  "  clay  land."  It 
is  generally  the  custom  in  sections  of  predominantly  light  soils  to 
speak  of  those  soils  as  clays  or  loams  which  in  a  region  of  predomi- 
nantly heavy  soils  would  be  called  "sandy  loams"  or  "clay  loams." 
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Where  soil  boundaries  have  not  been  drawn  with  absolute  ac- 
curacy, owing  to  the  impracticability  of  determining  the  exact  limits 
in  some  cases,  and  where  small  bodies  of  soil  do  not  conform  closely 
with  the  type  in  which  they  have  been  mapped,  but  have  been  in- 
cluded on  account  of  the  impossibility  of  showing  such  small  areas 
on  a  map  of  the  scale  used  (1  inch  to  the  mile),  careful  consideration 
of  the  type  description  will  eliminate  the  possibility  of  confusion  on 
the  part  of  one  using  the  soil  map.  In  some  instances  where  a  small 
area  embraces  considerable  diversity  in  soils  it  was  necessary  to  repre- 
sent the  general  average  of  the  area  on  the  map,  but  with  the  soil 
descriptions  carefully  in  mind  little  trouble  will  be  had  with  such 
nonconforming  areas. 

The  following  table  gives  the  names  and  areas  of  tiie  several  soil 
types  shown  on  the  accompanying  map : 

Areas  of  different  aoUa. 


Soils. 

Acres. 

Per  cent. 

Soils. 

Acres, 

Percent 

Norfolk  fine  sandy  loam 

Orangebaig  fine  sandy  loam  . 
Norfolk  sandv  loam 

110,016 
58,760 
49,216 
29,120 
28,032 
20,928 
13.888 
1?,928 
9,600 

81.8 
16.5 
14.2 
8.4 
8.2 
6.1 
4.0 
8.7 
2.8 

Norfolk  sand 

6,604 
8,968 
8.328 
8,264 
1,844 
882 

1,6 

Portsmouth  fine  sand 

Swamp 

1.2 
1,0 

Meadow 

Norfolk  fine  sand 

.9 

Orangeburg  fine  sand 

Chastain  fine  sandy  loam  .... 

Orangeburg  sandy  loam 

Susquehanna  fine  sandy  loam 

Total 

.4 

.2 

846,728 

Portsmouth  sandy  loam 

Tifton  sandy  loam 

TIFTON  SANDY  LOAM. 


The  surface  soil  of  the  Tifton  sandy  loam  is  a  yellowish-gray 
to  dark-gray  moderately  heavy  sandy  loam,  from  5  to  15  inches 
deep,  averaging  about  10  inches.  The  subsoil  is  a  bright-yellow 
moderately  friable  sandy  clay  to  a  depth  of  about  28  inches,  below 
which  it  frequently  passes  into  a  compact  though  friable  yellow  clay 
mottled  slightly  with  reddish  colors,  and  slightly  heavier  than  the 
overlying  portion.  A  characteristic  feature  of  the  type  is  the  presence 
of  10  to  25  per  cent  of  small  iron  sandstone  and  claystone  pebbles 
disseminated  through  the  soil  mass.  These  pebbles  have  the  appear- 
ance of  concretions  and  consist  of  a  sandy  and  clayey  material  that 
apparently  has  been  cemented  through  the  precipitation  and  oxida- 
tion of  iron  salts  carried  into  the  soil  mass  in  solution.  Their  interior 
color  usually  is  dark  red,  but  occasionally  a  small  pebble  is  yellow 
throughout,  in  which  case  the  pebble  has  a  rather  rotten  or  soft 
structure,  indicating  that  the  iron  has  not  been  thoroughly  oxidized, 
or  has  assumed  the  form  of  hydrates  through  decomposition  pro- 
cesses. These  pebbles  are  most  abundant  in  the  surface  soil  on  the 
crest  of  ridges  and  in  the  higher  locations  where  erosion  has  removed 
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a  portion  of  the  finer  material,  and  for  the  same  reason  the  soil  depth 
is  shallowest  in  such  locations.  Usually  the  depth  of  soil  increases 
and  the  content  of  pebbles  diminishes  with  descent  to  lower  levels, 
until  the  type  passes  into  another  soil,  generally  the  Orangeburg  or 
Norfolk  sandy  loam. 

iWhile  the  presence  of  large  sand  grains  gives  the  soil  quite  a  sandy 
feel,  there  is  sufficient  interstitial  fine  material  to  make  the  texture 
quite  favorable  with  respect  to  the  maintenance  of  moisture.  The 
texture  and  structure  of  the  subsoil  also  are  such  as  favor  the  main- 
tenance of  supplies  of  moisture  favorable  to  crops.  Heavy  rains 
cause  the  soil  to  run  together  and  later  it  bakes  and  forms  at  the  sur- 
face a  crust,  which  is  easily  destroyed  by  shallow  cultivation.  Small 
hummocks  of  the  heavy  yellow  clay  subsoil  are  seen  here  and  there, 
marking  those  places  where  trees  have  been  blown  down  and  turned 
up  the  underlying  material  on  their  roots.  There  are  a  few  areas 
of  considerable  extent  which  approach  quite  closely  the  texture  of  a 
loam.     The  Tifton  sandy  loam  is  called  "  hard  pimply  land." 

The  timber  growth  consists  of  longleaf  pine.  Wire  grass  is  abun- 
dant everywhere  except  in  cultivated  fields.  In  its  surface  con- 
figuration the  type  is  generally  undulating  or  flat,  with  gentle  slopes 
toward  the  streams.  Occasional  sink  holes  and  "  black  gum  ponds  " 
are  seen.    The  surface  drainage  is  excellent. 

The  greater  part  of  this  type  of  soil  occurs  in  a  large  body  in  the 
northwestern  part  of  the  county  in  the  neighborhood  of  Meigs.  It 
is  interrupted  here  usually  by  the  Norfolk  sandy  loam  and  by  lower 
wet  land  along  the  streams.  There  are  several  small  isolated  areas 
in  the  northern  and  southeastern  parts  of  the  county.  Some  of  the 
lesser  areas  are  too  small  to  be  shown  on  the  map. 

The  Tifton  sandy  loam  is  the  best  cotton  soil  in  the  area,  pro- 
ducing with  fair  treatment  from  one-half  bale  to  1  bale  an  acre. 
Cotton  suffers  but  little  from  drought  or  rust.  Long-staple  cotton 
does  better  on  this  than  on  any  other  soil  of  the  area,  frequently 
yielding  as  much  as  the  short  staple.  It  is  grown  less  extensively, 
however,  on  account  of  the  greater  care  required  in  its  production. 
Yields  of  from  15  to  20  barrels  of  sirup  can  be  made,  but  the  quality 
is  not  generally  so  good  as  that  produced  on  the  lighter  Norfolk  soils, 
being  c<msiderably  darker  in  color.  Com  does  fairly  well,  but 
scxnetimes  suffers  from  drought. 

Good  yields  of  oats  and  excellent  crops  of  peanuts  are  made.  This 
is  not  a  typical  vegetable  soil,  but  cantaloupes,  watermelons,  cucum- 
bers, onions,  Irish  potatoes,  string  beans,  and  strawberries  find  it 
well  suited  to  their  requirements.  The  soil  is  a  little  heavy  in  some 
places  for  the  best  results  for  sweet  potatoes,  but  the  well-drained 
areas  make  good  yields.  Velvet  beans  and  cowpeas  make  heavy 
growths  and  improve  the  structure  and  general  condition  of  the  soil. 
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One  of  these  should  be  grown  in  rotation  with  other  crops  regularly. 
Cowpeas  sometimes  fail  to  fruit  in  abnormally  wet  years  and  such 
failures  have  discouraged  the  less  aggressive  farmers  in  the  cultiva- 
tion of  this  crop.  Rye,  oats,  and  vetch  could  be  produced  to  advan- 
tage as  spring  forage  crops. 

The  ordinary  grades  of  commercial  fertilizers,  together  with  con- 
siderable quantities .  of  cotton  seed,  are  used  for  cotton,  com,  and 
cane.  Some  farmers  apply  500  pounds  or  more  for  cotton,  expect- 
ing with  such  an  application  1  bale  to  the  acre,  but  the  usual  applica- 
tion ranges  from  300  to  500  pound&  Little  nitrogen  i^ould  be  bought 
in  the  commercial  form  for  cotton,  oats,  or  corn,  but  should  be  secured 
by  growing  leguminous  crops  and  by  carefully  saving  barnyard 
manure.  By  growing  a  crop  of  velvet  beans,  or  cowpeas  with  ocwm, 
then  a  crop  of  sugar  cane  or  fall-sown  oats  and  a  crop  of  cotton  the 
third  year  with  an  application  of  400  or  500  pounds  of  a  10-2-5  fer- 
tilizer, an  average  yield  of  1  bale  to  the  acre  should  be  made.  The 
yields  of  the  other  crops  grown  in  such  a  three-year  rotation  would 
all  average  much  higher  than  at  present  and  at  the  same  time  the 
expenses  for  fertilizer  would  be  moderate.  Cotton-seed  meal,  or  the 
rotted  seed,  are  decidedly  beneficial  to  sugar  cane,  but  less  of  this 
material  would  be  required  for  this  crop  grown  in  the  above  rotation, 
although  the  usual  application  of  potash  and  phosphoric  acid  would 
not  be  materially  changed. 

The  following  table  shows  the  average  results  of  mechanical  aaaly- 
ses  of  fine-earth  samples  of  the  soil  and  subsoil  of  this  tjrpe: 

Mechanical  analyses  of  Tifton  sandy  loam. 


No. 

Desciiption. 

Fine 
gravel. 

Coarse '  Medium 
sand.  1    sand. 

Pine 
sand. 

Very  fine 
sand. 

sut 

Clay. 

18670,18682,18584.... 

Soil 

Perct. 
4.6 
2.6 
1.2 

PercL 
14.2 
10.0 
6.9 

PercL 
9.0 
8.7 
9.8 

Perct. 
86.1 
27.8 
22.4 

PercL 
16.6 
12.7 
8.8 

Perd, 
8.6 
10.2 
10.6 

P^cL 
U.9 

18671, 18683, 18585 

Subsoil 

38.S 

18672 

Lower  sabsoil .. 

41.0 

NOBFOLK  SAND. 


The  soil  of  the  Norfolk  sand  to  an  average  depth  of  about  6  indies 
is  usually  a  dark-gray  sand  or  a  gray  sand  slightly  darkened  with 
organic  matter.  It  is  underlain  to  a  depth  of  36  inches  or  more  by  a 
yellowish-gray  to  pale  yellow  sand,  which  becomes  coarser  and  looeer 
in  the  lower  portion.  This  sand  material  may  extend  to  a  depth  of 
10  feet  or  more  near  streams,  but  gradually  becomes  shallower  as  the 
distance  from  the  stream  increases.  The  material  consists  largely  of 
subangular  quartz  grains,  and  whenever  it  is  cultivated  without  fre- 
quent incorporation  of  vegetable  matter  it  beccmies  lighter  colored 
and  more  incoherent.    When  wet  the  virgin  soil  is  moderately  oom- 
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pact  The  type  supp<»rts  a  growth  of  longleaf  pine  interspersed 
with  scrub  oak.  This  scrub  oak  grows  more  abundantly  where  the 
soil  is  a  little  coarser  textured  than  usual  and  where  the  underlying 
clay  is  at  a  great  depth.  There  is  a  scant  sod  of  wire-grass  on  most 
of  the  uncleared  land. 

The  Norfolk  sand  occurs  as  narrow  strips  bordering  the  bottom 
lands  of  the  Big  and  Little  Ocklocknee  rivers  and  their  tributaries. 
In  some  places  there  is  a  gradual  rise  directly  from  the  bottom  land 
to  the  general  upland  level.  The  topography  of  most  of  this  land  is 
flat  or  billowy,  with  usually  a  slight  slope  away  from  the  margin  of 
the  bottom  land.  There  are  several  small,  rounded  knolls  and  nar- 
row ridges  in  the  uplands. 

The  Norfolk  sand  owes  its  origin  to  an  alteration  of  the  original 
sedimentary  material  common  to  the  area  by  which  the  finer  soil 
particles  were  worked  out  to  leave  the  sand  matrix.  The  process  of 
alteration  consisted  either  of  a  translocation  of  the  fine  particles  by 
ax>sion,  a  slight  reworking  of  the  original  material  by  stream  action 
when  the  water  stood  at  a  higher  level,  or  the  combined  action  of  these 
agencies.  The  topography  of  these  sand  deposits  in  places  is  some- 
what terracelike  in  appearance,  but  is  not  what  would  be  classed  as 
true  stream  terrace;  in  fact  the  topography  in  many  places  is  not 
very  unlike  that  of  the  heavier  members  of  the  Norfolk  series  occurring 
along  the  stream.  The  soil  has  not  the  appearance  of  true  alluvium, 
although  it  is  possible  some  of  it  was  deposited  by  stream  water  dur- 
ing an  earlier  geological  stage. 

The  type  is  an  open,  well-drained,  warm-natured  soil  which  is  only 
moderately  productive.  All  crops  are  apt  to  suffer  for  lack  of 
moisture.  Cultivated  areas  are  used  principally  for  the  general  farm 
crops — cotton,  com,  and  cane — ^the  yields  of  which  are  even  lower 
than  on  the  Norfolk  fine  sand.  Owing  to  its  good  drainage  and 
thorough  aeration  it  is  best  adapted  to  early  truck.  Sweet  potatoes, 
English  peas,  beans,  cantaloupes,  watermelons,  and  strawberries 
would  do  well  with  liberal  applications  of  fertilizer.  The  organic 
matter  or  humus  content,  which  in  no  little  degree  determines  the 
productivity,  is  exhausted  so  rapidly  that  all  crops  should  be  grown 
in  rotation  with  cowpeas  or  velvet  beans.  These  are  crops  that  grow 
readily  and  afford  a  comparatively  inexpensive  means  of  supplying 
the  much-needed  vegetable  matt^  and  nitrogen.  One  or  the  other 
of  these  legumes  should  be  turned  under  while  partly  green  every 
two  or  three  years.  An  acreage  application  of  about  25  to  40  bushels 
of  burned  lime  at  the  time  of  turning  under  the  vines  would  assist 
in  deeomposing  the  material,  in  neutralizing  any  acid  effect,  and  in 
binding  and  firming  the  soil  particles.  Liberal  applications  of  barn- 
yard manure  are  beneficial.  Phosphoric  acid  and  potash  should  be 
supplied  in  the  percentage  ratio  of  about  2  to  1  and  at  the  rate  of  from 
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500  to  1,500  pounds  an  acre  for  sweet  potatoes,  melons,  cane,  and  veg- 
etables. Cotton-seed  meal  is  quite  beneficial  to  Irish  potatoes  and 
sugar  cane.  It  is  said  that  heavy  applications  of  commercial  ferti- 
lizers cause  "  firing  "  or  shedding  of  the  bolls  in  the  case  of  cotton ; 
but  it  is  believed  the  danger  would  be  largely  diminished  by  using 
such  fertilizers  in  conjunction  with  liberal  applications  of  vegetable 
manure,  either  barnyard  or  green  manure  or  the  vegetable  refuse  left 
by  crops  of  cowpeas  or  velvet  beans.  A  mixture  analyzing  10-2-8 
applied  at  the  rate  of  300  to  400  pounds  to  the  acre  has  given  very 
good  results  with  cotton  grown  on  this  grade  of  soil. 

From  80  to  175  bushels  of  sweet  potatoes,  60  to  150  bushels  early 
Irish  potatoes,  and  from  200  to  300  gallons  of  sirup  of  a  very  superior 
quality  can  be  secured  with  judicious  management.  Under  the  pre- 
vailing treatment  yields  of  from  one-sixth  to  one- fourth  bale  of  cot- 
ton and  from  5  to  15  bushels  of  corn  are  considered  good.  Cotton, 
corn,  and  oats  should  not  be  grown  extensively,  as  the  soil  unques- 
tionably is  an  early-truck  type.  Of  the  general  farm  crops,  it  is 
best  adapted  to  cane  and  potatoes.  Wrapper  tobacco  has  been  grown 
on  this  soil  in  Grady  and  Decatur  counties  by  using  large  quantities 
of  fertilizers  and  irrigating.  The  leaf  produced  has  a  very  fine 
texture.  Cultivation  should  be  quite  shallow  and  frequent  in  order  to 
conserve  moisture.  Fall  plowing  is  unnecessary,  except  for  the  pur- 
pose of  turning  under  vegetation. 

The  following  table  shows  the  texture  of  the  soil  and  subsoil  of  the 
Norfolk  sand: 

Mechanical  analyses  of  Norfolk  sand. 


No. 

Deecriptlon. 

Pine 
gravel. 

Coane 
sand. 

Medium 
sand. 

Fine 
Rand. 

Very  fine 
sand. 

SUt 

Clay. 

18664 

Soil 

Subsoil 

Percent. 
2.2 
3.1 

Per  cent. 
21.5 
25.9 

Percent. 
20.2 
16.4 

Perceni. 
38.3 
36.1 

Percent. 
8.8 
11.7 

Percent 
5.9 
4.5 

Percent. 
8.2 

18565 

2.8 

NORFOLK   SANDY   IX)AM. 


The  Norfolk  sandy  loam  consists  of  a  medium  heavy  grayish  to 
dark-gray  sandy  loam  from  8  to  16  inches  deep,  underlain  by  a  yel- 
low clayey  sand  which  quickly  passes  into  a  mealy,  friable,  bright- 
yellow  sandy  clay.  Generally  at  a  depth  of  from  40  to  60  inches  there 
is  a  substratum  of  mottled  yellow,  reddish,  and  drab  compact  sandy 
clay  which  usually  persists  to  great  depths.  Usually  the  surface  soil 
changes  to  pale  yellow  at  about  5  inches.  Often  the  soil  portion  car- 
ries from  10  to  20  per  cent  of  small  iron  gravel  (iron  sandstone  and 
claystone) ,  in  which  case  the  type  is  locally  termed  "  pimply  land," 
This  gravelly  material  does  not  in  itself  affect  the  value  of  the  land ; 
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but  usually  its  presence  is  an  indication  of  a  subsoil  comparatively 
near  the  surface.  The  nearer  the  sandy  day  comes  to  the  surface  the 
stronger  the  land,  for  as  a  rule  the  soil  in  such  areas  is  loamier  and 
better  suited  to  the  maintenance  of  favorable  supplies  of  moisture. 
In  some  of  these  shallow  '*'  pimply  "  areas  the  type  resembles  quite 
closely  the  Tifton  sandy  loam,  the  important  difference  being  the 
lighter  average  texture  of  the  Norfolk  sandy  loam.  Not  infrequently 
the  soil  is  gravelly,  while  the  subsoil  is  practically  free  from  gravel. 
Again,  the  subsoil  may  have  these  pebbles  interspersed  throughout  its 
mass,  or  they  may  occur  at  various  depths  in  strata  of  several  inches 
thickness  so  compact  as  to  approximate  the  condition  of  hardpan. 
Such  land  as  this  last  is  locally  spoken  of  as  having  a  rock  bottom. 

Sometimes  the  soil  extends  to  a  depth  of  26  or  more  inches,  in  which 
case  the  crop  adaptation  and  productiveness  is  noticeably  different 
from  the  shaDow  phase.  In  this  deep  phase  the  soil  is  a  light  sandy 
loam  and  the  subsoil  either  a  clayey  sand  or  distinctly  a  sandy  clay. 
There  is  a  gradual  increase  in  the  depth  of  the  soil  as  the  Norfolk 
sand  is  approached;  a  gradual  transition  is  particularly  noticeable 
with  the  descent  of  slope.  The  deep  phase,  however,  sometimes  occurs 
at  numerous  places  in  the  uplands  where  it  is  not  associated  with  the 
Norfolk  sand.  The  extent  of  this  deep  phase  is  quite  large,  but  in- 
dividual areas  are  comparatively  small.  There  is  in  some  places  a 
transitional  phase  between  the  Norfolk  sandy  loam  and  the  Norfolk 
fine  sandy  loam,  in  which  the  medium  and  fine  grades  of  sand  pre- 
dominate, to  the  exclusion  of  the  coarser  grains  common  to  the  true 
type.  This  is  quite  noticeable  in  the  section  to  the  south  and  south- 
west of  Pavo  and  east  of  Boston,  in  fact,  all  along  the  southern  border 
of  the  general  belt  of  the  coarser  soils  in  the  northern  part  of  the 
county.  On  the  other  hand,  there  are  some  few  areas  that  approach 
in  texture  quite  closely  to  Norfolk  coarse  sandy  loam,  as  is  seen  in  the 
body  just  southwest  of  Coolidge  and  along  the  county  line  between 
Pavo  and  Barwick.' 

Along  the  stream  slopes  where  the  drainage  has  been  particularly 
good  the  color  of  the  subsoil  is  redder,  and  the  material  is  heavier  and 
more  clayey  than  is  usual  for  the  type.  In  places  it  is  decidedly 
plastic  and  quite  similar  to  that  of  the  Susquehanna  fine  sandy  loam. 
Such  nonconformities,  when  extensive  enough  to  be  outlined  on  the 
map,  were  separated  and  mapped  as  that  type.  The  native  timber 
growth  consists  almost  entirely  of  longleaf  pine,  there  being  here  and 
there  only  small  clusters  of  shortleaf  or  slash  pine,  and  occasionally  a 
sprinkling  of  dogwood,  oak,  and  hickory.  In  the  flat  and  poorly 
drained  areas  gallberry  bushes  are  found.  Wire  grass  flourishes 
throughout  the  pine  forests.  Most  of  the  merchantable  timber  has 
been  cut. 
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The  Norfolk  sandy  loam  is  confined  largely  to  a  belt  in  the  mHrthem 
part  of  the  country  lying  north  of  a  line  drawn  through  Ochlocknee 
toward  Merrillville  and  thence  to  Oaklawn  on  the  eastern  county  line. 
There  are  several  areas  outside  of  tliis  general  belt,  as  those  to  the 
east  and  southeast  of  Boston. 

The  topographic  features  of  the  type  include  many  broad  and  some- 
times rather  indistinct  interstream  ridges  with  long,  gentle  slopes, 
and  many  well-defined  ridges  between  lesser  streams,  low  hills,  and 
broad,  flat,  upland  stretches.  In  some  sections,  as  those  to  the  west 
of  and  between  the  Ocklocknee  rivers,  the  surface  configuration  is 
that  of  an  undulatory  to  rolling  country  of  smooth  contours,  with 
here  and  there  an  amphitheaterlike  escarpment  near  the  head  of  a 
streauL  In  the  northeastern  part  of  the  county  there  are  broad, 
flat  and  nearly  flat  stretches  which  slope  almost  imperceptibly  toward 
and  merge  with  the  poorly  drained  members  of  the  Portsmoutti  soils. 
The  drainage  here  is  often  inadequate,  owing  to  the  absence  of  a  well- 
established  drainage  system.  There  are  within  such  flat  areas,  and 
also  in  the  gently  undulating  phases  of  the  type,  many  small  depres- 
sions and  sink  holes  which  hold  water  throughout  a  good  part  of  the 
year  and  support  growths  of  either  black  gum,  cypress,  or  mayhaw. 
The  greater  part  of  the  type  has  excellent  surface  and  underdrainage. 
Very  little  complaint  of  droughtiness  is  heard  from  farma^  on  the 
shallow  phases,  but  crops  frequently  are  injured  in  dry  weatlier  where 
the  surface  soil  is  deeper  than  16  or  20  indies. 

The  natural  productivity  of  the  Norfolk  sandy  loam  is  quite  Vari- 
able, depending,  as  does  its  crop  adaptation,  upon  the  depth  to  the 
subsoil.  The  type  as  a  whole  is  a  good  cotton  soil,  but  the  shallow 
phase  makes  better  yields  and  the  effect  of  manures  is  more  lasting. 
Where  the  surface  soil  is  deeper  than  15  or  20  inches  cotton  is  inclined 
to  go  too  much  to  weed  in  seasons  of  heavy  rainfall.  The  shallow 
phase  is  better  suited  to  peanuts  and  oats,  while  the  deep  phase  makes 
better  average  yields  of  com,  watermelons,  and  sweet  potatoes,  and  a 
brighter  colored  sirup.  The  type  as  a  whole  is  well  suited  to  forage 
crops,  particularly  cowpeas,  velvet  beans,  and  sorghum.  Chicumbers, 
beans,  tomatoes,  and  Irish  potatoes  do  well.  The  chief  crops  grown 
are  com,  cotton,  cane,  peanuts,  watermelons,  and  sweet  potatoes.  The 
acreage  yields  usuaDy  range  from  one-third  to  one-half  bale  of  cot- 
ton, 10  to  20  bushels  of  com,  300  to  450  gallons  of  simp,  100  to  300 
bushels  of  sweet  potatoes,  and  about  one-half  a  car  of  watermelons. 
Heavy  yields  of  simp  are  made  on  the  "  hard  pimply  ^  areas,  but  the 
quality  is  not  generally  as  good  as  that  from  the  lighter  phase.  Oats 
are  generally  put  in  after  Christmas  on  rough,  poorly  prepared  land, 
and  the  yields  rarely  go  higher  than  15  to  20  bushels  an  acre.  This 
crop  should  be  seeded  in  the  fall  on  thoroughly  prepared  land,  or 
else  cultivated  by  the  open- furrow  system. 
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In  view  of  the  fact  that  the  Norfolk  sandy  loam  is  susceptible  to 
rapid  improvement  by  having  its  organic-matter  content  built  up 
through  the  medium  of  cowpeas  and  velvet  beans  grown  in  regular 
rotation  with  other  crops,  the  average  yields  of  all  crops  should  be 
markedly  increased  without  any  considerable  extra  effort.  Cotton, 
on  the  shallow  phase,  in  rotation  with  corn,  oats,  sweet  potatoes,  and 
the  legumes,  and  properly  fertilized  should  average  upward  of  three- 
fourUis  of  a  bale  to  the  acre,  while  35  bushels  of  com,  30  bushels  of 
oats,  and  300  to  350  bushels  of  potatoes  should  be  secured  in  years  of 
normal  seasons.  This  is  one  of  the  best  sweet  potato  soils  of  the  area. 
Long-staple  cotton  does  very  well  on  the  shallow  phase,  especiallj'' 
the  "  pimply  "  areas.  Strawberries,  English  peas,  and  pears  can  be 
grown  quite  successfully. 

Commercial  fertilizers,  mostly  of  the  ordinary  grades  (analyzing 
approximately  &-2-2),  are  generally  used  for  cotton  at  the  rate  of 
from  250  to  400  pounds  per  acre ;  for  com,  at  the  rate  of  150  to  250 
pounds;  for  watermelons,  300  to  600  pounds;  and  for  sugar  cane,  500 
pounds  or  more.  The  best  mixture,  according  to  practical  experience 
of  many  good  farmers,  for  cotton  should  analyze  10-2-3  for  the 
shallow  phase  and  10-3-5  for  the  deep  phase.  Barnyard  manure  is 
very  beneficial  for  all  crops. 

C<Hnmercial  fertilizers  should  be  used  always  in  conjunction  with 
some  form  of  vegetable  manure,  either  barnyard  or  green  manure  or 
the  refuse  of  crops  of  cowpeas  and  velvet  beans,  as  the  effect  is  more 
lasting  and  more  favorable.  Cotton  seed  and  cotton-seed  meal  are 
beneficial,  particularly  for  cotton,  com,  and  sugar  cane.  Sweet 
potatoes  do  not  require  much  organic  matter,  especially  barnyard 
manure.  They  do  well  with  applications  of  500  to  1,000  pounds  of 
10-2-5  fertilizer  per  acre,  following  oats,  com,  sugar  cane,  or  cotton. 
Nitrogen  should  always  be  reduced  to  the  lowest  possible  point  in 
commercial  fertilizers  by  being  supplied  through  the  growing  of 
leguminous  crops. 

The  soil  should  be  fall  broken  in  case  of  the  shallow  phase  to  a 
depth  of  from  6  to  10  inches.  The  deep  phase  would  not  be  ma- 
terially benefited  by  fall  plowing,  except  to  turn  down  a  covering 
of  vegetation.  Cultivation  should  be  shallow  and  frequent.  How- 
ever, this  frequent  cultivation  is  less  necessary,  perhaps,  than  in  case 
of  the  Norfolk  fine  sandy  loam,  for  the  reason  that  the  Norfolk  sandy 
loam  is  not  so  inclined  to  crust 

It  is  believed  that  the  medium-textured  grades  of  the  type,  that  is, 
those  areas  carrying  only  a  small  proportion  of  coarse  sand,  would 
produce  a  fair  grade  of  Sumatra  wrapper  tobacco. 

The  Norfolk  sandy  loam  can  be  bought  for  about  $7  to  $15  an  acre, 
where  there  is  not  a  heavy  growth  of  merchantable  timber. 
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The  following  analyses  of  soil  and  subsoil  show  the  composition  of 
the  Norfolk  sandy  loam : 

Mechanical  analyses  of  Norfolk  sandy  loam. 


No. 

Descriptioii. 

Fine 
gravel. 

Coarse 
Band. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
Band. 

Silt. 

Clay. 

18678 

Soil 

PercenL 
6.2 
4.5 

PtsreenL 
20.6 
12.8 

PercenL 
10.5 
8.2 

Percent 
82.7 
28.6 

Percent, 
14.7 
11.8 

Peroemt. 
7.2 
8.6 

PereeitL 
7.7 

18579 

Subiioll 

81.4 

NORFOLK  FINE  SAND. 


There  are  two  important  phases  of  the  Norfolk  fine  sand:  The 
soil  of  the  "  scrub  oak  "  phase  consists  of  a  loose  gray  fine  sand  of  a 
soft  feel,  ranging  in  depth  from  abolit  8  to  20  inches.  The  subsoil,  to 
a  depth  of  3  feet  or  more,  is  a  light-gray  to  pale-yellow  fine  sand  of  a 
distinctly  velvety  feel.  The  timber  growth  is  mainly  longleaf  pine 
interspersed  with  scrub  oak.'  Such  land  is  locally  called  "  white 
sand  "  or  "  scrub  oak  sandy  land."  It  occurs  in  comparatively  small 
areas,  largely  as  narrow  strips  along  stream  slopes,  and  in  the  uplands 
as  ridges  or  hillocks. 

A  second  phase,  known  as  "  sandy  hammock  "  and  "  river  ham- 
mock," consists  of  5  to  10  inches  of  a  grayish-brown  or  dark-gray 
slightly  loamy  fine  sand  overlying  a  pale-yellow  fine  sand.  Both  soil 
and  subsoil  of  this  phase  are  rather  more  compact  than  in  case  of  the 
"  scrub  oak  "  phase.  The  soil  is  found  in  rather  flat  areas  along  the 
Ocklocknee  River  and  along  the  slopes  of  smaller  streams.  That 
along  the  river  is  generally  flat,  and  the  subsoil  is  usually  not  encoun- 
tered nearer  the  surface  than  10  or  15  feet.  In  the  case  of  that  found 
along  the  slopes  of  smaller  streams  a  friable,  compact  fine  sandy  clay 
mottled  pinkish  red,  drab,  and  yellow  is  usually  encountered  at  from 
3  to  5  feet. 

The  hammock  phase  of  the  Norfolk  fine  sand  supports  a  growth  of 
magnolia,  bay,  beech,  hickory,  white  and  post  oak,  ironwood,  maple, 
and  some  shortleaf  pine.  The  loamy  structure  of  the  surface  soil  is 
due  largely  to  the  accumulation  of  leaf  mold. 

The  Norfolk  fine  sand  is  confined  largely  to  the  west-central  part 
of  the  county,  where  it  occurs  in  small,  widely  separated  areas.  The 
type  is  usually  well  drained  and  very  little  of  it  is  subject  to  overflow. 

Those  areas  along  the  Ocklocknee  River  probably  owe  their  origin 
in  a  measure  to  the  work  of  the  river  in  its  earlier  stage  of  develop- 
ment, while  those  along  slopes  of  the  smaller  streams  represent  both 
material  left  upon  the  removal  of  clay  and  silt  by  erosion  from  an 
original  heavier  soil  and  that  which  has  accumulated  as  wash  ma- 
terial. In  some  of  the  higher  lying  positions  the  type  seems  to  have 
been  but  little  altered  since  its  emergence. 
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The  scrub-oak  phase  of  the  Norfolk  fine  sand  is  considered  rather 
an  undesirable  agricultural  soil  for  the  reason  that  it  is  necessary  to 
make  frequent  and  heavy  applications  of  fertilizer  in  order  to  produce 
anything  like  fair  crops.  Owing  to  its  open  nature  and  its  low 
organic-matter  content  it  is  rather  droughty.  Manurial  applications 
are  not  as  lasting  on  accoimt  of  the  rapid  decomposition  of*  organic 
matter  induced  by  thorough  aeration  and  also  on  account  of  the  ease 
with  which  fertilizers  are  carried  downward  out  of  reach  of  the  plant 
roots.  This  soil,  however,  can  be  built  up  and  kept  in  fair  condition 
by  turning  under  at  frequent  intervals  crops  of  velvet  beans  and  cow- 
peas  in  conjunction  with  applications  of  barnyard  manure  and  ferti- 
lizers. The  incorporation  of  vegetable  matter  brings  about  a  desired 
loaminess  of  structure  which  makes  the  soil  very  much  more  resistant 
to  drought  and  much  more  productive. 

The  Norfolk  fine  sand  is  naturally  a  warm  soil,  well  adapted  to  the 
production  of  early  vegetables  like  Irish  potatoes,  watermelons,  canta- 
loupes, cucumbers,  lettuce,  English  peas,  radishes,  etc.  Velvet  beans, 
sorghum,  and  cowpeas  can  also  be  grown  successfully.  Sugar  cane 
does  well  when  heavily  fertilized.  With  an  acreage  application  of 
from  1,500  to  2,000  pounds  of  an  8-3-4  fertilizer,  from  250  to  400  gal- 
lons of  a  light-colored  sirup  of  excellent  flavor  can  be  produced. 
From  100  to  200  bushels  of  extra  early  sweet  potatoes  of  good  ship- 
ping quality  can  be  grown  with  an  acreage  application  of  1,000 
pounds  of  an  8  4  1  fertilizer.  The  type  is  much  better  suited  to  corn 
than  to  cotton,  the  latter  going  too  much  to  weed  in  wet  years.  Culti- 
vation should  be  more  nearly  flat  than  with  the  heavier  soils.  Fall 
plowing  is  necessary  only  for  the  purpose  of  turning  under  vegetable 
matter.  Vegetation  should  be  turned  under  to  a  depth  of  6  to  8 
inches.  Frequent  shallow  cultivation  is  absolutely  necessary  in  dry 
seasons  in  order  to  conserve  moisture.  Watermelons  and  sugar  cane 
are  particularly  apt  to  suffer  from  drought. 

This  type  is  a  special-purpose  soil  and  should  not  be  used  for  gen- 
eral farming.  Its  most  attractive  possibilities  appear  to  be  in  the 
production  of  the  early  vegetables  enumerated  above.  The  hammock 
phase  is  naturally  the  more  productive,  at  least  for  a  period  of  several 
years  following  clearing.  Good  crops  of  corn,  sugar  cane,  peanuts, 
and  potatoes  and  fair  crops  of  oats  can  be  secured  with  smaller  appli- 
cations of  manure  than  in  the  case  of  the  scrub-oak  phase.  This 
sandy  hanmiock  land  always  holds  moisture  exceptionally  well  for  so 
li^t  a  type.  These  damp  locations  near  streams,  where  the  organic 
content  is  higher,  are  admirably  suited  to  growing  tobacco  plants  for 
resetting.  A  fine  grade  of  Sumatra  wrapper  tobacco  may  be  grown 
on  this  phase,  especially  with  irrigation.  Under  cultivation  the  dif- 
ferences in  the  two  phases  gradually  disappear  and  after  4  or  5  years 
the  crop  yields  are  about  the  same  on  the  one  as  on  the  othej;. 
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The  following  table  gives  the  results  of  mechanical  analyses  of  typ- 
ical samples  of  the  soil  and  subsoil  of  this  type : 

Mechanical  analyses  of  Norfolk  fine  sand. 


No.  ^ 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

sot 

OMJ, 

18568 

Soil 

Percent, 

1.1 

.0 

Percent. 
2.6 
1.9 

Percent. 
2.6 
8.2 

Percent 
68.4 
66.7 

Percent. 
11.8 
18.1 

Percent 

8.8 
4.8 

PereaU. 
4.8 

18567 

SubfloU 

6.7 

NORFOLK   FINE   SANDT   LOAM. 


The  Norfolk  fine  sandy  loam  of  Thomas  County  was  divided  and 
mapped  in  three  phases — shallow,  medium,  and  deep.  The  constit- 
uent materials  of  these  phases  are  the  same,  and  the  separations  were 
warranted  mainly  on  the  basis  of  diflferences  in  crop  values,  as  deter- 
mined by  the  depth  of  the  surface  soil. 

Shallow  phase. — The  soil  of  the  Norfolk  fine  sandy  loam,  shallow 
phase,  to  a  depth  of  5  to  10  inches  consists  of  a  light  to  a  moderately 
heavy  fine  sandy  loam.  The  color,  usually  a  dark  gray  in  the  surface 
soil,  changes  to  a  lighter  tinge  a  few  inches  below.  Where  the  dark- 
colored  organic  matter  has  been  more  or  less  exhausted  or  the  top  soil 
mixed  by  cultivation,  with  the  lighter  colored  material  beneath  or 
with  the  yellow  subsoil,  the  color  varies  from  dull  gray  to  pale  yel- 
low. On  the  other  hand,  where  the  native  vegetative  growth  and  un- 
dergrowth is  heavy  the  color  may  be  a  very  dark  gray  or  nearly  black, 
this  being  especially  true  in  the  poorer  drained  situations.  The  sub- 
soil, to  a  depth  of  18  or  20  inches,  is  a  yellow  fine  sandy  clay  and  below 
this  a  bright-yellow  fine  sandy  clay.  Where  the  drainage  is  poor,  the 
subsoil  sometimes  is  slightly  mottled  with  reddish  or  drab  in  the  lower 
portion.  It  is  usually  quite  friable  when  moderately  dry  but  is  notice- 
ably plastic  when  wet.  Quite  frequently  both  soil  and  subsoil  carry 
small  iron  pebbles  in  quantities  ranging  from  10  to  20  per  cent  of  the 
soil  mass.  These  pebbles  occur  either  disseminated  throughout  the 
soil  mass  or  in  strata  anywhere  in  the  profile,  being  sometimes  con- 
spicuous in  the  surface  soil  and  absent  below,  or  the  reverse.  The 
deep  substratum,  as  frequently  exposed  in  road  cuts,  presents  a  varie- 
gated mottling  of  yellow,  drab,  and  pinkish  red  and  is  a  compact 
clay  somewhat  coarser  grained  than  the  overlying  soil. 

The  type  is  sometimes  called  "  clay  land,"  "  hard  land,"  or  where 
gravelly,  "  pimply,"  or  "  hard  pimply  land."  It  is  confined  largely 
to  the  western  part  of  the  county  north  of  Pine  Creek,  occurring 
most  extensively  in  the  vicinity  of  Thomasville  and  Ochlocknee.  It 
is  conspicuously  absent  from  the  southern,  southeastern,  and  north- 
eastern parts  of  the  county  and  the  country  lying  between  the  Big 
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and  Little  Ocklocknee  rivers.  The  greater  proportion  occurs  as  flat 
or  undulating  interstream  country  like  that  to  the  south  of  Ochlock- 
nee.  Where  the  streams  are  more  abundant  and  have  cut  com- 
paratively deep  valleys,  as  in  the  sections  to  the  south  and  north  of 
Thomasville,  the  topography  is  more  rolling,  and  the  type  is  more 
frequently  encountered  on  the  slopes  where  a  more  pronounced 
erosion  has  removed  a  part  of  the  top  soil.  On  the  slopes  and  in  the 
more  rolling  country  the  drainage  is  quite  good,  and  at  the  same  time 
a  supply  of  moisture  very  favorable  to  crops  is  maintained  through- 
out the  year,^  even  in  dry  seasons.  Surface  drainage  is  so  poor  in 
case  of  the  flat  stretches  that  the  soil  becomes  saturated  in  wet 
weather  and  soon  gets  into  a  soggy  condition.  This  feature  could  be 
remedied  easily  by  digging  drainage  outlets  to  the  branches,  which 
can  be  reached  within  short  distances  nearly  everywhere.  These 
branches  near  their  heads  often  amount  to  mere  wet  places,  but  they 
mai^  the  natural  drainageways,  which  can  be  opened  and  extended 
without  any  great  outlay  of  money. 

The  soil  is  inclined  to  run  together  during  heavy,  rains,  so  that 
subsequ^it  sunshiny  weather  frequently  causes  an  undesirable  baking 
or  surface  crusting,  necessitating  immediate  shallow  cultivation  to 
restore  favorable  tilth  and  to  prevent  excessive  surface  evaporation 
of  moisture.  Such  crusting  is  perhaps  more  common  with  this  type 
than  with  any  other  in  the  area.  This  tendency  can  be  reduced  to  a 
minimum  by  keeping  the  soil  well  supplied  with  organic  matter,  as 
by  turning  under  barnyard  manure,  cowpeas,  or  coarse  litter  of  any 
description. 

The  native  timber  growth  consists  mainly  of  longleaf  pine.  There 
are  "  hammocky  "  spots  which  support  a  growth  of  oak,  dogwood, 
and  hickory,  and  often  a  scattering  of  dogwood  is  seen  in  the  pine 
timber.  There  occur  here  and  there  small  sinks  or  basins,  rarely  of 
more  than  1  acre,  which  hold  water  most  of  the  year.  Thick  clus- 
ters of  black  gum  and  mayhaw  grow  in  these.  The  well-drained 
areas,  as  with  all  the  types,  support  a  sod  of  wire-grass  throughout 
the  pine  timber,  while  a  scattering  growth  of  gallberry  bushes  is 
generally  seen  in  the  poorly  drained  areas. 

The  shallow  phase  of  the  Norfolk  fine  sandy  loam  is  one  of  the 
best  cotton,  oats,  peanut,  and  forage  crop  soils  of  the  county.  Com 
does  not  do  quite  so  well  as  on  the  deeper  phases,  and,  also,  crops 
like  watermelons,  sweet  potatoes,  cantaloupes,  cucumbers,  and  tobacco 
prefer  a  deeper  top  soil.  Sugar  cane  gives  a  heavy  yield  of  sirup— 
300  to  500  gallons  to  the  acre — but  the  quality  is  inferior  to  that 
produced  on  the  Norfolk  soils  having  a  greater  depth  to  the  clay. 
With  prop)er  treatment  cotton  should  yield  from  one-half  bale  to  1 
bale,  oats  from  20- to  40  bushels,  com  10  to  30  bushels  or  more.  The 
type  has  considerable  merit  as  a  medium  late  truck  soil  for  such 
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crops  as  strawberries,  Irish  potatoes,  tomatoes,  beans,  and  onions. 
Cabbage  does  well  only  when  the  drainage  is  thorough,  and  at  the 
same  time  when  a  readily  available  supply  of  moisture  is  maintained. 
A  crop  should  never  be  grown  in  flat  locations,  except  where  the 
drainage  conditions  have  been  so  perfected  as  to  insure  against  the 
occurren^o  of  soggy  conditions.  Pecans  and  pears  do  well  where 
the  drainage  is  good.  Crimson  clover,  Bermuda  grass,  cowpeas, 
velvet  beans,  beggarweed,  crab-grass,  and  sorghum  find  this  soil 
well  suited  to  their  requirements.  With  deep  plowing  so  as  to  turn 
up  and  thoroughly  mix  with  the  surface  soil  a  small  portion  of  the 
subsoil,  coupled  with  fall  seeding  following  either  cowpeas,  velvet 
beans,  or  crimson  clover,  oats  could  be  grown  quite  successfully. 

Commercial  fertilizers  should  be  used  in  conjunction  with  organic 
manures  as  much  as  possible.  The  legumes  should  be  depended  upon 
largely  for  nitrogen  and  should  be  grown  in  rotation  with  the  vari- 
ous crops  at  least  as  often  as  once  every  two  or  three  years.  Follow- 
ing a  leguminous  crop  there  should  be  very  little  nitrogen  in  the 
fertilizer  to  be  used.  In  accordance  with  practical  experience  the 
best  fertilizer  for  this  soil  should  analyze  about  10-2-4  for  cotton, 
oats,  and  vegetables. 

•  In  view  of  the  marked  adaptation  to  peanuts,-  cowpeas,  velvet 
beans,  and  sorghum,  more  hogs  and  stock  could  be  raised  and  mar- 
keted at  a  profit.  Fall  plowing  to  a  depth  of  6  to  11  inches  is  advised 
for  all  crops.  Considering  that  the  type  is  especially  benefited  by 
deep  plowing  and  thorough  preparation,  stumps  should  be  more 
generally  removed,  so  as  to  fit  the  land  to  the  use  of  disk  plows, 
drills,  and  harrows.  Oats  should  be  drilled  in  for  best  results.  The 
ridge  cultivation  in  vogue  is  well  suited  to  this  type  of  soil. 

The  Norfolk  fine  sandy  loam,  shallow  phase,  can  be  bought  at  from 
$8  to  $15  where  there  is  not  a  considerable  growth  of  merchantable 
timber. 

Medium  phase. — The  soil  of  the  Norfolk  fine  sandy  loam,  medium 
phase,  consists  of  a  light  to  medium  heavy  fine  sandy  loam  10  to  20 
inches  deep.  Under  virgin  timber  the  color  varies  from  dark  gray 
in  the  surface  5  or  G  inches  through  light  gray  to  very  pale  yellow  in 
the  lower  portion,  while  that  which  has  been  under  cultivation  for 
several  years  is  usually  dull  gray  in  the  surface  portion.  The  content 
of  silt  averages  considerably  less  than  in  the  shallow  phase  of  the 
Norfolk  fine  sandy  loam.  The  subsoil  passes  from  a  yellow  fine  sandy 
clay  into  a  heavier  bright  yellow  fine  sandy  clay  at  about  26  inches,  and 
finally,  at  from  4  to  about  10  feet,  into  a  compact  mottled  sandy  clay 
substratum.  For  the  most  part,  when  normally  dry,  the  subsoil  pos- 
sesses a  mealy,  friable  texture,  although  in  the  poorer  drained  situa- 
tions it  may  be  fairly  plastic,  while  on  the  lower  slopes  it  not  infre- 
quently  is  reddish  yellow  in  color  and  quite  plastic.  As  a  rule  the  sub- 
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soil  possesses  that  texture  and  structure  favorable  to  the  maintenance  of 
a  supply  of  moisture  almost  exactly  meeting  the  requirements  of  crops 
growing  under  normal  conditions  of  weather  and  cultivation.  The  soil 
is  less  inclined  to  run  together  during  rains  than  its  shallower  correla- 
tive, on  account  of  its  lighter  texture.  However,  though  to  a  lesser 
degree,  slight  crusts  do  form,  which  require  light  cultivation  as  early 
as  possible  after  rains.  In  the  vicinity  of  Aucilla  and  Linton  Lake,  in 
the  southeastern  part  of  the  county,  the  soil  is  noticeably  heavier, 
approaching  a  light  fine  loam  in  texture,  while  the  subsoil  is  a  very 
friable,  mealy  yellow  fine  sandy  clay,  somewhat  heavier  than  the 
average  of  the  medium  phase.  Here  the  subsoil  frequently  becomes 
reddish  yellow  at  about  3  feet.  The  soil  in  this  locality  is  more  apt 
to  assume  a  compact,  hard  structure  in  dry  weather.  A  scattering 
growth  of  hardwood  is  quite  common  in  the  pine  forests.  In  some 
locations,  particularly  in  the  vicinity  of  Patton  and  Boston,  this 
phase  of  the  Norfolk  fine  sand  loam  grades  into  the  Norfolk  sandy 
loam  so  gradually  as  to  make  it  rather  difficult  to  draw  the  boundary 
between  the  two. 

Small  red  iron  pebbles  are  quite  common,  occurring  in  the  surface 
soil  or  anywhere  throughout  the  soil  mass.  A  considerable  area  of 
the  type  carries  enough  iron-sandstone  and  claystone  pebbles  to  give 
the  soil  a  decided  gravelly  nature.  Some  of  these  more  pronouncedly 
"  pimply  "  or  gravelly  spots  have  been  indicated  on  the  map  by 
symbols.  There  are  gall  spots  here  and  there  on  slopes  and  knolls, 
indicating  those  places  where  the  surface  soil  has  been  washed  off, 
leaving  the  clay  subsoil  exposed.  On  the  lower  slopes  the  phase  gen- 
erally passes  into  the  deeper  Norfolk  fine  sandy  loam.  The  timber 
growth  is  about  the  same  as  that  of  the  shallow  phase  of  the  Norfolk 
fine  sandy  loam,  consisting  in  the  main  of  longleaf  pine,  with  here 
and  there  a  scattermg  of  dogwood  and  occasionally  a  "  hammock  " 
area.  On  the  slopes  near  streams  magnolia,  bay,  maple,  beech,  and 
shortleaf  pine  are  common. 

The  Norfolk  fine  sandy  loam,  medium  phase,  occurs  throughout  the 
greater  part  of  the  area  outside  of  the  cotintry  south  of  Pine  Creek, 
northwest  of  Ochlocknee,  the  forks  of  the  Ocklocknee  rivers,  and  the 
northeastern  part  of  the  county  above  a  line  drawn  through  Coolidge, 
Patton,  and  Oaklawn. 

Its  surface  configuration  is  quite  variable  and  includes  many  broad, 
gentle  slopes,  nearly  flat  to  gently  rolling  interstream  country,  and 
crests  of  imperfectly  developed  ridges.  It  is  more  generally  rolling 
and  better  drained  than  the  shallow  phase.  The  natural  drainage  is 
such  that  ditches  are  very  seldom  needed,  and  cultivation  is  easy  over 
a  wider  range  of  moisture  conditions. 

The  soil  is  susceptible  of  much  improvement  by  growing  and  turn- 
ing under  legumiuous  crops,  either  after  the  crop  has  matured  or  in 
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the  green  stage.  Such  a  practice  would  greatly  benefit  succeeding 
crops.  Preparation  of  the  land  should  be  done  in  the  fall,  plowing 
preferably  to  a  depth  of  6  to  10  inches. 

This  is  one  of  the  most  desirable  soils  of  the  area.  It  is  adapted  to 
a  wider  range  of  crops  than  most  of  the  types  and  probably  is  the 
surest  soil  in  the  county  to  produce  good  average  yields.  Under  the 
prevailing  system  of  soil  management  cotton  produces  about  one-third 
bale,  com  from  8  to  20  bushels,  sirup  of  excellent  quality  250  to  450 
gallons,  oats  15  to  20  bushels,  and  sweet  potatoes  from  100  to  200  or 
more  bushels  an  acre.  The  pebbly  areas  are  considered  best  for 
cotton  and  earliest  for  watermelons.  The  loamy  phase,  like  that  in 
the  southeastern  part  of  the  county,  produces  the  best  average  crops 
of  corn.  All  the  crops  grown  in  the  county  do  at  least  fairly  well. 
Those  that  seem  best  adapted  to  this  soil  are  com,  peanuts,  cane, 
watermelons,  cabbage,  cantaloupes,  cucumbers,  beans,  English  peas, 
sweet  potatoes,  Irish  potatoes,  rye,  and  tobacco. 

The  medium  phase  of  the  Norfolk  fine  sandy  loam  is  the  best 
wrapper-tobacco  soil  in  the  county,  or  in  this  general  region  of  south- 
ern Georgia  and  contiguous  Florida,  being  identical  with  that  on 
which  the  better  yields  and  grades  are  secured  in  Florida  and  in 
Decatur  and  Grady  counties,  Georgia.  From  1,000  pounds  to  1,400 
pounds  of  shade-grown  and  from  500  to  1,000  pounds  of  sun-grown 
wrapper  can  be  produced. 

Cabbage  of  the  early  varieties,  for  example,  the  Wakefield,  does 
well.  Excellent  yields  of  this  crop  were  grown  for  shipment  near 
Thomasville  this  year.  Heavy  applications  of  stable  manure  and 
about  1,000  pounds  of  a  9  4  1  fertilizer  per  acre  were  used. 

Fertilizers  for  cotton  and  corn,  according  to  best,  results  secured, 
should  analyze  about  10-2-5.  Applications  of  from  500  to  1,500 
pounds  of  commercial  fertilizer  are  used  for  sugar  cane,  500  potmds 
for  watermelons,  150  to  250  pounds  for  com,  and  200  to  500  pounds 
for  cotton.  Sweet  potatoes  of  the  Spanish  yam  variety,  fertilized 
with  an  8-2-10  grade,  at  the  rate  of  1,000  pounds  to  the  acre,  should 
yield  upward  of  300  bushels. 

Deep  phase. — The  surface  soil  of  the  Norfolk  fine  sandy  loam, 
deep  phase,  is  quite  similar  in^  texture,  color,  and  general  appearance 
to  that  of  the  medium  phase  of  the  type,  diflfering  essentially  in  the 
greater  depth  to  the  subsoil,  in  structure,  which  is  more  open,  and  in 
a  slightly  lighter  average  texture.  In  a  typical  section  the  soil  con- 
sists of  a  dark-gray  or  gray  loamy  fine  sand  to  very  light  fine 
sandy  loam  which  at  a  depth  of  about  10  inches  overlies  light-gray 
to  pale-yellow  material  of  about  the  same  texture.  The  color  of  the 
surface  soil  depends  largely  upon  the  drainage  conditions  and  the 
organic  matter  content.    In  the  virgin  forests  and  poorer-drained 
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areas  and  fields,  where  the  supply  of  vegetable  matter  has  not  been 
allowed  to  run  low,  the  color  is  a  dark  gray.  Where  the  organic 
matter  has  accumulated  under  good  conditions  of  drainage,  or  has 
been  pretty  thoroughly  depleted,  the  color  is  a  decided  gray. 

The  fine  sandy  material  overlies  the  true  subsoil  anywhere  between 
20  and  36  inches,  averaging  about  2  feet.  The  subsoil  consists  of  a 
yellow  fine  sandy  loam,  generally  becoming  heavier  with  depth,  and 
qoickly  passing  into  a  bright-yellow  clay  loam  or  sandy  loam,  which 
sometimes  is  very  silty.  Where  the  depth  to  this  heavier  subsoil  ma- 
terial is  as  much  as  36  inches  the  soil  has  been  mapped  as  Norfolk 
fine  sand.  Iron  pebbles  occur  here  and  there  on  the  surface  and 
throughout  the  soil  mass  just  as  with  the  shallow  and  the  medium 
phases. 

The  timber  growth  is  mainly  longleaf  pine.  There  is  considerable 
shortleaf  pine  and  hardwood  on  the  stream  slopes.  Locally  the  type 
is  termed  "  sandy  land."  It  is  closely  associated  with  its  shallower 
correlatives  occurring  in  the  same  general  belt.  While  in  its  sur- 
face configuration  it  presents  the  same  variety  in  topography,  this 
phase  is  more  generally  foimd  on  the  lower  slopes  and  on  knoll-like 
hills.  As  a  slope  soil  it  owes  its  origin,  in  part  at  least,  to  accumula- 
tion of  sandy  material  washed  from  higher  levels.  Away  from 
streams  it  has  been  formed  by  a  washing  out  of  the  finer  particles 
from  the  superficial  material. 

Natural  drainage  is  so  good  that  crops  frequently  suflfer  from 
drought  In  general  the  soil  needs  vegetable  matter  to  increase  its 
loaminess  and  retentiveness  of  moisture. 

The  deep  phase  of  the  Norfolk  fine  sandy  loam  is  not  as  strong  a 
soil  as  the  shallow  and  medium  phases  of  the  type,  but  on  the  other 
hand  it  makes  heavier  yields  than  does  the  more  droughty  Norfolk  fine 
sand.  It  is  especially  adapted  to  sugar  cane,  watermelon,  sweet  and 
Irish  potatoes,  and  com.  The  varieties  of  cotton  grown  are  inclined 
to  produce  heavy  growth  of  stalk  with  but  little  fruit,  particularly 
in  wet  years.  The  crop  also  suffers  considerably  from  rust.  The 
average  yield  of  sirup  is  not  as  high  as  on  the  heavier  soils,  but  the 
quality  is  superior.  Heavy  applications  of  fertilizer  are  needed  to 
bring  the  yields  up  to  as  much  as  400  gallons  an  acre.  From  1,500  to 
2,000  pounds  of  high-grade  fertilizer,  in  conjunction  with  liberal  ap- 
plications of  cotton-seed  meal  or  barnyard  manure,  is  not  considered 
too  much  for  a  good  crop.  Barnyard  manure  is  less  apt  to  cause  de- 
terioration in  qualities  of  the  sirup  than  on  the  heavier  soils.  A  yield 
of  one-half  car  of  watermelons  per  acre  can  be  secured  with  an  appli- 
cation of  from  500  to  800  pounds  of  a  10-3-4  fertilizer,  used  in  con- 
junction with  cotton-seed  meal  or  barnyard  manure.  Sweet  potatoes 
ran  from  160  to  300  bushels.    CJotton  yields  from  one-fifth  to  one- 
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third  bale  under  the  prevailing  methods  of  soil  treatment,  while  corn 
rmis  from  10  to  25  bushels.  The  yield  of  oats  is  relatively  low.  Cab- 
bage, tomatoes,  and  English  peas  can  be  successfully  grown  with 
heavy  applications  of  fertilizer  and  barnyard  manure.  The  soil  is 
a  little  too  light  for  best  results  with  peanuts  and  onions.  Fairly 
good  crops  of  crab  grass  are  secured  from  watermelon  fields. 

The  organic-matter  content  should  be  increased  by  plowing  under 
green  or  half-matured  crops  of  grass,  cowpeas,  and  other  legumes. 
Cowpeas  and  velvet  beans  should  be  grown  in  rotation  with  all 
crops.  Fall  plowing  is  not  needed,  except  to  turn  under  a  covering  of 
vegetable  matter.  Fertilizers  for  cotton  should  run  high  in  phos- 
phoric acid  and  potash  and  low  in  nitrogen.  Five  hundred  pounds 
of  a  10-2-8  brand  per  acre  has  been  found  a  very  effective  application. 

The  following  table  gives  the  results  of  mechanical  analyses  of  the 
several  phases  of  Norfolk  fine  sandy  loam : 

Mechanical  analyses  of  Norfolk  fine  sandy  loam. 


No. 


Shallow  phase: 

18068 

18059 

18060 

Medium  phase: 

18689 

18590 

Deep  phase: 

18045,18047. 

18046,18018. 

18049 


Description. 


Soil 

Subsoil 

Lower  subsoil 

Soil 

Subsoil 

Sou 

Subsoil 

Lower  subsoil .... 


Fine 
travel. 

Coarse 
sand. 

Medi- 
sand. 

Fine 
sand. 

Hi 

P.ct. 

P.cL 

P.d. 

P.ct. 

1 

P.cL 

0.0 

2.6 

8.4 

48.9 

23.6 

1.7 

3.2 

42.7 

17.7 

2.8 

8.2 

46.6 

9.8 

4.7 

7.8 

48.8 

17.8 

8.0 

6.8 

84.6 

13.8 

3.1 

2.8 

56.1 

28.9 

2.7 

1.8 

48.0 

19.2 

•      3.1 

8.3 

40.1 

23.9  1 

Silt.    ;  Clay. 


P.CL 
17.6 
18.9 
18w6 

9.2 
5.8 

lao 

7.8 
9.0 


P.d. 
4.8 

l&S 
2L1 

12.C 
S7.1 

4.6 
19.S 
20.3 


ORANOEBUBO    SANDY   LOAM. 


The  Orangeburg  sandy  loam  is  a  dull-gray  to  grayish-brown 
medium  sandy  loam,  underlain  at  from  10  to  15  inches  by  a  red 
friable  sandy  clay.  It  is  generally  rolling  and  well  drained,  usually 
occupying  the  slopes  of  streams.  There  are  only  a  few  small  isolated 
areas  in  the  county.  It  is  confined  largely  to  the  general  belt  of  the 
coarser  soils  in  the  northern  part  of  the  county. 

The  type  is  adapted  to  about  the  same  crops  as  the  Orangeburg 
fine  sandy  loam,  from  which  soil  it  differs  only  in  being  coarser  in 
texture  and  a  little  less  productive. 
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The  following  analyses  of  soil  and  subsoil  show  the  composition  of 
this  type : 

Mechanical  analyses  of  Orangeburg  sandy  loam. 


No. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

Silt. 

IMfff 

Soil 

Percent, 
4.8 
8.8 

Percent 
8L2 
28.7 

Percent. 
7.6 
6.4 

Percent, 
80.6 
16.8 

Percent 
17.8 
8.1 

Percent. 
4.7 

18SM 

8ab«)U 

4.1 

Clay. 


Percent 
8.9 
82.2 


ORANGESUBG  FINE  SAND. 

The  Orangeburg  fine  sand  is  a  gray  to  grayish-brown  fine  sand, 
underlain  at  from  15  to  about  28  inches  by  a  reddish  fine  sandy  loam, 
which  quickly  passes  into  a  friable  red  fine  sandy  clay.  A  substratum 
of  compact  fine  sandy  clay  mottled  pinkish  red,  yellow,  and  drab  is 
generally  encountered  at  from  4  to  5  feet.  Occasionally  on  steep 
slopes  the  surface  soil  has  been  washed  off,  leaving  the  clay  subsoil 
exposed.  Such  "gall  spots"  are  generally  too  small  to  be  shown  in 
the  map.  As  a  rule  the  depth  of  the  surface  soil  increases  with  descent 
of  slope,  the  depth  to  the  clay  not  infrequently  being  3  feet  or  more 
on  the  lower  slopes  and  in  the  valleys  or  in  the  interridge  flats.  The 
timber  growth  is  mainly  longleaf  pine.  Wire  grass  is  abundant 
everywhere  in  the  timber. 

The  topography  of  the  type  for  the  most  part  is  rolling.  In  the 
southern  part  of  the  county  it  has  been  cut  up  considerably  by  erosion. 
The  stream  valleys  are  deep  and  broad  and  there  are  a  number  of 
hills  or  eminences  from  which  good  views  of  the  surrounding  country 
can  be  had.  The  slopes,  however,  are  mostly  gentle  and  washing  is 
not  serious.  Sidehill  ditches  or  terraces  which  follow  the  contours 
of  the  slopes  are  invaluable  in  the  prevention  and  checking  of  erosion. 
Toward  the  northern  part  of  the  county  the  type  gradually  gives 
way  to  members  of  the  Norfolk  series  and  its  surface  configuration 
becomes  less  uneven.  The  natural  drainage  is  good.  Crops  sometimes 
suffer  from  drought  where  the  depth  to  clay  is  more  than  20  inches. 

The  most  extensive  areas  are  those  in  the  southern  pfart  of  the 
county  in  the  section  drained  by  Pine,  Wards,  and  Connell  creeks  and 
between  Thomasville  and  Bo^on  in  the  sections  drained  by  Olive 
and  AuciUa  creeks.  A  considerable  portion  of  the  Orangeburg  fine 
sand  is  under  cultivation.  Cotton  is  the  principal  crop,  and  generally 
enough  com  is  grown  for  home  use.  The  average  yields  are  lower 
than  they  should  be,  largely  for  the  reason  that  much  of  the  land  is 
worked  by  careless  tenants.  When  the  soil  is  well  supplied  with 
organic  matter,  as  can  be  readily  done  by  growing  cowpeas  or  velvet 
beans  in  rotation  with  cotton,  com,  oats,  or  other  crops,  yields  of  from 
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one-half  to  three- fourths  bale  of  cotton,  26  to  40  bushels  of  com,  and 
20  to  40  bushels  of  oats  per  acre  can  be  secured.  The  usual  yields, 
however,  are  lower  than  these  figurea  Cotton  seems  to  go  less  to  stalk 
in  wet  seasons  than  on  the  Norfolk  fine  sand ;  still  there  is  considerable 
trouble  on  account  of  this  tendency  of  the  plant.  The  crop  suffers 
from  rust  occasionally  and  needs  more  potash  than  is  generally  ap- 
plied. The  experience  of  some  of  the  most  successful  farmers  on 
this  soil  indicates  that  a  complete  fertilizer  carrying  approximately 
8  per  cent  phosphoric  acid,  2  per  cent  nitrogen,  and  6  to  10  per  cent 
pota^,  applied  at  the  rate  of  from  300  to  500  pounds  an  acre  is  a 
most  excellent  application,  particularly  when  made  in  conjunction 
with  barnyard  manure,  or  a  green  manuring  crop,  as,  for  instance, 
cowpeas.  Sorghum  and  sugar  cane  do  well,  and  a  good  quality  of 
sirup  is  made.  Vegetables,  like  beans,  Irish  potatoes,  watermelons, 
cantaloupes,  and  cucumbers,  can  be  successfully  grown.  The  type 
produces  a  good  grade  of  cigar-wrapper  tobaceo  when  the  depth  to 
the  clay  is  20  inches  or  more. 

Land  of  this  type  of  soil  can  be  bought  for  $5  to  $10  an  acre. 

The  following  table  shows  the  results  of  mechanical  analyses  of 
typical  samples  of  the  Orangeburg  fine  sand : 

Mechanical  analyses  of  Orangeburg  fine  sand. 


No.            '  Description. 

1 

Fine 
gravel. 

Coaree 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

SHt 

Clay. 

18596 

Soil 

Percent 

0.1 

.0 

PeromL 

1.6 

.9 

Percent 
2.7 
1.7 

PerceM. 
65.5 
52.6 

Percent 
18.8 
12.1 

Percent. 
6.1 
6.8 

Percent 
6w5 

1S697..  

Subsoil 

27.7 

OBANOEBUBG  FINE  SANDY  LOAM. 


The  surface  soil  of  the  Orangeburg  fine  sandy  loam  coi^sts  of  a 
brown,  reddish-brown,  or  dull-gray  fine  sandy  loam,  ranging  from 
a  few  inches  to  15  inches  in  depth.  The  brown  and  reddish-brown 
colors  in  the  soil  usually  give  way  to  lighter  colors  with  increase  in 
depth  to  clay,  and  the  texture  also  becomes  somewhat  lighter  where 
the  subsoil  lies  at  a  greater  distance  from  the  surface.  The  subsoil 
is  a  friable  red  fine  sandy  clay  to  a  depth  of  36  inches  or  more,  below 
which  is  usually  found  a  mottled  compact  friable  sandy  clay,  similar 
to  that  underlying  the  Orangeburg  fine  sand  and  the  better  drained 
.Norfolk  soils.  Along  the  steep  stream  slopes  the  subsoil  sometimes 
becomes  quite  plastic  and  the  type  here  occasionally  grades  into  the 
Susquehanna  fine  sandy  loam.  Both  soil  and  subsoil  hold  moisture 
well  and  under  normal  conditions  the  subsoil  usually  has  about  tbe 
same  degree  of  friableness  as  that  of  the  Norfolk  fine  sandy  loam, 
but  when  wet  it  is  a  little  more  sticky  and  plastic. 
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Small  iron  concretions  or  pebbles  occur  in  local  areas,  most  com- 
mcmly  on  the  crests  of  ridges  and  knolls,  where  erosion  has  been  active 
and  the  surface  soil  is  shallow.  These  pebbles  may  be  found  inter- 
q)ersed  evenly  throughout  the  soil  and  subsoil,  or  they  may  occur 
most  abundantly  in  sections  of  the  soil  mass  at  vaCrious  deptt^.  The 
pebbly  or  "pimply"  areas  are  considered  most  productive.  The 
depth  to  the  subsoil  usually  increases  on  the  lower  slopes,  owing  to 
removal  of  the  soil  from  higher  to  lower  positions  by  wash.  In  some 
of  the  small  valley-like  locations  between  knolls  and  hills,  the  soil 
depth  is  sometimes  greater  than  15  inches,  and  the  subsoil  instead  of 
being  red  is  more  nearly  yellow  in  color.  The  tjrpe  is  locally  styled 
**  red  clay  ^  or  "  red  land  "  according  to  the  color  of  the  soil  and  depth 
to  clay. 

This  soil  is  more  inclined  to  wash  than  any  other  type  in  the  area, 
owing  to  the  fact  that  the  subsoil  takes  up  water  rather  slowly.  Ehir- 
ing  the  heavy  rainfalls  the  soil  soon  becomes  supersaturated  and  has 
a  tendency  to  flow  and  wash  away.  .This  accounts  for  the  "  gall  "  or 
"  clay  spots  "  here  and  there  on  the  steeper  slopes.  On  the  whole  such 
eroded  areas  are  scarce  and  the  total  acreage  of  land  damaged  in  this 
way  is  small.  The  tendency  to  wash  can  be  reduced  to  a  minimum  by 
increasing  the  water-holding  capacity  of  the  soil  and  subsoil  by  means 
of  deep  plowing  and  the  incorporation  of  organic  matter  by  turning 
under  manure,  cowpeas,  or  other  crops.  Much  can  also  be  done  to 
check  erosion  by  constructing  sidehill  ditches  and  by  terracing. 

The  Orangeburg  fine  sandy  loam  occurs  most  extensively  in  the 
southern  half  of  the  county.  Its  surface  is  generally  the  most  rolling 
of  any  soil  type  in  the  area,  excepting  perhaps  the  Orangeburg  fine 
sand.  Much  of  it  occurs  on  the  steeper  stream  slopes.  It  is  also 
sometimes  encountered  in  small  areas  in  nearly  flat  bodies  on  the  up- 
lands and  often  on  the  crests  of  ridges  and  hills.  Sink  holes  are 
fairly  abundant. 

On  account  of  the  rolling  character  of  the  surface  the  natural 
drainage  is  good.  Crops  suffer  very  little  from  drought;  in  fact, 
rather  more  injury  comes  from  an  overabundance  of  moisture  in  wet 
seasons,  when  cotton  frequently  produces  an  immense  stalk  with  but 
little  fruit 

The  timber  growth  is  mainly  longleaf  pine.  There  are  ham- 
mock areas,  both  in  the  uplands  and  along  slopes,  which  support 
heavy  growths  of  dogwood  and  oak,  with  a  scattering  of  hickory. 
Here  the  soil  is  generally  shallow  and  more  loamy  than  usual. 
Clumps  of  mayhaw,  black  gum,  and  cypress  are  frequently  seen  in 
the  sink  holes  and  swampy  depressions,  while  in  the  better  drained 
pine  woods  there  is  always  a  good  growth  of  wire  grass. 

The  Orangeburg  fine  sandy  loam  is  a  productive,  durable  soil. 
It  is  best  adapted  to  cotton,  oats,  and  forage  crops.    Com  does  only 
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moderately-  well.  Heavy  yields  of  sirup  can  be  made,  but  the  qual- 
ity is  inferior  both  in  color  and  flavor  to  that  produced  on  the  Nor- 
folk soils.  The  acreage  yield  of  cotton  runs  from  about  one-half  to 
1  bale,  of  corn  from  8  to  15  or  20  bushels,  and  of  oats  from  15  to  80 
bushels.  Rather  poor  average  yields  of  oats  are  secured,  for  the 
reason  that  the  crop  is  too  often  sown  in  late  winter  or  spring  on 
roughly  prepared  land,  whereas  it  should  be  sown  in  the  fall  or  early 
winter  on  a  well-plowed  and  thoroughly  harrowed  seed  bed. 

Judging  the  experiences  of  good  farmers,  the  best  commercial  ferti- 
lizer for  cotton,  com,  and  oats  should  analyze  about  10-2-5.  Ferti- 
lizer applications  for  cotton  should  be  somewhat  lighter  upon  this 
type  than  upon  the  Norfolk  soils,  the  usual  rate  being  from  300  to 
400  pounds  to  the  acre,  according  to  the  depth  of  soil  and  the 
organic  matter  content,  lighter  applications  being  necessary  on  the 
shallow  "  pimply  "  phase.  For  corn  and  oats,  250  to  350  pounds  is 
sufficient.  Barnyard  manure  is  the  best  fertilizer  that  can  be  used 
on  this  soil,  although  cowpeas  and  velvet  beans  help  wonderfully, 
whether  cut  for  hay,  grazed,  or  plowed  under.  These  crops  should 
be  grown  in  rotation  with  the  other  general  farm  crops  and  occasion- 
ally on  the  deep  phase  a  crop  of  cowpeas  sliould  be  plowed  under 
while  in  the  half-matured  stage.  Commercial  fertilizers  should 
always  be  used  in  conjunction  with  some  form  of  organic  matter. 
Deep  fall  plowing  should  be  practiced  generally. 

The  Orangeburg  fine  sandy  loam  is  not  considered  a  good  wrapper- 
tobacco  soil.  The  leaf  is  inclined  to  be  thick  and  coarse  textured,  and 
the  burn  is  often  poor,  but  it  is  the  best  filler-tobacco  soil  in  the  coun- 
try. It  should  produce  from  500  to  1,000  pounds  or  more  per  acre 
of  the  Cuban  filler  type.  Crimson  clover  would  do  well  on  this  soil. 
Alfalfa  probably  would  succeed  on  the  heavy  or  hammocky  areas. 
Irish  potatoes  do  well  where  the  soil  is  from  10  to  15  inches  deep. 
The  type  is  not  so  generally  suited  to  vegetables  as  are  the  Norfolk 
soils.  Peanuts,  sorghum,  and  vetch  can  be  grown  successfully.  Cow- 
peas for  hay  would  prove  a  profitable  crop.  Vetch  as  a  winter  cover- 
crop  would  protect  slopes  from  washing  and  at  the  same  time  improve 
the  soil  and  furnish  an  excellent  early  spring  forage  or  grazing  crop. 

The  following  table  shows  the  results  of  mechanical  analyses  of 
this  type: 

Mechanical  analyses  of  Orangeburg  fine  sandy  loam. 


No. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

sut 

CUy. 

18691 

Soil 

PercatL 

0.6 

.8 

PareenL 
6.9 
4.0 

PercmL 
9.8 
6.4 

Percent. 
60.0 
41.6 

Percent 
16.7 
11.4 

Percent. 
7.6 

8.5 

Pcrcemt, 
9.8 

18692 

SubeoU 

27.4 
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POBTSMOUTH  8ANDT  LOAM. 

The  soil  of  the  Portsmouth  sandy  loam  is  a  dark-gray  to  nearly 
black  medium  sandy  loam,  carrying  a  high  percentage  of  organic  mat- 
ter and  averaging  about  15  inches  in  depth.  The  subsoil  is  a  gray  or 
drab  sandy  loam,  frequently  mottled  with  reddish  and  yellow  colors. 
It  is  always  quite  compact  and  usually  saturated  with  water  below  24 
inches.  Sometimes  the  soil  is  a  sand  to  a  depth  of  3  feet  or  more,  in 
which  case  the  lower  material  is  exceedingly  compact  and  wet.  The 
type  represents  areas  in  which  the  drainage  has  been  so  imperfect  as 
to  favor  the  accumulation  of  organic  matter. 

The  Portsmouth  sandy  loam  occurs  largely  in  the  northeastern 
part  of  the  county,  occupying  gentle  undulating  and  flat  upland  coun- 
try, stream  slopes,  and  slight  depressions.  The  timber  growth  is 
largely  longleaf  pine,  and  in  the  poorer-drained  locations  it  usually 
supports  a  thick  growth  of  gallberry  bushes,  and  frequently  "  bugles  " 
and  palmettoes.  The  type  is  sometimes  spoken  of  as  "mud-land," 
and  is  generally  considered  poor,  and  but  little  is  under  cultivation. 
When  drained,  good  cotton  can  be  grown  where  there  is  a  sandy  loam 
subsoil  within  10  to  20  inches  of  the  surface,  and  upon  such  areas  good 
sugar  cane,  rice,  com,  and  strawberries  could  also  be  produced.  By 
means  of  open  ditches  drainage  may  be  established  with  little  diffi- 
culty, except  upon  those  areas  which  have  a  quicksand  subsoil.  The 
quicksand  caves  in  and  causes  much  trouble  with  the  ditches.  Such 
areas,  however,  are  easily  determined  by  the  fact  that  they  support  a 
growth  of  "  bugles  "  or  palmettoes. 

The  foDowing  analyses  of  soil  and  subsoil  show  the  composition  of 
the  Portsmouth  sandy  loam: 

Mechanical  analyses  of  Portsmouth  sandy  loam. 


Kmnbar. 

DescrlpUon. 

Fine 
gravel. 

Coaree 
Band. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

sut 

CUy. 

1^566 

Soil 

Percent 
1.0 
1.5. 

Percent 
17.1 
14.9 

Percent. 
11.5 
10.9 

Percent 
88.6 
88.6 

Percent. 
28.4 
18.6 

Percent 
6.4 
5.8 

Percent 
1  9 

Iffi57 

SobeoU 

15.0 

PORTSMOUTH    FINE  SANDT  LOAM. 


The  Portsmouth  fine  sandy  loam  occurs  as  flat  upland,  as  upland 
depressions,  and  as  areas  along  the  slopes  and  around  the  heads  of 
streams.  The  soil  varies  from  a  dark-gray  to  nearly  black  loamy 
fine  sand  to  a  fine  sandy  loam,  and  generally  passes  at  from  10  to  15 
inches  into  a  light-gray  fine  sand.  At  about  20  to  25  inches  this 
light  material  grades  into  a  gray  or  drab  heavy  fine  sandy  loam  to 
clay  loam,  mottled  with  yellowish  and  reddish  colors.  The  lower 
subsoil  is  almost  always  saturated.    Frequently  in  the  flat  areas  the 
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material  included  between  10  to  20  inches  has  a  dark-brown,  iron- 
stained  appearance,  which  has  been  caused  by  the  precipitation  of 
iron  hydrates  from  the  leachings  of  the  surface  soiL  In  many  places 
the  light-gray  fine  sand  persists  to  a  depth  of  3  feet  or  more,  but 
such  bodies  represent  areas  that  were  too  small  to  warrant  separa- 
tion. In  the  depressions  fine  material  has  washed  in  from  the 
surrounding  higher  land,  giving  the  soil  here  a  more  loamy  texture 
than  is  typical. 

The  Portsmouth  fine  sandy  loam  consists  of  the  same  soil  material 
that  constitutes  the  Norfolk  fine  sandy  loam,  except  that  there  is 
more  clay  in  the  subsoil  of  the  latter.  The  difference  between  these 
types  has  been  brought  about  largely  by  the  poor  drainage  c<mditions 
that  have  obtained  in  the  Portsmouth  fine  sandy  loam,  conditions 
that  have  favored  the  accumulation  of  dark-colored  vegetable  matter 
in  the  soil  portion  and  that  have  hindered  oxidation  of  the  subsoil 
by  exclusion  of  air. 

The  timber  growth  consists  mainly  of  longleaf  pine.  There  is, 
however,  considerable  ^^  slash ''  pine  along  the  slopes  of  streams  and 
in  depressions.  A  dense  undergrowth  of  gallberry  bushes  is  every- 
where present,  and  in  places  where  the  soil  is  imderlain  by  ^^  quick- 
sand "  or  saturated  material  palmetto  and  pitcher  plants  (locally 
called  '' bugles '')  are  comm<m.  The  bugle  land  and  palmetto  flats 
are  considered  as  being  extremely  poor.  The  line  of  separation 
between  this  soil  and  the  better  drained  Norfolk  and  Orangeburg 
soils  can  be  pretty  accurately  determined  by  a  careful  observation 
of  the  vegetal  growth.  There  is  much  less  wire  grass  and  always 
a  heavier  growth  of  gallberry  on  this  type  than  on  the  well-drained 
soils.  The  stream  slope  phase  often  follows  up  gentle  slopes  nearly 
to  the  general  upland  level,  and  occasionally  extends  out  into  the 
uplands  as  broad  stretches  of  "  piney  woods  ^  or  "  gallberry  flats,'' 
as  in  the  case  of  the  large  area  on  Lost  Creek.  There  are  some  level 
areas  lying  next  to  and  at  a  slight  elevation  above  the  bott(Mn  land 
along  the  rivers  and  some  of  the  larger  streams,  such  as  the  body 
west  of  the  Ocklocknee  River  on  the  Atlantic  Coast  Line  Kailroad. 
Although  these  areas  at  first  sight  have  the  appearance  of  second 
bottoms,  they  probably  are  not  true  second  terraces,  inasmuch  as 
similar  flat  areas  are  common  in  the  uplands  at  considerable  dis- 
tances from  streams.  On  the  steeper  slopes  the  type  is  generally 
found  next  to  the  stream  meadow  land  as  narrow  strips.  Many 
areas  occur  as  slight  depressions  around  the  heads  of  streams,  occa- 
sionally in  deep  amphitheaterlike  excavations,  representing  probably 
old  sink  holes  which  have  had  their  sides  eroded  away. 

The  type  is  found  largely  throughout  that  part  of  the  county  lying 
north  of  the  main  line  of  the  Atlantic  Coast  line  Railroad.    It  is 
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much  less  ccmspicuous  south  of  this  line  and  in  the  Meigs  and  Ella 
Belle  districts.  In  the  northern  part  of  the  county  it  is  closely  asso- 
ciated with  the  Portanouth  sandy  loam,  where  it  occurs  as  flbat  and 
gently  undulating  areas  of  longleaf-pine  land.  There  are  a  great 
many  small  bodies  of  the  type,  mainly  depressions  and  wet-weather 
poods,  throughout  the  county  which  were  too  small  to  show  on  the 
map.  The  more  swampy  of  these  are  known  as  " black  gum,"  "cy- 
press," or  "  mayhaw  "  ponds,  according  to  the  timber  growth. 

The  Portsmouth  fine  sandy  loam  is  generally  considered  an  unpro- 
ductive soil,  and  for  this  reason  only  a  small  portion  has  ever  been  put 
under  cultivation.  It  is  believed,  however,  that  the  main  bodies  of 
the  type  could  be  drained  readily  by  means  of  deep  open  ditches  and 
put  into  a  fairly  productive  condition.  The  chief  trouble  would  come 
from  caving  and  filling  in  of  the  sandy  subsoil  Some  of  the  narrow 
slope  strips  have  a  substratum  of  impervious  clay,  which  would  make 
drainage  rather  difficult,  if  not  ineffective.  At  present,  however,  the 
question  of  drainage  is  not  pressingly  important  because  of  the  ex- 
tensive areas  of  uncleared,  well-drained  lands  that  are  available  for 
cultivation. 

This  soil  thoroughly  drained  would  produce  good  com,  strawber- 
ries, onions,  and  prolmbly  sugar  cane  and  celery.  Some  good  crops 
of  rice  have  been  grown  without  ditching.  A  few  areas  that  were 
brought  under  cultivation  by  ditching  have,  after  several  years'  culti- 
vation, become  somewhat  lighter  in  color  as  a  result  of  the  better 
areation  and  organic  matter  decomposition. 

The  following  table  gives  the  average  results  of  mechanical  analy- 
ses of  samples  of  the  soil  and  subsoil  of  the  Portsmouth  fine  sandy 
loam: 

Mechanical  analyses  of  Portsmouth  fine  sandy  loam. 


Ko. 

Pqtcripttwi. 

Fine 

Coarae 
flftnd. 

Medium 
sand. 

Fine 
■and. 

Very  fine 
sand. 

Bllt. 

Clay. 

18858,18661 

18660,  U6a2 

1886D.  18563 

Soil 

PercenL 

0.4 

.1 

.2 

PercenL 
8.0 
2.5 
2.S 

PercenL 
4.1 
8.5 
3.5 

PercenL 
60.6 
68.8 
58.1 

Per  cent, 
28.2 
19.8 
21.9 

PercenL 
6.6 
5.9 
6.4 

Perct, 
2.5 

Bnbwll 

Lowerflobmil. 

4.9 
7.6 

POKffBMOUTH   FINE  SAND. 

Only  a  small  extent  of  the  Portsmouth  fine  sand  was  mapped  in 
Thomas  County.  The  soil,  to  a  depth  of  about  8  inches,  is  a  black 
fine  sand  of  high  organic  matter  content.  This  is  underlain  at  about 
8  inches  by  either  a  gray  or  an  iron-stained  fine  sand,  which,  at  about 
2  feet,  passes  into  a  compact  gray  or  drab  fine  sand,  usually  saturated 
with  water.    This  lower  saturated  portion  caves  and  flows  in  exca- 
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vations  in  such  a  way  as  to  make  drainage  of  the  type  rather  a  seri- 
ous problem.  The  largest  area  lies  2  miles  east  of  Thomasville. 
Several  areas  had  to  be  included  with  the  Portsmouth  fine  sandy  loam 
because  of  their  small  size  and  intricate  association  with  this  type. 

The  type  is  of  little  agricultural  value.  Rice,  probably,  could 
be  grown  with  a  fair  degree  of  success,  and  com  and  sugar  cane  prob- 
ably would  do  fairly  well  with  the  establishment  of  good  drainage. 

The  following  table  gives  the  results  of  mechanical  analysesx)f  this 
soil: 

Mechanical  analyses  of  Portsmouth  fine  sand. 


No. 

Description. 

Pine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

Silt 

Clay. 

18564  

Soil 

Percent. 

0.9 

.7 

Percent. 
6.3 
4.9 

Percent. 
6.0 
5.3 

Percent. 
62.8 
68.9 

PercenL 
18.7 
21.4 

Per  cent, 
7.2 
6.7 

PercenL 
2.8 

18565 

Subsoil 

1.4 

SUSQUEHANNA  FINE  SANDY  LOAM. 

The  Susquehanna  fine  sandy  loam  is  a  dark-gray  fin©  sandy  loam, 
underlain  at  a  depth  of  from  6  to  20  inches  by  mottled  pinkish-red 
and  drab  stiff  impervious  clay  or  by  a  yellow  clay  slightly  mottled 
with  red  and  drab.  This  subsoil  material  when  wet  is  extremely 
plastic  and  adhesive  and  when  dry  becomes  very  hard.  The  mottled 
clay  sometimes  passes  into  a  greenish-yellow  or  &►  white  material  free 
from  grit  which  resembles  fuller's  earth.  A  piece  of  this  impalpable 
material  will  stand  for  days  in  running  water  without  showing  signs 
of  disintegi^ation.  In  marginal  strips  along  stream  slopes  the  depth 
of  soil  is  quite  variable,  increasing  with  the  descent  of  slope,  accord- 
ingly as  material  has  accumulated  from  above  by  wash.  Limestone 
fragments  are  sometimes  seen  in  the  subsoil,  and  there  are  some  small 
strips  along  the  steeper  slopes  where  limestone  comes  quite  near  the 
surface.  Here  the  subsoil  color  is  usually  a  greenish  yellow  and  it 
would  seem  that  such  areas  have  been  at  least  partially  derived  from 
limestone.  There  are  several  small  flat  upland  areas,  like  the  one 
south  of  Ochlocknee. 

The  Susquehanna  fine  sandy  loam  is  usually  referred  to  as  "  pipe 
clay."  Small  upland  areas  where  the  subsoil  is  quite  near  the  surface 
are  sometimes  called  "  cowhide  land."  The  type  is  quite  limited  in 
extent.  A  number  of  areas  were  too  small  to  be  shown  on  the  map. 
Practically  none  is  under  cultivation.  The  timber  growth  is  mainly 
longleaf  pine. 

Cotton,  peanuts,  and  forage  crops  would  do  fairly  well.  Sweet 
potatoes,  vegetables,  tobacco,  and  fruits  would  not  succeed. 
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The  following  table  shows  the  results  of  mechanical  analyses  of  the 
soil  and  subsoil  of  this  type : 

Mechanical  analyses  of  Susquehanna  fine  sandy  loam. 


No. 

!>««•?«<«>•     gS?S. 

Coarae 

sand. 

Mediom 
sand. 

Fine 
sand. 

Very  fine 
sand. 

Silt 

Clay. 

18508 

Soil 

Percent. 

0.7 

.0 

Percent. 

2.9 

.6 

Percent. 

1.2 

.2 

Percent. 

26.7 

7.7 

Percent. 
48.7 
16.2 

PercenL 
14.6 
10.4 

PercenL 
10.1 

18699 

Subsoil 

64.1 

CHASTAIN  FINE  SANDT  LOAM. 


The  Chastain  fine  sandy  loam  comprises  the  more  open,  broad  river 
and  stream  bottoms,  which  are  fairly  uniform  in  soil  texture. 

The  bottom  lands  or  "  river  flats  "  of  the  Ocklocknee  River  consist 
for  the  most  part  of  grayish  and  dark-gray  fine  sandy  loam  to  fine 
sand,  underlain  usually  at  from  2  to  4  or  5  feet  by  an  impervious  stiff 
fine  sandy  clay  mottled  drab,  yellow,  and  red.  This  clay  sometimes 
comes  very  near  the  surface,  especially  near  the  line  of  contact  with 
the  upland  soils  in  which  situations  the  soil  is  more  soggy  than  where 
there  is  greater  depth  to  the  clayey  material.  In  case  of  the  typical 
or  loamy  phase  the  soil  ordinarily  is  a  light  fine  sandy  loam,  dark- 
gray  at  the  surface  and  gray  or  drab  below,  while  the  subsoil  is  a  yel- 
low drab,  or  a  mottled  yellow  and  drab,  clammy  fine  sandy  loam  to 
fine  sandy  clay.  The  lighter  phase,  occurring  mainly  as  small  erratic 
mounds,  consist  of  a  grayish  fine  sand,  underlain  by  a  drab  or  light- 
gray  material  of  the  same  texture. 

The  surface  of  the  Chastain  fine  sandy  loam  is  quite  flat  except  for 
occasional  interruptions  by  sloughs,  old  stream  channels,  and  small 
depressions,  some  of  which  contain  water  the  year  around.  In  some 
of  the  old  stream  channels  and  small  depressions  the  soil  is  usually 
dark  colored  and  mucky.  The  bottom  lands  of  the  Ocklocknee  River 
vary  in  width  from  a  quarter  to  three-quarters  of  a  mile,  and  are  so 
subject  to  overflow  that  none  of  the  type  is  at  present  under  cultiva- 
tion. 

The  Chastain  fine  sandy  loam  is  popularly  considered  very  poor 
land.  Much  of  the  type  could  be  improved  by  ditching  and  made 
to  produce  grass  and  forage  crops ;  but  with  the  large  extent  of  avail- 
able upland  it  is  not  likely  that  any  attempt  will  be  made  to  bring 
this  soil  under  cultivation  in  the  near  future.  At  present  it  is  covered 
with  longleaf  pine,  which  is  valuable  for  the  production  of  lumber 
and  turpentine.  Scattering  gallberry  bushes  and  palmettoes  are 
common. 

A  considerable  total  area  of  the  Chastain  fine  sandy  loam  is  found 
along  such  streams  as  Aucilla,  Big,  Coon,  Pine,  Piscola  and  Wards 
72352**— 10 29  ^        _  PnncrTr^ 
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creeks,  and  here  the  impervious  clay  substratum  is  not  so  near  the 
surface,  and  the  soil  proper  is  a  uniform  light  fine  sandy  loam. 

It  is  believed  that  with  ditching  much  of  this  type,  in  particular 
that  found  in  the  southern  part  of  the  area  along  Wards,  Pine, 
Aucilla,  and  Connell  creeks,  where  overflows  are  less  common  and  a 
considerable  extent  is  not  subject  to  overflow  at  all,  could  be  brought 
into  condition  for  growing  good  crops  of  com. 

MEADOW. 

Broadly  speaking,  Meadow  includes  land  which  is  too  wet  for  culti- 
vation, yet  not  so  poorly  drained  as  to  be  covered  with  water.  For 
convenience  and  more  specific  treatment  the  type  will  be  discussed 
under  three  heads  or  phases:  Meadow  of  the  poorly  drained  small 
stream  bottoms;  the  quasi-bottom  lands,  and  the  Meadow  found  in 
upland  depressions. 

Adjoining  nearly  every  small  stream  in  the  area  are  narrow  strips 
of  poorly  drained,  soggy  bottom  land  of  variable  texture  which  re- 
ceive much  seepage  water  from  adjacent  slopes  and  rarely  dry  out  to 
a  good  firm  condition.  They  usually  begin  around  the  heads  of 
streams,  even  of  those  which  run  only  in  wet  seasons,  and  follow 
along  as  marginal  strips  to  the  more  open  bottom  land  of  the  larger 
streams.  Such  land,  though  quite  variable  in  texture,  is  generally 
dark-colored  and  mucky  in  the  upper  portion  and  quite  sandy  below. 
Nearly  white  sand  is  found  to  a  depth  of  8  feet  or  more  in  places. 
Occasionally  a  stiff  whitish  or  bluish-drab  clay  occurs  at  a  depth  of 
3  feet,  sometimes  in  the  shape  of  lenses,  the  interstitial  material  being 
sandy.  Again  the  soil  may  be  a  heavy  loam  or  a  silt  loam.  The 
timber  growth  consists  mainly  of  magnolia,  bay,  maple,  poplar,  beech, 
longleaf  and  shortleaf  pine.  There  is  always  a  dense  undergrowth 
of  gallberry  and  other  water-loving  shrubbery.  These  wet  bottom 
lands  are  popularly  considered  as  worthless  for  agricultural  purposes, 
and  practically  none  is  under  cultivation.  Corn  would  do  well  in 
many  places,  were  the  land  thoroughly  ditched  and  drained. 

Another  grade  of  Meadow,  or  quasi-bottom  land,  is  found  in  the 
southern  part  of  the  county,  where  in  some  of  the  broad  valleys  and 
in  the  lower  situations  good  soil  has  been  brought  down  from  the 
slope  and  deposited  along  the  small  streams  and  sloughlike  water- 
ways. Some  of  these  waterways  are  merely  sloughs,  the  water  soak- 
ing in  the  ground  or  running  only  in  protracted  wet  seasons  and  dur- 
ing heavy  rainfalls.  Such  land  is  quite  diverse  in  composition,  but 
when  ditched  thoroughly  produces  good  com  and  oats.  Live  oak  and 
pine  constitute  the  common  timber  growth  on  this  grade  of  Meadow. 

Still  another  class  of  Meadow  is  found  in  the  shallow  sink-hole  de- 
pressions which  contain  water  during  a  part  of  the  year.    Such  land 
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embraces  those  shallow  ponds  that  are  usually  dry  in  summer.  Some 
of  these  depressions  hold  water  the  year  around  and  are  called  "  may- 
haw,"  *  cypress,"  or  "  black  gum  "  ponds,  according  to  the  growth. 
Many  of  the  areas  were  too  small  to  be  shown  on  the  map.  Certain 
areas  could  be  drained  and  utilized  for  the  production  of  rice. 

Not  much  of  the  Meadow  type  will  be  put  under  cultivation  until 
the  country  is  much  more  thickly  settled  and  the  well-drained  up- 
lands more  generally  utilized. 


The  areas  mapped  as  Swamp  embrace  the  excessively  wet  stream 
bottoms,  as  for  example  such  as  are  found  bordering  the  lower 
courses  of  Aucilla  and  Pine  creeks. 

The  soil  is  a  dark-colored  material  with  a  wide  range  of  texture 
and  is  more  or  less  commingled  with  decaying  vegetation.  These 
Swamp  areas  gradually  blend  with  the  somewhat  better  drained 
meadow  land.  Along  the  eastern  end  of  Lake  Linton  in  the  south- 
eastern part  of  the  county  is  a  body  of  Swamp  about  1  square  mile 
in  extent  which  consists  of  a  marshlike  flat  nearly  always  Covered 
with  water.  This  phase  of  swamp  known  as  "  prairie  land  "  supports 
a  luxuriant  growth  of  water-loving  grasses  (mainly  reeds)  very  val- 
uable for  pasturage. 

SUMMARY. 

Thomas  County,  situated  in  southwest  Georgia,  on  the  Florida  line, 
has  an  extent  of  345,728  acres  or  about  540  square  miles.  The  topog- 
raphy varies  from  flat  to  gently  rolling.  There  are  broad  stretches 
of  interstream  country  in  which  the  drainage  systems  are  so  imma- 
ture that  considerable  bodies  of  land  are  too  wet  for  agriculture  in 
their  natural  state.  The  Big  and  Little  Ocklocknee  rivers  and  the 
larger  creeks  like  the  AuciUa,  Pine,  Wards,  Big  Piscola  have  broad 
bottoms  which  are  in  whole  or  in  part  subject  to  annual  overflow. 
These  streams  have  cut  comparatively  deep  valleys. 

The  summers  are  long  and  hot,  though  not  as  hot  as  would  be 
expected  in  this  latitude  on  account  of  moderating  breezes  from  the 
Gulf.  The  mean  temperature  of  the  three  hottest  months,  June,  July, 
and  August,  is  81**  F.;  the  mean  temperature  for  the  coldest  months, 
December,  January,  and  February,  being  53**  F.  Snow  seldom  falls, 
but  heavy  frosts  may  be  expected  at  any  time  from  the  middle  of 
November  to  the  first  of  March. 

Transportation  facilities  are  very  good  for  the  larger  part  of  the 
county.  Railroads  radiate  in  6  directions  from  Thomasville.  The 
dirt  roads  are  straight  and  are  kept  in  remarkably  good  condition 
throughout  the  year. 
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It  also  lies  in  the  best  part  of  the  sugar-cane  sirup  region.  A  large 
quantity  of  sirup  is  made,  and  the  industry  is  gradually  being  ex- 
tended upon  a  profitable  basis. 

Cotton,  both  the  long  and  short  staple  varieties,  is  produced 
throughout  the  area.  Corn,  oats,  velvet  beans,  cowpea^,  sorghum, 
and  other  forage  crops,  sweet  potatoes,  and  peanuts  (for  hogs)  are 
grown  extensively  throughout  the  area.  Watermelons  are  an  impor- 
tant specialty. 

Pears,  figs,  grapes,  and  plums  do  well  on  the  better  drained  soils. 
There  are  unlimited  opportunities  for  the  development  of  the  truck- 
ing industry. 

There  is  a  considerable  acreage  of  land  which  will  produce  good 
yields  of  the  very  best  quality  of  the  Sumatra  wrapper  type  of  to- 
bacco. There  is  also  an  extensive  area  of  land  highly  adapted  to  the 
Cuban  filler. tobacco. 

More  bam  manure  should  be  produced  and  larger  quantities  of 
"compost"  used.  Home  mixing  of  fertilizers  is  profitable.  Both 
cotton-seed  meal  and  cotton  seed  are  excellent  fertilizing  materials. 

Too  little  attention  is  paid  to  rotation.  The  same  crop  should  not 
be  grown  continuously  on  the  same  land,  but  the  crop  should  be 
changed  from  year  to  year. 

The  soils  of  Thomas  County  vary  from  moderately  heavy  fijie 
sandy  loam  to  gravelly  or  "  pimply  "  sandy  loam.  Besides  the  mis- 
cellaneous soils  there  are  representatives  of  three  important  series — 
the  Norfolk,  Orangeburg,  and  Portsmouth  series. 

The  Norfolk  fine  sandy  loam  has  been  divided  into  three  phases, 
according  to  variation  in  depth  to  the  yellow  clayey  subsoil.  The 
shallow  phase,  (with  a  soil  depth  of  a  few  inches  to  10  inches)  is 
well  suited  to  cotton,  oats,  forage  crops,  and  peanuts,  but  is  a  little 
too  heavy  for  best  results  with  corn,  tobacco,  sugar  cane,  watermelons, 
potatoes,  and  truck  generally;  the  medium  deep  phase  (10  to  20  inches 
to  the  subsoil)  is  the  best  sugar  cane  and  Sumatra  wrapper  tobacco 
soil  of  the  region  and  produces  good  com,  potatoes,  forage  crops  of 
all  kinds,  vegetables,  and  fair  cotton.  Pecans,  pears,  plums,  and 
grapes  do  well.  The  deep  phase  (20  to  30  inches  to  the  subsoil) 
produces  very  fair  corn,  an  excellent  quality  of  sugar-cane  sirup,  and 
various  vegetables,  but  is  too  droughty  for  tobacco  without  irriga- 
tion. Cotton  is  inclined  to  go  too  much  to  weed  in  wet  seas<ms.  All 
crops  require  extra  heavy  applications  of  fertilizer  and  manure  cm 
this  last  phase. 

The  Norfolk  fine  sand  is  very  similar  in  its  crop  adaptations  to  the 
deep  phase  of  the  Norfolk  fine  sandy  loam,  but  is  more  droughty  and 
requires  heavier  manurial  applications.  It  is  an  excellent  vegetable, 
but  a  poor  cotton  soil. 
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The  Norfolk  sandy  loam  produces  good  crops  of  all  kinds  of  vege- 
tables, forage  crops,  and  such  fruits  as  are  adapted  to  the  climate. 
Cotton  does  very  well  when  the  depth  of  the  surface  soil  is  not  over 
15  inches,  as  do  also  peanuts  and  oats.  Sugar  cane,  corn,  and  sweet 
potatoes  require  a  soil  depth  of  from  10  to  20  inches  for  best  results. 
Strawberries,  though  not  extensively  grown,  would  do  well  on  the 
shallow  phase  of  this  soil.  The  type  is  not  quite  as  productive  as  the 
Norfolk  fine  sandy  loam.  The  fruit  crops  adapted  to  this  latitude  do 
well  on  this  type. 

The  Norfolk  sand  is  a  loose,  droughty  soil  which  requires  large 
manurial  applications,  particularly  of  organic  manures,  for  profitable 
returns.  Green  crops  should  be  plowed  under  in  the  half-matured 
stage  occasionally.  It  is  a  warm-natured  soil  well  suited  to  eirtra 
early  truck. 

The  Tifton  sandy  loam  is  the  best  cotton  soil  of  the  area.  It 
makes  heavy  yields  of  sirup,  but  the  quality  is  somewhat  inferior. 
Oats,  com,  and  forage  crops  do  well.  The  type  is  generally  not  so 
well  suited  to  truck  crops  as  the  lighter  soils.  It  produces  extra  early 
vegetables.  Cotton,  with  fair  treatment,  produces  a  bale  to  the  acre. 
The  long  staple  finds  its  requirements  more  nearly  met  than  on  other 
soils  except  some  of  the  shallow  "  pimply  "  phases  of  the  Norfolk 
sandy  loam  and  fine  sandy  loam,  which  give  about  the  same  results. 

The  Orangeburg  fine  sandy  loam  is  admirably  adapted  to  the  pro- 
duction of  the  Cuban  filler  type  of  tobacco.  It  also  produces  excel- 
lent crops  of  cotton,  oats,  and  forage  crops.  Corn  does  fairly  well, 
as  do  also  peanuts,  sweet  potatoes,  Irish  potatoes,  and  watermelons. 
Good  yields  of  sirup  are  made,  but  sometimes  the  color  is  quite  dark, 
especially  where  the  subsoil  comes  near  the  surface.  Vegetables  gen- 
erally are  only  moderately  successful.  Pecans,  pears,  and  plums  do 
welL 

The  Orangeburg  fine  sand  produces  good  com,  forage,  and  truck 
crops,  as  in  case  of  the  other  deep  sandy  soils.  Cotton  is  apt  to  weed 
out  badly  in  wet  seasons  and  rust  in  dry  seasons.  Sweet  potatoes, 
Irish  potatoes,  and  watermelons  do  well.  Sumatra  wrapper  tobacco 
does  fairly  well  on  this  soil,  where  the  imderlying  clay  is  not  nearer 
the  surface  than  22  inches. 

The  Orangeburg  sandy  loam  is  suited  to  about  the  same  crops  as 
the  Orangeburg  fine  sandy  loam,  the  essential  difference  between  the 
types  being  that  the  latter  is  a  little  more  productive  and  requires 
lighter  manurial  applications. 

The  Portsmouth  soils,  on  account  of  their  poor  drainage  conditions, 
are  not  cultivated  except  to  a  very  small  extent.  ^Vhen  the  sand  per- 
sists to  greater  depths  than  15  or  20  inches  the  type  is  rather  unpro- 
ductive even  when  well  drained.     It  is  believed  that  rice,  cotton,  and 
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sugar  cane  would  do  fairly  well  on  the  fine  sandy  loam.  Very  little 
use  can  be  made  of  the  Portsmouth  soils  without  extensive  ditching. 

The  Susquehanna  fine  sandy  loam  is  an  unimportant  type  and 
owing  to  its  unfavorable  topographic  position  and  poor  subsoil 
aeration  quite  unproductive.     Very  little  is  under  cultivation. 

The  Meadow  is  predominantly  sandy  and  unproductive  on  account 
of  poor  drainage  conditions.  None  of  this  type  is  under  cultivation, 
but  a  considerable  proportion  could  be  brought  into  fair  condition  of 
productiveness  by  artificial  drainage. 

The  methods  of  cultivation  in  general  are  suited  to  the  soils  and 
conditions,  especially  in  the  production  of  sugar  cane,  cotton,  melons, 
and  peanuts.  Some  improvement,  however,  might  well  be  made  in 
the  culture  of  com,  potatoes,  and  vegetables.  The  preparation  of 
land  for  oats  generally  is  too  meager.  The  heavier  soil  should  be 
plowed  deeper  and  earlier.  The  well-drained  soils  that  have  been 
under  cultivation  for  any  considerable  time  are  generally  in  need  of 
organic  matter,  such  as  can  be  supplied  to  best  advantage  by  growing 
cowpeas,  velvet  beans,  vetch,  etc.,  to  be  grazed,  mowed,  or  turned 
under  in  the  green  or  half  matured  stage.  Commercial  fertilizers 
when  used  should  be  applied  generally  in  cohjunction  with  some 
form  of  vegetable  manure,  as  barnyard  or  stable  manure,  or  vege- 
table matter  plowed  under. 

Inasmuch  as  stock  can  be  grazed  the  year  round  on  vetch,  rape, 
rye,  oats,  Bermuda  grass,  cowpeas,  sorghum,  and  velvet  beans,  it 
would  seem  that  the  raising  of  more  live  stock  would  be  profitable, 
particularly  when  the  value  of  the  increased  supply  of  manure  is 
considered. 

There  are  good  opportunities  for  agriculturists  in  Thomas  Ciounty. 
The  soils  are  adapted  to  a  wide  range  of  crops,  and  good  land  can 
be  bought  at  moderate  prices.  Few  sections  offer  more  attractive 
inducements  to  the  man  of  small  means  or  to  the  capitalist  desiring 
to  engage  in  either  specialized  or  general  farming. 
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By  B.  R.   ALLEN,  Assisted  by  W.  L.   LBTT»  of  the  Alabama   Department   of 
Agriculture  and  Industries. 


DESCRIPTION   OF  THE   AREA. 


Lamar  County  is  located  in  the  northwestern  part  of  the  State  of 
Alabama,  and  the  soils,  crops,  and  agricultural  practices  found  there 


FiQ.  10.— Sketch  map  showing  location  of  the  Lamar  County  area,  Alabama. 

are  representative  of  a  large  part  of  the  hill  section  of  the  State. 
Parallel  34°  N.  and  meridian  88°  W.  pass  through  the  area.    The 


Digitized  by 


Googk 


456  FIELD  0PEBATI0N8  OP  THE  BTJREAU  OP  SOILS,  1908. 

county  is  regular  in  shape,  being  almost  a  rectangle.  Its  length 
north  and  south  is  36  miles  and  its  width  across  the  south  and  north 
ends  is  19  and  15  miles,  respectively.  It  comprises  an  area  of  391,232 
acres,  or  about  611  square  miles.  It  is  bounded  on  the  north  by 
Marion  County,  on  the  east  by  Marion  and  Fayette  counties,  on  the 
south  by  Pickens  County,  and  on  the  west  by  Lowndes  and  Monroe 
counties.  Miss. 

The  topography  of  the  county  varies  from  rolling  to  almost  moun- 
tainous. The  level  areas  are  very  limited  in  extent  In  the  eastern 
half  of  the  county  the  topography  is  so  rough  and  hilly  that  the 
country  is  poorly  suited  to  agricultural  purposes.  In  this  section 
the  ridges  marking  the  divides  between  the  major  streams  are  from 
250  to  300  feet  above  the  water  courses.  The  slopes  to  Hell,  Yellow, 
and  Beaver  creeks  in  the  eastern  part  of  the  county  are  so  precipi- 
tous as  to  give  the  valleys  of  these  streams  a  gorgelike  appearance. 
This  rough,  hilly  portion  of  the  county  has  been  so  badly  dissected  by 
erosion  that  it  now  presents  the  appearance  of  a  miniature  mountain 
system,  with  numerous  serrated  ridges  and  cross  ridges.  In  the  cen- 
tral and  western  parts  of  the  area,  except  between  Luxapallila  and 
Mud  and  between  Mud  and  Yellow  creeks,  the  hills  are  broader  and 
more  rounded,  and  a  larger  percentage  of  the  country  is  cleared  and 
farmed.  The  lowest  point  in  the  county  is  perhaps  200  feet  above  sea 
level,  while  the  highest  is  about  600  feet. 

The  general  course  of  the  streams  is  to  the  southwest,  into  the  Tom- 
bigbee  Kiver,  and  this  determines  to  a  great  extent  the  cpnfiguration 
of  the  country.  Luxapallila  and  Mud  creeks  in  the  southern  part  of 
the  county.  Yellow,  Hell,  Wilsons,  Watson,  and  Cut  Bank  in  the  cen- 
tral, Buttahatchee  Kiver  and  Beaver  Creek  in  the  northern,  and  Sip- 
sey  Creek  in  the  northwestern  part  are  the  principal  streams  of  the 
area.  These,  with  their  numerous  tributaries,  furnish  ample  drain- 
age for  the  uplands. 

Most  of  the  streams  have  built  up  rather  broad  bottoms,  and  these 
are  generally  swampy  and  uncleared.  The  movement  of  these 
streams  is  moderate  to  sluggish,  and  often  no  well-defined  channel  is 
apparent. 

The  present  inhabitants  of  Lamar  County  are  nearly  all  descend- 
ants of  Georgia  and  South  Carolina  settlers,  most  of  whom  have  come 
to  this  part  of  Alabama  since  the  thirties.  There  has  been  a  certain 
amount  of  emigration  to  the  newer  States  of  the  Southwest.  Very 
few  of  the  early  settlers  were  slave  holders,  and,  as  a  result,  the  col- 
ored population  of  the  area  does  not  form  more  than  10  per  cent  of 
the  total.  The  rough,  broken  character  of  the  country  and  the  dis- 
tance from  market  caused  settlement  to  be  slow,  and  it  has  been 
only  as  a  few  families  came  from  year  to  year  that  the  present  popu- 
lation has  been  built  up.    At  present  only  325,576  acres  is  reported 
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to  be  in  farms,  and  of  this  94,018  acres,  or  about  25  per  cent  of  the 
area  of  the  county,  is  reported  to  be  improved  land.  The  towns  are 
all  small,  Sulligent  and  Millport  each  having  a  population  of  perhaps 
600,  and  Vernon,  the  county  seat,  about  300.  Kennedy,  Fembank, 
Melbome,  Beaverton,  and  Crews  are  small  railway  towns,  while 
Detroit  represents  a  trading  point  /for  the  settlements  in  northwest- 
em  Lamar  and  southwestern  Marion  counties. 

The  transportation  facilities  of  the  county  are  rather  inadequate. 
The  Southern  Railway  and  the  St.  Louis  and  San  Francisco  furnish 
handy  shipping  points  for  the  northern  and  southern  parts  of  the 
county,  but  the  farmers  in  the  interior  of  the  county  have  to  haul 
their  products  12  to  15  miles  to  reach  a  railroad.  In  the  southwestern 
comer  of  the  county  considerable  of  the  trade  goes  to  Columbus,  Miss. 

The  roads  are  such  as  might  be  expected  in  a  hilly  and  undeveloped 
country.  In  order  to  avoid  changes  in  topography  they  usually 
meander  along  the  crests  of  the  ridges  or  else  follow  the  valleys.  The 
sparseness  of  the  population  prevents  the  proper  working  of  the 
roads,  and  as  no  machinery  at  all  is  used  in  their  repair  they  often 
become  quite  bad  during  the  winter  season.  The  gravel  beds  which 
outcrop  in  the  coimty  furnish  very  good  road-building  material, 
but  the  distribution  of  these  deposits  is  not  such  as  to  warrant  their 
use  in  all  parts  of  the  county. 

Birmingham  and  Memphis  are  the  nearest  large  cities,  the  former 
being  100  miles  east  and  the  latter  150  miles  northwest  of  the  county. 
Most  of  the  supplies  used  in  the  county  are  shipped  from  these  points. 
Cotton  is  sold  on  the  local  markets  and  shipped  to  these  or  more  dis- 
tant cities. 

CLIMATE. 

The  climatic  conditions  of  Lamar  County  are  favorable  to  general 
agriculture.  The  growing  season  of  almost  seven  months'  duration, 
together  with  the  ample  rainfall,  makes  possible  not  only  a  great  di- 
versity of  crops,  but  also  the  production  of  several  crops  during  one 
season.  Little  extreme  heat  is  experienced,  instances  of  the  ther- 
mometer going  above  95°  being  the  exception  rather  than  the  rule. 
The  mean  temperature  for  the  summer  months  is  80°  F.  and  for  the 
winter  months  45°.  The  winters  are  short  and  mild,  freezing  tem- 
peratures seldom  obtaining  for  more  than  twenty-four  to  forty-eight 
hours.  The  rivers  never  freeze  and  snow  occurs  on  an  average  of 
perhaps  twic5e  a  winter,  and  seldom  remains  on  the  ground  for 
more  than  twenty-four  to  forty-eight  hours.  The  rainfall  is  ample 
for  large  yields  and  is  quite  well  distributed,  although  during  the 
months  of  January,  February,  and  March  the  rains  often  come  in 
torrents,  causing  considerable  damage  in  the  uplands  by  erosion  and 
in  the  bottom  lands  by  overflow.    On  the  other  hand,  droughts  are 
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sometimes  experienced  in  July  and  August,  but  the  effects  of  these 
could  be  minimized  by  proper  tillage  and  soil  management.  The 
spring  opens  about  three  weeks  later  than  it  does  in  central  and  south 
Alabama. 

The  appended  table,  compiled  from  the  records  of  the  Weather 
Bureau  station  at  Tuscaloosa,  gives  the  normal  monthly,  normal 
annual,  and  the  absolute  minimum  and  maximum  temperature  and 
precipitation. 

Normal   monthly,  seasonal,   and  annual   temperature  and  precipitation,   etc, 

Tuscaloosa, 


Temperature. 

Precipitation. 

Month. 

Mean. 

Absolute 
maxi- 
mum. 

Absolute 
mini- 
mum. 

Mean. 

Total 
amount 
for  the 
driest 
year. 

Total 
amount 
for  the 
wettest 

year. 

Snow, 
average 
depth. 

December 

46 
44 
46 

OF. 
75 
78 
83 

OF. 
9 
11 

—  7 

Inehei, 
4.8 
5.6 

4.8 

Incka. 
1.1 
4.1 
4.1 

Ineha. 
4.0 
8.6 
5.6 

Ineket. 
0.2 

January 

Trace. 

February 

1.0 

Winter 

45 

15,2 

9.3 

13.2 

1.2 

March 

56 
64 
73 

88 
94 
100 

17 
30 
40 

6.0 
5.0 
8.2 

5.2 
4.7 
3.6 

6.1 
15.7 
1.4 

0.0 

April 

0.0 

May 

0.0 

Spring ; . . . . 

64 

14.2 

13.4 

28.2 

0.0 

June 

79 
82 
80 

103 
106 
105 

48 
59 
59 

4.8 
4.8 
3.5 

7.0 
4.0 
1.2 

18.6 
5.2 
0.8 

0.0 

July 

0.0 

Angiwt  .,..,.. 

0.0 

Summer 

80 

13.1 

12,2 

19.5 

0.0 

September 

76 
63 
58 

101 
92 
88 

40 
30 
19 

2.2 

,1.8 

3.0 

0.6 
1.7 
2.8 

3.3 
5.4 
4.6 

0.0 

October 

0.0 

November 

Fall 

64 

7.0 

5.1 

13.3 

Trace. 

Year 

63 

106 

—  7 

49.5 

40.0 

69.2 

1.2 

The  average  date  of  last  killing  frost  In  spring  Is  March  23  and  of  the  first  In  the  fall  is 
November  6.     Date  of  latest  killing  frost  in  spring  April  9  and  of  earliest  in  fall  October  21. 

AGRICULTURE. 

Lamar  County  was  originally  timbered  with  pine,  hickory,  and 
oak.  These  different  trees  were  distributed  in  about  the  same  pro- 
portions on  all  types  of  soil,  except  that  more  beech  and  gum  were 
found  in  the  bottom  lands.  The  early  settlers  cleared  only  small  tracts, 
and  the  agriculture  that  followed  was  somewhat  primitive,  but  in- 
cluded a  larger  variety  of  crops  than  the  system  now  in  vogue.  Only 
a  small  number  of  the  early  plantations  were  slaveholding,  and  none 
of  them  comprised  extensive  tracts,  such  as  are  found  farther  south. 
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As  the  country  then  was  sparsely  settled,  the  farms  were  usually  far 
apart  and  each  was  more  or  less  self-sustaming.  The  farmer  and 
his  family  produced  everything  that  was  necessary  to  eat  and  wear. 
A  few  sheep  were  kept,  and  the  wool  that  was  not  used  in  weaving 
the  cloth  for  the  family  was  sold  with  the  other  products  of  the  farm. 
Wheat  was  the  principal  crop,  although  com,  oats,  potatoes,  and 
tobacco  were  grown  for  local  use.  As  transportation  facilities  were 
entirely  lacking,  the  few  money  products  were  hauled  to  Columbus 
or  Aberdeen,  Miss. 

The  first  settlements  were  made  either  on  the  ridges  or  in  the  nar- 
row valleys  of  the  minor  streams,  where  water  was  at  hand.  No 
attempt  was  made  at  first  to  cultivate  the  bottom  and  terrace 
areas,  it  being  thought  that  they  were  too  wet  and  swampy  for  profit- 
able farming.  Before  the  agricultural  practices  of  the  area  had 
become  very  well  fixed,  however,  it  was  found  that  by  clearing  the 
second  bottoms  and  the  bottoms  of  the  smaller  streams  considerable 
tracts  of  good  farming  land  could  be  obtained,  and  many  settlements 
were  made  on  these  areas  comparatively  early  in  the  history  of  the 
county.  At  present  all  the  terrace  areas  are  cleared  and  farmed  and 
looked  upon  as  the  best  farming  lands  of  the  county. 

These  general  conditions  prevailed  up  to  the  time  of  the  civil  war. 
Continuous  cropping  to  wheat  had  reduced  the  yields  of  that  crop, 
the  rust  and  insects  had  become  more  destructive,  and  in  general  the 
profits  on  this  staple  had  almost  disappeared  and  its  production  was 
discontinued.  About  the  time  of  the  war  the  growing  of  cotton 
began.  It  grew  well  on  the  soils,  and  as  it  found  a  ready  market  it 
gradually  took  the  place  of  wheat,  until  it  became  the  dominant  crop 
of  the  area.  Cotton  is  now  the  sole  money  crop  on  all  soils  and  all 
operations  of  the  farm  are  made  subordinate  to  those  necessary  in  the 
production  of  this  staple.  The  extension  of  railroads  into  the  area 
has  helped  to  furnish  markets  for  this  staple,  and  as  the  area  of  cul- 
tivated land  has  increased  continuous  cropping  to  cotton  has  been 
the  type  of  agriculture  adopted  by  all  settlers. 

Com  is  next  in  importance,  every  farmer  planting  a  portion  of  his 
land  to  it.  However,  many  of  them  do  not  produce  com  enough 
for  their  own  consumption,  and  to  supply  this  deficiency  com,  usually 
of  an  inferior  quality,  is  shipped  from  outside  points  at  hea\y  cost 
to  the  consumer.  Oats  and  cowpeas  are  minor  crops,  and  as  the 
latter  do  well  the  acreage  planted  to  them  should  be  increased.  No 
hay  is  produced,  and  the  roughage  for  stock  consists  of  corn  fodder, 
only  the  blades  being  used.  Sugar  cane  is  grown  in  the  southern  end 
of  the  county,  and  as  the  profits  are  usually  large  this  crop  should  be 
more  generally  planted.    Nor  fruit  is  grown  on  a  commercial  scale, 
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and  but  few  farmers  in  the  county  produce  enough  even  to  supply 
their  own  needs. 

Continuous  cropping  to  cotton  reduced  the  yields,  and  in  order 
to  obtain  larger  yields  some  of  the  farmers  cleared  up  new  tracts  of 
land,  while  others  about  twenty  years  ago  began  to  use  commercial 
fertilizers.  It  was  found  that  the  soils  responded  quite  readily  to 
the  application  of  mineral  plant  food,  and  this  practice,  like  the 
growing  of  cotton — good  in  itself — grew  rapidly  and  was  abused. 
Farmers  began  to  depend  too  largely  on  fertilizers,  and  cultural 
methods,  already  insufficient,  were  further,  neglected.  The  fertilizers 
used  have  been  almost  entirely  the  high-grade  "  guanos  "  analyzing 
10-2-2  or  8-2-2.  No  attempt  has  been  made  to  maintain  the  pro- 
ductiveness of  the  soil  by  adding  organic  matter,  and  as  a  result 
fertilizers  have  come  to  be  considered  a  necessity.  According  to  the 
last  census  $24,210  was  expended  for  commercial  fertilizers  by  the 
farmers  of  the  county  in  1899. 

The  prevailing  system  of  farming  in  Lamar  County  consists  in 
the  production  of  cotton  and  com,  much  of  the  meat  and  other  neces- 
saries which  might  better  be  produced  on  the  farm  being  purchased. 
With  the  dependence  placed  upon  one  crop  and  money  coining  in  but 
once  a  year,  the  farmers  are  usually  obliged  to  purchase  SHpplies  on 
credit,  and  thus  pay  a  larger  price  than  if  they  paid  cash.  They  are 
also  often  obliged  to  market  their  cotton  as  soon  as  picked  instead 
of  taking  advantage  of  market  conditions. 

At  present  agriculture  in  Lamar  County  is  not  as  well  developed 
as  that  of  other  sections  of  the  State,  but  considerable  advance  has 
been  made  within  the  last  ten  years,  and  the  practices  now  in  vogue 
are  of  a  more  constructive  nature  than  formerly.  This  improvement 
is  due  partly  to  the  fact  that  better  prices  prevail  and  partly  to  the 
recognition  that  by  farming  more  systematically  and  thoroughly 
much  larger  profits  may  be  obtained.  More  and  better  implements 
are  in  use,  such  as  disk  harrows,  weeders,  stalk  cutters,  and  two-horse 
plows.  Business  is  on  a  firmer  basis  than  formerly  and  more  farmers 
are  paying  cash  for  their  supplies.  Property  values  are  increasing 
slightly  and  this  is  an  incentive  to  better  methods  of  farming. 

Very  few  cattle  and  hogs  are  kept  and  these  are  of  mixed  breeds. 
Formerly  these  ran  at  will  through  the  woods,  but  now  the  stock 
laws  prevent  this  to  a  certain  extent.  Very  few  sheep  are  seen.  In 
general  not  enough  pork  is  produced  for  home  consumption,  and 
seldom  is  there  any  surplus  live-stock  products  for  market.  Mules 
are  shipped  in  from  other  States,  little  attempt  being  made  to  raise 
them  in  this  coimty.  Oxen  are  used  quite  largely  for  hauling  and  to 
a  less  extent  in  farm  work.  , 

Terracing  to  prevent  soil  erosion  was  begun  about  twenty  years 
ago  and  is  now  the  general  practice  throughout  the  county.    Terrace 
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lines  are  run,  usually  by  the  aid  of  a  level,  around  the  contour  of  the 
hills,  and  the  cotton  rows  in  ridges  are  filled  in  between  and  approxi- 
mately parallel  to  these  terraces.  It  is  recognized  that  terracing  pays, 
as  it  not  only  prevents  erosion  but  serves  to  distribute  the  rainfall 
more  uniformly  in  the  soil  Some  farmers  lay  out  their  terrace  lines 
without  the  aid  of  an  instrument,  and  as  a  result  the  best  effects  are 
not  obtained.  The  terrace  line  is  sure  to  be  low  at  one  or  more 
points,  and  when  heavy  rains  come  the  water  collects  Here,  breaks 
over,  and  a  gully  starts. 

Terracing,  while  effective,  has  objections,  chief  of  which  is  the  diffi- 
culty of  cultivating  fields  laid  out  in  this  way.  'Where  the  land  is  only 
slightly  rolling  erosion  can  be  prevented  by  deeper  plowing,  the  ad- 
dition of  organic  matter,  and  the  use  of  winter  cover  crops,  and  as 
this  method  leads  to  the  improvement  of  the  soil,  as  well  as  to  greater 
ease  of  cultivation,  it  should  be  adopted  where  possible. 

No  systematic  rotation  of  crops  is  practiced.  In  general  cotton 
follows  cotton  until  the  yields  fall  so  low  that  profitable  results  are 
not  obtainable,  even  by  the  aid  of  fertilizers,  when  the  fields  are 
abandoned  or  else  allowed  to  lie  fallow  for  a  few  years.  In  the  latter 
case  the  field  is  often  left  unprotected  and  the  damage  from  erosion 
is  so  great  that  no  attempt  is  made  to  reclaim  it  Some  farmers  fol- 
low cotton  with  com  and  a  few  plant  cowpeas  in  the  corn  at  the  last 
plowing,  and  these  are  either  gathered  for  hay  or  pastured,  but  this 
practice  is  the  exception. 

Not  much  consideration  has  as  yet  been  given  to  the  matter  of 
adaptation  of  crops  to  soils,  partly  because  there  is  not  such  a  wide 
variety  of  soils  presented  as  in  some  localities.  It  is  generally  recog- 
nized that  the  sandy  uplands  are  better  for  cotton  than  for  com, 
while  in  the  narrow  stream  bottoms  the  reverse  of  this  seems  to  be 
true.  The  tendency  of  the  cotton  on  the  bottoms  is  to  grow  too  rank, 
producing  stalk  at  the  expense  of  the  boll,  and  it  is  frequently  caught 
by  the  early  frosts.  The  cotton  on  these  areas  is  also  more  susceptible 
to  rust.  After  several  years  of  cropping  to  com  these  bottom-land 
soils  have  their  humus  content  reduced,  and  will  then  grow  cotton 
if  fertilizers  are  used,  so  that  considerable  cotton  is  at  present  pro- 
duced on  the  low-lying  areas.  The  areas  of  Orangeburg  sandy  loam 
seem  to  be  peculiarly  adapted  to  cotton.  The  second-bottom  areas 
and  the  areas  of  Norfolk  silt  loam  are  moderately  well  adapted  to 
cotton  and  somewhat  better  to  com  than  the  sandy  uplands. 

The  tillage  methods  are  practically  the  same  as  those  used  in 
general  in  the  hilly  sections  of  the  South,  and  are  in  many  cdses 
inadequate.  A  light  one-horse  plow,  to  which  a  variety  of  points 
may  be  attached,  is  used  throughout  the  season.  Most  of  the  plowing 
is  done  to  a  depth  of  3  or  4  inches.  In  the  preparation  of  the  seed 
bed  the  practice  of  ridging  is  much  more  common  thaji  broadcast 
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plowing.  Sometimes,  however,  the  ground  is  broken  with  the  turn- 
ing plow  and  thrown  into  ridges  later.  More  oftan  a  series  of  fur- 
rows are  run  to  open  the  ridges  upon  which  the  plants  were  grown 
the  preceding  year,  and  then  commercial  fertilizer,  at  the  rate  of 
200  to  300  pounds  an  acre,  is  drilled  in  the  furrows  thus  made. 
The  soil  is  then  turned  back  into  its  original  position.  Some 
farmers  claim  that  by  keeping  the  ridges  in  the  same  place  in  this 
manner  fertilizers  can  be  used  more  economically,  as  what  is  left 
by  one  crop  is  within  reach  of  the  succeeding  one.  Com  is  usually 
drilled  in  rows  about  4  feet  apart,  and  cotton  in  rows  about  3  feet 
apart.  Both  are  drilled  in  with  a  single-row  planter.  Cultivation 
is  accomplished  by  hoeing  and  by  stirring  the  soil  with  single-shovel 
plows.  The  first  step  in  the  cultivation  of  the  cotton  is  known  as 
"  barring  off,"  or  throwing  the  dirt  away  from  the  plants.  This  is 
followed  by  the  hoeing,  or  "chopping,"  by  which  the  plants  are 
thinned  to  one  stalk  to  every  10  or  12  inches. 

The  labor  problem  does  not  assume  the  importance  in  Lamar 
County  that  it  does  in  regions  where  agriculture  is  carried  on  more 
extensively.  However,  during  the  last  few  years  it  has  been  more 
diflScult  than  formerly  to  obtain  help,  as  the  laboring  class,  both 
white  and  colored,  has  sought  employment  in  the  sawmills  or  in 
the  cities.  The  farms  are  usually  small,  the  farmers  not  attempting, 
as  a  rule,  to  cultivate  more  than  they  can  care  for  with  the  assistance 
of  their  own  families.  Most  of  the  land  is  held  in  tracts  of  160  acres 
or  thereabouts,  and  of  this  not  more  than  30  or  40  acres  are  imder 
cultivation.  According  to  the  census  of  1900  only  25  per  cent  of  the 
area  is  improved  land. 

About  60  per  cent  of  the  farms  of  the  county  are  operated  by  their 
owners.  Thus,  the  tenant  system,  so  characteristically  developed  in 
other  parts  of  the  South,  is  not  common  in  this  area.  There  are 
practically  no  large  holdings,  although  some  landowners  own  a 
number  of  farms,  but  these  are  more  likely  to  consist  of  a  number 
of  small  farms  rather  than  one  continuous  tract  that  is  parceled  out 
and  worked  by  tenants.  The  rent  paid  by  the  tenants  is  usually 
"  one-third  "  and  "  one-fourth ;  "  that  is,  one-third  of  the  com  and 
one-fourth  of  the  cotton  produced. 

Not  a  large  percentage  of  the  farms  operated  by  white  owners  is 
mortgaged.  Chattel  mortgages  are  very  common,  however.  These 
are  the  result  of  a  system  of  "advancing,"  which  is  generally  ad- 
mitted to  be  a  serious  handicap  to  the  agricultural  interests  of  the 
county.  Practically  all  the  fanners  have  to  purchase  on  credit  the 
supplies  and  tools  necessary  in  production  of  their  crops.  To  pro- 
tect himself  the  merchant  takes  a  mortgage  on  the  farmer's  personal 
property  or  his  crop,  and  sometimes  on  both. 
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Almost  no  profitable  system  of  farming  can  be  carried  on  without 
a  rotation  of  crops,  for  experiments  and  common  experience  show 
that  there  are  very  few  soils,  no  matter  how  fertile,  that  will  produce 
the  same  crop  year  after  without  a  diminution  in  the  yields,  and 
a  rotation  of  crops  therefore  becomes  necessary.  The  standard  rota- 
tion recommended  by  the  State  experiment  station  would  probably  be 
as  well  as  any  for  Lamar  County  and  is  as  follows :  First  year,  cot- 
ton; second  year,  com,  with  cowpeas  sown  at  the  last  plowing;  third 
year,  oats,  followed  by  cowpeas;  fourth  year,  cotton  again.  If  the 
crop  of  peas  following  the  corn  is  turned  under  to  a  considerable  depth 
in  the  fall,  better  results  will  be  obtained  than  if  they  are  cut  for  hay 
or  pastured,  as  more  organic  matter  or  humus  will  be  added  to  the 
soil,  as  well  as  the  nitrogen  that  has  been  gathered  from  the  air  by 
these  plants.  However,  if  fall  plowing  is  practiced,  it  wiU  be  neces- 
sary to  protect  the  soil  during  the  winter  with  a  crop  of  rye  or  vetch 
or  a  mixture  of  these  two.  As  all  the  soils  are  subject  to  more  or  less 
washing  and  leaching  during  the  winter  months  in  this  latitude,  it  is' 
recommended  that  a  cover  crop  be  grown  after  all  crops,  and  plowed 
under  as  early  as  possible  in  the  spring.  All  the  soils  of  the  area 
are  deficient  in  organic  matter,  and  this  rotation  will  tend  to  supply 
this  important  constituent,  and  also  nitrogen,  which  is  usually  added 
in  the  form  of  expensive  cotton-seed  meal.  Good  results  will  also  be 
obtained  from  applications  of  mineral  fertilizers. 

The  home  mixing  of  fertilizers  has  been  found  advantageous  and 
can  be  reconmiended  for  Lamar  County.  The  results  obtained  on  the 
ex}>erimental  plots  of  the  agricultural  school  at  Hamilton,  in  the 
adjoining  county,  indicate  that  of  the  three  constituents,  nitrogen, 
phosphoric  acid,  and  potash,  liitrogen  and  phosphoric  acid  are  the 
more  essential.  A  combination  of  acid  phosphate  and  cotton-seed 
meal  is  the  best  mixture  for  supplying  these  substances.  It  was 
pointed  out  that  the  rotation  recommended  would  gradually  remove 
the  need  of  cotton-seed  meal,  so  that  this  expensive  ingredient  can  be 
gradually  eliminated  as  humus  is  incorporated  into  the  soil.  Rock 
phosphate  is  beginning  to  be  used  in  small  amoimts,  and  while  this  is 
the  cheapest  form  in  which  to  obtain  phosphates,  it  will  give  little  re- 
sult the  first  year,  unless  used  with  barnyard  or  green  manure.  Where 
live  stock  is  kept,  composting,  or  the  mixing  of  fertilizers  with  barn- 
yard manure,  trash,  etc.,  should  be  practiced.  Numerous  reliable  fer- 
tiUzer  formulas  are  given  in  the  bulletins  of  the  Georgia  experiment 
station,  and  these  publications' may  be  obtained  free  upon  request. 

As  already  pointed  out,  the  plowing  is  usually  only  3  or  4  inches 
deep.    This  is  generally  too  shallow  to  give  the  best  results.    The^ 
plows  are  so  light  that  green  crops,  trash,  stalks,  etc.,  can  not  be 
effectively  turned  into  the  soil.    Many  of  the  farmers  of  the  area 
have  plowed  to  the  same  depth  for  so  long  that  a  well-defined  plow 
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sole,  impervious  to  water  and  plant  roots,  has  been  formed  by  the 
pressure  of  the  plow  upon  the  base  of  the  furrow.  This  can  easily  be 
corrected  by  deeper  plowing  and  varying  the  depth  of  the  furrow 
from  year  to  year.  There  is  a  more  or  less  general  prejudice 
against  deep  plowing,  many  of  the  farmers  claiming  that  it  injures 
the  land.  Opposed  to  this  is  the  experience  of  some  of  the  best  farm- 
ers of  the  county  who  have  practiced  deep  plowing,  using  care  and 
judgment  not  to  deepen  the  seed  bed  too  suddenly  or  to  stir  the 
heavier  subsoil  when  it  is  too  wet. 

While  the  general  inadaptability  of  the  soils  of  the  county  to  com 
production  is  unfavorable  to  the  extensive  development  of  live-stock 
interests,  more  and  better  live  stock  should  be  kept  than  at  present. 
Stock  should  be  confined  to  pastures  on  the  farm  instead  of  being 
allowed  to  range  at  will  through  the  woods. 

In  connection  with  the  raising  of  more  live  stock  more  grass  crops 
for  pasturage  and  for  hay  would  have  to  be  introduced.  Alfalfa  can 
probably  be  grown  with  the  aid  of  lime  and  inoculation,  as  can  sev- 
eral other  forage  crops,  such  as  crimson  clover,  vetch,  lespedeza,  etc. 
There  appears  to  be  no  good  perennial  grass  that  can  be  grown  for 
hay  except  Johnson  grass,  but  the  diflGiculty  of  eradicating  this  plant 
in  the  cotton  and  corn  fields  makes  the  general  introduction  of  it  open 
to  question.  Hay  can  best  be  produced  by  the  mixing  of  the  various 
annual  forage  crops,  two  crops  of  which  can  be  very  easily  grown  in 
one  season.  Oats  and  vetch,  followed  by  cowpeas,  or  by  cowpeas  and 
sorghum,  furnish  good  hay.  Excellent  pastures  may  be  obtained 
from  Bermuda  grass,  although  it  does  not  grow  large  enough  to  cut 
for  hay. 

SOILS. 

Lamar  County  does  not  present  a  wide  diversity  of  soils,  by  far  the 
greater  percentage  of  them  being  fine  sandy  loams  in  texture;  but 
little  coarse  or  medium  sand  is  found  upon  the  uplands,  and  only  a 
limited  amount  of  clay. 

The  soils  of  Lamar  County  fall  into  two  general  divisions — ^the 
upland  sedimentary  soils  and  the  terrace  and  alluvial  or  bottom- 
land soils.  Of  the  former  there  are  eight  types  and  of  the  latter  three. 
The  sedimentary  Coastal  Plain  soils  were  derived  from  deposits  which 
were  laid  down  under  conditions  somewhat  different  from  those  ex- 
isting farther  from  the  boundary  line  between  the  Tertiary  and  the 
Carboniferous  periods,  and  the  types  are,  therefore,  less  uniform 
than  where  the  formations  are  less  variable  in  their  composition. 
For  this  reason  most  of  the  types  could  not  be  correlated  with  the 
e^stablished  series,  and  those  that  were  correlated  varied  somewhat 
from  the  true  type. 
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The  upland  soils  are  all  sedimentary  in  origin.  Three  geological 
formations  are  exposed,  and  these  give  rise  to  the  various  soil  types 
of  the  area.  They  are  the  Tuscaloosa  of  the  Cretaceous,  the  Colum- 
bia loam  of  the  Quaternary,  and  the  Lafayette  of  the  Tertiary  pe- 
riod. The  Lafayette  and  the  Tuscaloosa  are  made  up  of  unconsoli- 
dated beds  of  sands  and  clays  and  pebbles.  The  Tuscaloosa  is  the 
formation  which  underlies  all  of  the  area,  and  owing  to  the  great 
amount  of  erosion  that  has  taken  place  since  the  final  recession  of 
the  waters  of  the  Gulf,  the  overlying  Lafayette  has  been  partly 
and  in  places  entirely  removed.  The  materials  which  go  to  make  up 
these  two  formations  are  so  similar  that  absolute  identification  is 
impossible.  It  is  probable  that  the  heavy  material  in  the  western  part 
of  the  county  which  gives  rise  to  the  Susquehanna  fine  sandy  loam 
is  entirdy  Tuscaloosa,  while  the  areas  mapped  as  Orangeburg  sandy 
loam  in  the  eastern  part  of  the  county,  and  occupying  the  crests  of 
the  highest  ridges,  are  entirely  Lafayette,  but  the  great  majority 
of  the  surface  materials  of  the  county  are  composed  of  a  mingling  of 
the  two.  The  Columbia  loam  formation,  which  is  more  extensively 
developed  farther  to  the  west  in  Mississippi,  is  exposed  in  only 
limited  areas  in  Lamar  County,  the  most  extensive  of  which  are  near 
Millport  or  near  the  southwestern  comer  of  the  county.  The  ma- 
terial which  makes  up  this  formation  consists  of  yellow  loam  or 
silt  loam.  It  does  not  occur  at  as  great  elevations  as  do  the  Lafay- 
ette and  Tuscaloosa,  has  not  been  subjected  to  as  great  an  amount 
of  erosion,  and  is,  therefore,  more  nearly  level  in  topography. 

Lamar  County  lies  near  the  southwestern  border  of  the  Cumber- 
land plateau,  the  old  shore  line  passing  approximately  parallel  to 
the  east  county  line  and  about  15  miles  to  the  east  of  it.  The  sand- 
stone formations  of  the  plateau  are  exposed  in  the  northeast  comer 
of  the  county,  where  they  form  the  bluffs  of  the  Buttahatchee  River 
for  about  1^  miles  after  it  enters  the  county.  They  dip  slightly  to 
the  southwest,  and  probably  underlie  the  whole  area,  though  they  are 
not  exposed,  except  in  the  one  place  mentioned.  Owing  to  this  dip 
the  nearer  the  plateau  is  approached  the  greater  is  the  elevation 
above  sea  level  and  the  greater  the  erosion ;  consequently  the  eastern 
part  of  the  county  has  been  so  badly  dissected  by  erosion  that  it  now 
presents  a  rugged,  almost  mountainous  appearance. 

The  Coastal  Plain  materials  laid  down  along  the  margins  were  sub- 
•  jected  to  varying  influences  during  the  period  of  deposition,  and  be- 
cause of  this  the  soil- forming  material  varies  widely.  In  many  places 
thick  beds  of  gravel  were  formed,  while  at  other  points,  presumably 
representing  quiet  bays,  fine  material  was  deposited,  resulting  in  the 
formation  of  loams  and  fine  sandy  loams.  Some  of  the  gravel  beds 
were  cemented  with  iron,  forming  a  conglomerate,  while  at  other 
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points  the  iron  compounds  acted  as  a  cement  between  the  sand  grains, 
forming  a  brown,  highly  ferruginous,  and  moderately  hard  sand- 
stone. Farther  out  the  deposition  was  more  uniform,  giving  rise 
to  the  interbedded  sands  and  clays  characteristic  of  the  Gulf  Coastal 
Plain.  At  considerable  distance  from  the  old  shore  line,  that  is,  in  the 
central  and  western  parts  of  the  county,  erosion  has  been  less  active, 
and,  although  all  the  original  surface  features  have  been  dissected  by 
erosion,  this  portion  of  the  county  does  not  present  the  rough  ap- 
pearance that  the  eastern  section  does.  Iron  crusts  occur  less  fre- 
quently, and  gravel  seams,  though  present  in  places,  are  usually  too 
small  to  exert  any  influence  upon  the  surface. 

The  conditions  described  have  given  rise  to  twelve  types  of  soils. 
The  Guin  fine  sandy  loam  is  the  most  extensive  type  and  is  pre- 
dominant throughout  the  western  half  of  the  area.  Closely  asso- 
ciated with  it  are  the  other  Guin  types.  These  soils  all  have  the 
same  origin — ^that  is,  the  Lafayette  and  Tuscaloosa  formations — ^and 
as  the  differences  that  exist  are  due  to  differences  that  obtained  at  the 
time  of  deposition  and  to  differences  in  erosion,  these  four  types  are 
naturally  quite  closely  related,  and  no  sharp  line  of  demarcation 
exists  between  them,  so  that  the  boundary  lines  as  shown  are  often 
little  more  than  approximations.  The  original  material  of  the  Lafay- 
ette, as  mentioned  already,  consists  of  red  and  yellow  sands,  clay,  and 
loam,  with  here  and  there  beds  and  lenses  of  gravel.  The  various 
processes  of  weathering  have  altered  the  surface  of  these  deposits 
into  the  pi*esent  materials.  The  drainage  waters  passing  over  and 
through  this  loam  and  sandy  clay  material  have  removed  in  suspension 
much  of  the  finer  clay  particles  from  the  surface,  leaving  a  fine  to 
medium  sandy  soil.  The  subsoil  for  the  most  part  is  much  like  the  mate- 
rial of  the  original  beds.  Where  these  weathering  processes  have  formed 
a  surface  fine  sandy  material  from  6  to  18  inches  deep,  the  type  is 
classed  as  Guin  fine  sandy  loam.  On  the  steep  slopes  of  the  narrow 
valleys,  to  the  east  of  Vernon,  where  erosion  and  leaching  have  befen 
more  effective,  the  surface  material  is  more  sandy  and  of  greater 
depth.  This  soil  was  mapped  as  the  Guin  sandy  loam.  It  will  be 
seen  that  these  types  vary  with  the  degree  of  erosion,  and  thus  the 
fine  sandy  loam  has  a  deeper  and  a  more  sandy  surface  on  the  steeper 
slopes  near  the  larger  streams.  Where  protected  from  erosion  the 
sandy  loam  type  naturally  assumes  the  characteristics  of  the  fin© 
sandy  loam. 

During  the  processes  of  weathering  some  of  the  iron  salts  dissemi- 
nated throughout  the  deposits  were  dissolved  and,  percolating  down- 
ward, were  precipitated.  These  acted  as  a  cement,  forming  iron 
crusts  or  conglomerates  varying  in  size  from  a  few  inches  to  several 
feet  in  diameter.  More  of  this  stony  material  has  accumulated  on  the 
steep  areas,  and  when  sufficiently  plentiful  to  render  the  soil  unfit  for 
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agricultural  purposes  the  soil  is  classed  as  the  Guin  stony  sandy 
loam.  This  type  is  confined  almost  entirely  to  the  hilly  eastern  por- 
tion of  the  coimty.  As  a  result  of  the  outcropping  of  the  beds  and 
seams  of  gravel  and  also  as  a  result  of  the  removal  in  such  places  of 
the  finer  soil  particles,  we  find  on  the  steeper  slopes  next  the  larger 
streams  of  the  eastern  part  of  the  county  a  soil  to  which  the  name 
Guin  gravelly  sandy  loam  has  been  given.  It  is  nowhere  extensive 
and  is  agriculturally  unimportant 

Closely  associated  with  the  preceding  soils  is  the  Orangeburg 
sandy  loam.  It  is  derived  from  the  Lafayette,  and  the  principal  dif- 
ference between  it  and  the  Guin  fine  sandy  loam  is  in  the  color  of 
the  subsoil.  The  Norfolk  silt  loam  owes  its  origin  to  the  weathering 
in  place  of  the  Columbia  loam  material.  The  Norfolk  fine  sandy 
loam  is  derived  in  part  from  the  Columbia  loam  and  in  part  from 
the  Lafayette  and  Tuscaloosa  materials.  The  Susquehanna  fine 
sandy  loam  is  derived  from  the  weathering  of  the  heavy  clay  areas 
in  the  western  part  of  the  county,  which  probably  belong  to  the 
Tuscaloosa. 

Since  the  final  recession  of  the  Gulf  waters  the  active  erosion  of  the 
streams  has  resulted  in  the  formation  of  terraces  and  bottom-land 
areas  along  their  courses.  This  has  given  rise  to  three  types  of  soil — 
the  Norfolk  loam,  which  exists  as  terrace  areas  along  the  major 
streams,  and  the  Waverly  loam  and  the  Ocklocknee  loam,  found  in 
the  bottoms.  The  former  includes  the  white  swampy  soils  and  the 
latter  the  higher  lying  and  better  drained  areas.  All  these  alluvial 
soils  are  composed  of  materials  of  Quaternary  age,  the  terraces  being 
Pleistocene  and  the  bottoms  Recent. 

The  following  table  give§  the  names  and  areas  of  the  several  soil 
types  shown  on  the  accompanying  map  : 


Areas  of  different  soils. 


Soil. 

Acres. 

Percent 

Soil. 

Acres. 

Per  cent. 

Guin  fine  sand  y  loam 

181,776 
88, GOO 
49,ld2 
41,844 
19,264 
14,912 
18,248 

83.7 
21.8 
12.6 
10.6 
4.9 
8.8 
8.4 

Guin  sandy  loam 

10,660 
10,112 
9,920 
6,784 
640 

2.7 
2.6 

Orangeborg  sandy  loam 

Norfolk  loam 

2.6 

Waverly  locun 

1.7 

Gain  iraTelly  sandy  loam .... 
Norfolk  silt  loam 

Rough  stony  land 

.2 

Total 

891,282 

GUIN   FINE  SANDT  LOAM. 


The  soil  of  the  Guin  fine  sandy  loam  consists  of  a  light-brown  to 
gray  fine  sandy  loam  or  sandy  loam  10  to  24  inches  deep.  The  sur- 
face, to  a  depth  of  6  or  8  inches,  when  in  the  virgin  state,  is  light 
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brown  in  color,  but  owing  to  methods  of  cultivation,  open  texture  of 
the  soil,  and  rapid  oxidation  in  this  latitude,  the  color  bleaches  to 
gray  or  almost  white  when  cultivation  has  been  practiced  for  a  few 
years.  The  subsoil  is  quite  variable,  as  it  includes  almost  every  com- 
bination of  the  red  and  the  yellow  sandy  clay  or  clay.  As  a  rule  no  • 
one  color  or  texture  extends  over  any  considerable  area,  but  these 
characteristics  bear  little  relation  to  topography  or  position. 

This  type  is  somewhat  anomalous,  and  is,  in  a  way,  intermediate 
between  the  well-established  Orangeburg  and  Norfolk  series,  typical 
borings  of  each  of  these  series  frequently  being  obtained  in  the  Guin 
fine  sandy  loam. 

At  irregular  intervals  iron  crusts  and  beds  of  gravel  are  found  in 
both  the  surface  and  subsoil,  and  where  these  are  of  sufficient  promi- 
nence to  warrant  a  separate  classification  they  have  been  mapped  as 
either  the  Guin  stony  sandy  loam  or  as  the  Guin  gravelly  sandy  loam. 

The  Guin  fine  sandy  loam  is  the  most  extensive  type  of  the  county 
and  is  found  quite  generally  distributed,  although  the  largest  areas 
occur  in  the  western  half  of  the  county. 

The  original  surface  of  this  soil  has  been  modified  by  erosion,  and 
the  streams  have  cut  deep  valleys,  so  that  the  present  topography 
varies  from  heavily  rolling  to  rough  and  hilly.  North  of  the  But- 
tahatchee  River  the  ridges  between  the  stream  courses  are  narrow 
and  not  well  suited  to  agriculture.  In  the  valley  of  Sipsey  Creek, 
around  Sulligent,  and  west  and  northwest  of  Vernon,  the  hills  are 
lower  and  more  rounded,  and  therefore  better  for  agricultural  pur- 
poses. The  areas  of  this  type  south  of  Luxapallila  Creek  are  steeply 
rolling,  but  can  be  used  for  farming. 

This  soil  is  derived  from  the  weathe/'ing  of  the  sandy  clay  and 
loams  of  the  Lafayette  and  Tuscaloosa  formations.  The  silt  and 
clay  particles  have  been  removed  by  the  leaching  of  x  the  original 
surface  loam  material.  This  process  has  play6d  an  important  part 
in  the  development  of  the  soil,  as  on  the  steeper  slopes,  where  leach- 
ing has  been  more  active,  the  surface  sandy  material  is  deeper. 
Where  the  vegetation  has  been  removed,  erosion  has  tended  in  some 
places  to  remove  the  surface  material,  thus  bringing  the  clayey  sub- 
soil nearer  the  surface.  To  the  west  of  Vernon  this  soil  has  probably 
been  derived  from  the  blending  of  the  materials  of  the  Lafayette, 
Tuscaloosa,  and  Yellow  Loam  formation,  for  small  areas  of  Susque- 
hanna fine  sandy  loam  and  of  Norfolk  silt  loam  are  found  through  it* 

The  native  vegetation  of  this  type  consisted  of  oak,  hickory,  and 
shortleaf  pine.  The  forests  varied  from  scrubby  to  moderately 
heavy  growths.  At  present  the  only  crops  grown  on  this  soil  are 
cotton  and  corn,  with  an  occasional  crop  of  oats.  The  yields  vary 
considerably,  according  to  the  methods  of  farming,  the  quantity  and 
quality  of  fertilizers  used,  and  the  length  of  time  the  soil  has  been 
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under  cultivation.  Probably  15  bushels  of  corn  and  one-third  bale 
of  cotton  per  acre  are  average  yields  for  the  type. 

Botation  of  cotton,  corn,  and  cowpeas,  deeper  plowing,  and  a  more 
rational  and  conservative  use  of  fertilizers  will  lead  to  larger  yields 
and  profits  on  this  soil.  Where  the  sandy  surface  material  is  not 
over  10  inches  in  depth  it  is  recommended  that  the  depth  of  plowing 
be  gradually  increased  until  small  amounts  of  the  heavier  material 
are  mixed  with  the  surface  soil.  This  will  render  the  surface  more 
loamy,  more  retentive  of  moisture  and  fertilizers,  and  will  tend  to 
prevent  the  rapid  oxidation  of  the  humus. 

Most  of  this  type  can  be  bought  for  $5  to  $15  an  acre,  depending 
upon  the  state  of  buildings  and  other  improvements,  and  the  near- 
ness to  towns  and  railroads. 

The  following  table  gives  the  average  results  of  the  mechanical 
analyses  of  the  soil  and  subsoil  of  the  Guin  fine  sandy  loam : 

Mechanical  analyses  of  Ouin  fine  sandy  loam. 


Kmnber. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Medium 

Fine 
sand. 

Very  fine 
sand. 

Silt. 

Clay. 

18437,18489 

18138,18440 

Son 

SubaoU 

PercenL 

0.0 

.2 

PercenL 
1.9 
1.0 

PercenL 
0.6 
7.4 

PercenL 
42.8 
88.4 

PercenL 
18.6 
11.7 

PercenL 
26.8 
26.7 

PercenL 
6.7 
20.7 

GirXN     SANDY    LOAM. 


The  surface  sandy  material  of  the  Guin  sandy  loam  varies  in  tex- 
ture from  a  fine  sand  to  a  sand  and  occasionally  to  a  sandy  loam.  It 
varies  in  depth  from  15  to  36  inches.  Owing  to  the  open  structure 
of  the  surface  soil  it  contains  little  humus,  and  is,  therefore,  gray 
to  almost  white  in  color.  The  subsoil  is  a  red  to  yellow  sandy  clay, 
practically  the  same  as  that  of  the  Guin  fine  sandy  loam.  Bands 
of  gravel  occur  frequently,  and  iron  crusts  are  sometimes  present. 

This  soil  occurs  almost  entirely  east  of  Vernon,  and  occupies  the 
steep  slopes  of  the  narrow  valleys  between  the  several  prongs  of  Hell 
and  Yellow  creeks.  The  ridges  between  these  valleys  are  occupied 
by  Norfolk  silt  loam,  Guin  fine  sandy  loam,  or  by  Guin  stony  sandy 
loam. 

The  Guin  sandy  loam  is  derived  from  the  same  source  as  the  Guin 
fine  sandy  loam,  with  which  it  is  closely  associated,  the  diflFerence 
between  these  two  types  of  soil  having  been  brought  about  by  erosion 
and  leaching.  The  steep  topography  has  caused  the  finer  particles 
of  the  original  loams  and  sandy  clays  to  be  carried  away,  leaving  the 
sands  as  a  residue  to  form  the  present  surface. 

The  original  timber  growth  on  this  type  consisted  of  a  mixture  of 
the  pines  and  hardwoods,  and  practically  the  entire  area  has  been 
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left  in  forest,  although  the  larger  trees  have  been  removed  to  some 
extent  by  the  lumber  companies.  When  cleared  the  most  of  this 
type  erodes  quite  badly,  and  the  yields  are  low.  Owing  to  the  depth 
and  loose,  open  nature  of  the  soil  it  apparently  does  not  retain 
fertilizers  and  manures.  It  is  believed  that  the  best  use  that  can  be 
made  of  this  soil  is  systematic  forestry.  It  is  not  well  suited  for 
general  farming,  and  if  seeded  to  grass  it  is  so  sandy  that  the  turf 
would  soon  be  injured  by  grazing. 

The  following  table  gives  the  results  of  the  mechanical  analyses 
of  the  soil  and  subsoil  of  this  type : 

Mechanical  analyses  of  Onin  sandy  loam. 


Number. 

Description. 

Pine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

Silt. 

Clay. 

18436 

Sou 

Subsoil 

Percent. 

0.0 

.0 

Percent. 
9.9 
7.7 

Percent. 
26.7 
20.4 

Percent. 
29.0 
26.0 

Percent 
4.6 
8.9 

Percent 
23.2 
26.2 

Percent 
6.8 

M436 

17.0 

GUIN  STONY  SANDT  LOAM. 


The  interstitial  materials  of  the  soil  and  subsoil  of  the  Guin  stony 
sandy  loam  are  practically  the  same  as  those  forming  the  Guin  fine 
sandy  loam,  the  stony  type  being  separated  from  the  latter  on  account 
of  its  content  of  iron  crusts  and  its  rough,  hilly  topography.  These 
iron  sandstones  are  not  fragments  of  a  bed  rock,  as  is  usually  the  case 
with  a  stony  loam,  but  are  formed  here  and  there  throughout  the 
deposits  as  the  result  of  a  cementing  of  the  sands  and  gravel  by  iron 
compounds.  The  fragments  are  irregular  and  vary  from  a  few  inches 
to  several  feet  in  diameter. 

This  type  is  most  extensively  developed  in  the  eastern  part  of  the 
county,  where,  being  nearer  the  contact  of  the  Coastal  Plain  with  the 
Cumberland  Plateau,  the  original  surface  has  a  somewhat  higher 
elevation,  and  erosion  has  been  more  active  and  destructive  than 
where  the  elevations  were  lower.  A  large  area  of  the  soil  occurs  to 
the  southwest  of  Vernon  and  northwest  of  Fernbank,  between  Luxa- 
pallila  and  Mud  and  between  Mud  and  Yellow  creeks.  This  develop- 
ment is  probably  due  to  the  close  proximity  of  the  streams  to  each 
other  and  the  more  complete  dissecting  of  the  interstream  areas.  The 
last-named  areas  of  the  type  are  not  so  rough  and  hilly  as  are  those 
on  both  sides  of  Beaver  Creek,  in  the  northeastern  part  of  the  county, 
which  are  almost  mountainous.  As  this  type  is  for  the  most  part  in 
a  wild  and  timbered  state,  and  as  it  is  naturally  closely  related  to  the 
Guin  fine  sandy  loam,  the  boundary  lines  between  these  two  types 
are  little  more  than  approximations. 


Digitized  by 


Google 


SOIL  SURVEY  OF  LAMAR  COUNTY,  ALABAMA.  471 

The  Guin  stony  sandy  loam  has  been  formed  from  the  erosion  and 
weathering  of  the  Lafayette  and  Tuscaloosa  materials.  On  the  steep 
slopes  the  sand  is  usually  deeper  than  on  the  hilltops.  The  stony 
material  is  usually  most  plentiful  on  the  crests  of  the  higher  and 
narrower  ridges,  which  owe  their  existence  to  the  protection  thus 
afforded  from  erosion. 

As  already  mentioned,  the  topography  of  this  soil  is  hilly  to 
mountainous  and  too  steep  for  cultivation.  If  it  were  cleared  of  its 
timber,  erosion  would  be  very  destructive.  At  present  only  the 
occasional  broad  hilltops  are  cultivated,  and  frequently  on  these  the 
stones  have  to  be  removed  before  cultivation  is  practical.  The  forests 
on  this  soil  are  composed  of  the  same  species  of  trees  as  on  the  Guin 
fine  sandy  loam,  although  they  are  usually  more  scrubby  and  of  lower 
commercial  value.  It  is  believed  that  the  best  disposition  that  can  be 
made  of  this  land  is  to  leave  it  in  forest.  The  rocky  hillsides  could 
probably  be  used  for  grapes,  but  the  present  lack  of  markets  pre- 
vents the  extension  of  this  industry. 

Large  tracts  of  this  soil  can  be  bought  for  $1  to  $5  an  acre.  Con- 
siderable areas  are  held  at  present  by  lumber  companies. 

SUSQUEHANNA  FINE  SANDY  LOAM. 

The  soil  of  the  Susquehanna  fine  sandy  loam  is  a  fine  to  very  fine 
sandy  loam,  4  to  12  inches  deep.  The  color  is  usually  light  brown  to 
gray,  as  is  the  case  with  Guin  fine  sandy  loam.  The  subsoil  is  a  red 
to  duirred  heavy,  waxy  clay,  and  is  usually  mottled  with  gray  below 
24  inches.  In  the  latter  case  the  texture  usually  becoipes  heavier 
with  depth.  Sometimes,  however,  the  texture  is  slightly  lighter  below 
24  inches,  and  no  mottlings  are  seen.  Where  exposed  in  road  cuts 
the  clay  presents  a  variety  of  colors  at  depths  of  4  to  6  feet. 

Where  the  subsoil  comes  near  enough  to  the  surface  to  be  reached 
by  the  plow,  this  type  is  refractory  and  difficult  to  cultivate.  Where 
the  subsoil  material  is  found  in  the  roads,  they  become  almost  im- 
passable, owing  to  the  waxy,  tenacious  character  of  the  clay.  The 
exposed  clay  upon  drying  cracks  into  irregular  cubes,  giving  rise  to 
the  local  term  "  joint  clay." 

The  Susquehanna  fine  sandy  loam  is  of  limited  development  in 
Lamar  County.  The  largest  areas  are  found  in  the  western  part 
along  the  state  line,  and  along  the  Military  road.  A  few  areas  are 
found  in  various  other  parts  of  the  county,  and  throughout  the 
Guin  fine  sandy  loam  small  outcroppings  of  this  heavy  clay  are  seen, 
which  if  sufficiently  extensive  would  give  rise  to  Susquehanna  clay. 
The  topographic  features  are  practically  the  same  as  those  of  the 
Guin  fine  sandy  loam,  into  which  the  soil  passes  gradually.  Level 
or  undulating  areas  rarely  occur.    Owing  to  the  character  of  the  sub- 
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soil  and  to  the  steep  topography,  the  rain  water  does  not  enter  the 
subsoil,  and  in  times  of  drought  the  crops  suffer. 

It  is  probable  that  the  clay  beds  that  give  rise  to  this  soil  are 
derived  from  the  Tuscaloosa  formation  of  the  Cretaceous  period,  the 
overlying  Lafayette  mantle  having  been  removed  by  erosion. 

The  original  forest  growth  on  this  type  was  pine  and  scrub  oak. 
Most  of  the  pine  of  commercial  value  has  been  removed,  but  the  scrub 
oaks  and  smaller  pines  remain.  Probably  not  over  one-tenth  of  the 
area  of  this  soil  is  under  cultivation. 

Cotton  and  com  are  the  only  crops  produced,  and  the  yields 
are  frequently  too  small  to  pay  the  cost  of  production.  Fair  yields 
are  obtained  sometimes,  if  at  the  time  the  seed  bed  is  prepared  the 
moisture  conditions  are  just  right,  and  if  during  the  growing  season 
there  is  sufficient  rainfall,  but  the  farmers  complain  that  the  soil  is 
likely  to  be  either  too  wet  or  too  dry  for  cultivation,  and  it  is  for 
this  reason  a  difficult  soil  to  handle  properly. 

It  is  probable  that  by  using  deeper  and  more  thorough  cultivation, 
and-  by  a  systematic  rotation  of  crops  that  will  add  organic  matter 
to  the  soil,  the  yields  could  be  increased  considerably,  but  the  wisdom 
of  cultivating  this  soil,  especially  the  phase  that  has  the  subsoil  near 
the  surface,  will  be  questionable  as  long  as  areas  of  Norfolk  silt 
loam,  Guin  fine  sandy  loam,  and  like  types  can  be  obtained  at  the 
prevailing  prices.    This  type  can  be  bought  for  $1  to  $5  an  acre. 

The  following  table  gives  the  results  of  mechanical  analyses  of  the 
soil  and  subsoil  of  the  Susquehanna  fine  sandy  loam : 

Mechanical  analyses  of  Susquehanna  fine  sandy  loam. 


Number. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

Silt 

Clay. 

18449 

Soil 

Subfloll 

Percent. 

0.0 

.4 

Percent. 
0.9 
1.0 

Percent. 

0.4 

.7 

Percent. 
55.2 
20.0 

Percent 
15.2 
14.1 

Percent 
18.5 
20.4 

Percent 
9.6 

18460 

48.0 

OCKLOCKNEE    LOAM. 


The  soil  of  the  Ocklocknee  loam  consists  of  a  friable  silt  loam  10  to 
15  inches  deep,  light  to  dark  brown  in  color  when  wet,  but  becoming 
somewhat  ashy  when  dry.  The  soil  grades  into  a  gray  or  gray  and 
yellow  mottled  silt  loam  or  loam  subsoil.  The  type  is  found  along 
the  higher  lying,  better  drained  areas  of  the  large  bottoms,  and 
occupies  the  narrow  basin-shaped  or  valleylike  bottom  lands  of  the 
smaller  streams.  Usually  where  the  bottoms  are  more  than  a 
quarter  of  a  mile  wide,  and  the  slope  from  stream  channel  to  the  base 
of  the  hill  is  slight,  poorly  drained  areas  result,  and  the  soil  assumes 
the  nature  of  the  Waverly  loam.    The  transition  from  one  type  to  the 
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other  is  gradual.  As  the  heads  of  the  valley  are  reached  the  soil 
becomes  quite  variable.  Here  it  occupies  a  strip  about  40  rods  wide 
or  less,  and  is  partly  coUuvial  in  origin,  receiving  wash  from  the 
adjacent  uplands.  Borings  of  silt  loam,  loam,  and  even  sandy 
loam,  in  varying  combinations  as  to  soil  and  subsoil  may  be  ob- 
tained. The  most  recent  deposita  by  the  streaKdets  from  the  adja- 
cent hills  are  known  locally  as  "  made  land,"  while  the  higher  lying 
portions  are  referred  to  as  "hillside  bottoms."  In  areas  where  the 
soil  is  inclined  to  be  wet  and  "  crawfishy,"  it  is  a  common  practice 
to  turn  the  small  lateral  streams  so  that  they  will  deposit  their  load 
of  sand  over  various  parts  of  the  field  to  be  cultivated,  and  as  this 
material  is  worked  into  the  soil  by  plowing  and  subsequent  processes 
of  cultivation  the  result  is  usually  found  to  be  quite  beneficial. 

In  the  early  settlement  of  the  county  it  was  found  that  small  areas 
of  this  soil  when  cleared  were  inclined  to  "  fall,"  that  is,  as  the  roots 
of  the  trees,  shrubs,  etc.,  decayed  they  sank  and  became  so  poorly 
drained  as  to  be  worthless.  However,  as  the  bottom  land  was  cleared 
and  more  material  from  the  hills  was  washed  in,  and  better  drain- 
age provided  by  the  deepening  and  straightening  of  the  stream 
channels,  the  soil  became  more  productive.  The  successful  manage- 
ment of  this  soil  is  now  so  generally  understood  that  good  crops  are 
obtained  within  a  year  or  two  after  clearing. 

This  is  the  best  com  soil  of  the  area,  and  at  the  present  high  price 
of  com  it  should  be  planted  as  largely  as  possible  in  that  crop. 
When  planted  in  cotton,  the  tendency  of  the  plant  is  to  make  excess- 
ive stalk  growth  at  the  expense  of  the  boll.  This  tendency  may  be 
checked  in  several  ways :  by  liming  the  soil,  by  clipping  the  terminal 
buds  to  encourage  fruiting,  or  by  using  large  applications  of  phos- 
phate, increasing  the  depth  of  the  seed  bed  as  more  fertilizer  is  used. 
No  cotton-seed  meal  should  be  used  on  areas  where  stalk  is  excessive, 
as  this  is  likely  to  aggravate  this  condition. 

The  natural  drainage  of  this  soil  is  inclined  to  be  poor,  but  owing 
to  its  slightly  sloping  surface  it  can  usually  be  eflFectively  drained 
by  artificial  means,  such  as  cleaning  and  straightening  the  stream 
channel  and  by  ditching.  The  area  of  this  soil  mapped  just  east  of 
Henson's  Springs  in  the  Buttahatchee  botttoms  is  moderately  well 
drained  and  all  cleared  and  farmed. 

The  native  timber  growth  on  the  Ocklocknee  loam  consisted  of 
gum,  poplar,  beech,  hickory,  and  an  occasional  loblolly  pine.  Most 
of  this  has  been  removed  and  that  standing  should  be  cut  and  the 
land  planted  to  com. 

The  crops  grown  on  this  soil  are  cotton,  com,  and  sugar  cane.  It 
is  a  good  general  farming  soil,  and  if  thoroughly  drained  almost  any 
crop  can  be  grown  on  it.  In  the  southern  part  of  the  county  it  is 
frequently  planted  to  sugar  cane.    The  narrower  areas,  even  those 
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that  are  too  narrow  to  be  mapped,  are  the  best  for  this  crop.  The 
sirup  is  mainly  used  for  home  consumption,  but  any  surplus  that 
may  be  produced  finds  a  ready  local  market.  Cotton  yields  from 
one-third  to  1  bale,  and  com  from  20  to  30  bushels  per  acre. 

The  following  table  gives  the  results  of  mechanical  analyses  of  the 
soil  and  subsoil  of  this  type : 

Mechanical  analyses  of  Ocklocknee  loam. 


Ntunber. 

Description. 

Fine 
gravel. 

Coaree 
sand. 

Medium 
sand. 

Fine 
sand. 

Veryfine 
sand. 

1 
Silt.          Clay. 

18438 

Soil 

Subsoil 

Percent. 

0.8 

^  .8 

Percent. 
8.6 
11.0 

Per  cent. 
17.9 
20.3 

Percent. 
17.9 
21.6 

Percent 
4.6 
4.4 

Percent.    Percent 
26.9              6.4 

18434 

19.7             27.0 

WAVERLT  LOAM. 

The  soil  of  the  Waverly  loam  consists  of  8  to  10  inches  of  white 
to  light-brown  silt  loam  or  loam,  or,  more  rarely,  fine  sandy  loam 
carrying  sufficient  fine  material  to  cause  it  to  bake  or  clod  if  plowed 
when  wet.  The  subsoil  is  a  white  silt  to  clayey  silt,  usually  marked 
with  yellow  mottlings  below  24  inches.  The  degree  of  mottling  is 
influenced  greatly  by  drainage  conditions,  and,  therefore,  is  an  index 
to  the  agricultural  value  of  the  soil.  When  the  drainage  is  poor  and 
the  soil  in  a  saturated  condition  the  greater  part  of  the  time,  the 
mottling  is  less  marked  or  frequently  lacking,  while  in  the  better 
drained  areas  it  increases  till  yellow  is  the  predominating  color. 
The  surface  soil  here  has  a  darker  color.  Where  this  conditicm  is 
extensively  developed  it  gives  rise  to  the  Ocklocknee  loam. 

The  Waverly  loam  is  found  in  the  wider  bottoms  of  the  major 
streams  of  the  county.  Its  topography  is  flat,  except  where  broken 
occasionally  by  old  channels  or  stream  bayous.  Its  natural  drainage 
is  poor,  and  as  the  stream  channels  are  very  crooked,  and  usually 
clogged  with  driftwood,  the  soil  is  usually  in  a  saturated  condition. 

The  Waverly  loam  is  derived  from  alluvial  deposits,  having  been 
laid  down  gradually  in  times  of  the  oft-repeated  overflows.  The 
material  composing  this  soil  has  been  washed  from  the  adjacent  up- 
lands, and  is,  therefore,  reworked  Lafayette  and  Tuscaloosa. 

The  forest  growth  on  this  soil  consists  of  beech,  gum,  oak,  elm, 
cypress,  and  loblolly  pine,  much  of  which  is  still  standing.  Where 
cleared  and  farmed  frequent  open  ditches  are  necessary  to  r^nove 
the  surplus  water.  The  clearings  are  usually  of  limited  extent  and 
scattered  and  there  are  no  adequate  outlets  for  the  drainage  water. 
The  soil  is  apt  to  remain  in  a  water-logged  condition  and  to  give 
poor  yields.  If  larger  areas  were  cleared,  that  is,  the  bottom  along  a 
stream  for  several  miles,  the  main  channel  cleaned  and  perhaps 
straightened,  and  the  numerous  ditches  turned  into  this  channel, 
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liie  danger  from  floods  would  be  lessened,  and  the  abnormal  condi- 
ticms  now  existing  in  the  soil  would  be  overccMne.  As  the  soil  is 
farmed  it  will  be  necessary  to  add  lime  and  coarse  organic  matter. 
It  is  somewhat  doubtful  if  the  expense  incurred  in  making  such  im- 
provements would  be  justified  at  the  present  time. 

Waverly  loam  is  known  locally  as  "  swamp,"  "  flats,"  or  "  crawfish 
land."  Very  little  of  it  is  under  cultivation  and  hence  any  estimate 
of  the  yields  is  impracticable. 

The  following  table  gives  the  average  results  of  mechanical  anal- 
yses of  the  Waverly  loam : 


Mechanical  analyses  of  Waverly  loam. 

Number. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Medluin 
Hand. 

Fine 
sand. 

Very  fine 
sand. 

Silt. 

Clay. 

18453.18465 

18464,18456 

Soil 

Subsoil 

Percent. 

0.1 

.1 

Percent. 
2.8 
4.5 

Percent. 
6.5 
7.1 

Percent. 
17.8 
14.8 

Percent. 
15.1 
14.1 

Percent. 
36.7 
87.1 

Percent. 
21.7 
21.4 

NORFOLK   LOAM. 


The  soil  of  the  Norfolk  loam  consists  of  a  light-brown  to 
yellowish-brown  loam,  more  or  less  silty  in  character  and  8  to  10 
inches  in  depth.  In  some  places  the  texture  is  decidedly  that  of  a 
silt  loam,  while  in  others  the  soil  contains  a  larger  quantity  of 
medium  sand.  The  subsoil,  into  which  the  surface  soil  passes  grad- 
ually, is  more  frequently  a  loam  than  a  silt  loam  and  is  usually 
mottled  with  gray  below  24  inches. 

This  type  occupies  only  small  areas  in  the  county,  but  because  of 
its  productiveness  it  is  of  considerable  importance.  The  principal 
areas  of  it  are  found  along  Buttahatchee  River  in  the  northern  part 
and  along  Luxapallila  Creek  in  the  southern  end  of  the  county. 
Smaller  areas  are  found  along  Yellow  and  Sipsey  creeks  in  the  cen- 
tral and  northwestern  parts,  respectively.  It  occurs  as  second 
bottom  or  bench  areas  along  the  streams  at  elevations  of  from  5  to 
15  feet  above  the  level  of  the  regular  flood  plains.  Its  topography 
is  level  except  where  cut  by  a  few  small  streams.  Occasional  poorly 
drained  and  whitish  areas  are  found.  In  these  the  soil  is  acid  and 
the  growth  of  crops  is  likely  to  be  poor.  In  addition  to  draining 
these  areas  and  giving  them  an  occasional  deep  fall  plowing  the 
application  of  lime  would  doubtless  prove  beneficial. 

This  soil  represents  alluvial  deposit  laid  down  at  a  time  when  the 
streams  occupied  higher  levels  than  at  present.  It  is  derived  from 
reworked  Lafayette  material. 

The^  areas  of  the  Norfolk  loam  along  Yellow  Creek  in  the  western 
part  of  the  county  and  along  Sipsey  Creek  in  the  northwestern  part 
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have  no  well-defined  terrace  lines,  the  surface  being  slightly  sloping 
and  the  soil  grading  by  degrees  into  the  Ocklocknee  loam  or  the 
Waverly  loam. 

The  original  forest  growth  on  this  soil  was  shortleaf  and  loblolly 
pine,  oak,  hickory,  and  beech.  In  its  natural  condition  the  type  was 
too  wet  for  profitable  cultivation,  but  by  clearing,  draining,  and 
tilling  it  has  become  one  of  the  most  desirable  farming  soils  of  the 
area,  and  is  now  practically  all  under  cultivation.  Its  level  topog- 
raphy adds  much  to  its  value  as  farming  land.  The  ridge  method  of 
cultivation  is  usually  practiced,  but  it  is  believed  that  level  cultivation 
would  give  better  results  wherever  the  drainage  conditions  are  good. 
An  occasional  deep  plowing  in  the  fall  would  be  beneficial,  and  as 
the  soil  has  a  tendency  to  pack  the  surface  should  be  stirred  just  as 
soon  as  possible  after  rains  throughout  the  growing  season  to  prevent 
the  formation  of  a  crust.  Fertilizers  are  quite  generally  used  on  this 
type,  as  it  has  for  the  most  part  been  under  cultivation  for  a  long 
time.  It  responds  readily  to  fertilizers,  and  is  seldom  allowed  to  lie 
fallow.  Some  areas  contain  relatively  large  quantities  of  humus, 
and  on  these  cotton  is  inclined  to  produce  stalk  at  the  expense  of 
boll.  In  such  cases  less  cotton-seed  meal  and  more  phosphate  should 
be  used.    Most  of  this  type  is  valued  at  about  $25  an  acre. 

The  following  table  gives  the  average  results  of  mechanical 
analyses  of  the  soil  and  subsoil  of  the  Norfolk  loam : 

Mechanical  analyses  of  Norfolk  loam. 


Number. 

Deacriptlon. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

Silt 

Clay. 

18441,18443 

18442,18444 

Soil 

Subsoil 

PercenL 

0.1 

.1 

Percent. 
2.2 
1.7 

Percent. 
6.9 
4.6 

PercenL 
21.0 
19.2 

PercenL 
12.3 
14.8 

Percent. 
48.8 
44.7 

PercenL 
9.6 
16.2 

NORFOLK   SILT  LOAM. 


The  soil  of  the  Norfolk  silt  loam  consists  of  a  yellowish-gray  silty 
loam,  with  an  average  depth  of  7  inches.  The  particles  composing 
the  soil  range  from  very  fine  sand  to  silt.  The  soil  is  friable  and 
has  a  peculiar  mealy  feel.  The  subsoil  is  composed  more  largely  of 
silt,  and  has,  therefore,  a  greater  coherence,  though  below  24  inches 
it  also  is  in  many  cases  friable  and  mealy.  The  color  of  the  subsoil 
varies  somewhat  with  the  topography  and  drainage.  Where  the 
drainage  is  good  the  yellow  color  continues  to  a  depth  of  36  inches, 
but  in  poorly  drained  areas  gray  mottlings  begin  to  appear  at  from 
18  to  24  inches,  and  increase  with  depth.  In  extreme  cases  the  gray 
may  be  the  predominating  color  of  the  subsoil. 
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The  principal  areas  of  the  Norfolk  silt  loam  are  found  in  the 
southern  and  southwestern  parts  of  the  county,  although  several 
areas  occur  west  of  Vernon.  It  occupies  level,  plateaulike  areas  at 
elevations  intermediate  between  those  of  the  Norfolk  loam  and  the 
Guin  fine  sandy  loam.  The  topography  is  level  to  undulating,  the 
surface  being  only  slightly  eroded  by  gullies  and  streams.  The 
drainage  of  this  soil  is  not  always  sufficient,  and  better  crops  could 
be  secured  in  many  cases  if  artificial  drainage,  either  by  open  or  tile 
drains,  were  provided. 

The  Norfolk  silt  loam  is  derived  from  the  Yellow  Loam  formation, 
which  is  more  extensively  developed  in  Mississippi.  Erosion  has 
played  very  little  part  in  the  weathering  of  this  formation  into  soil. 

The  original  forest  growth  on  the  Norfolk  silt  loam  consisted 
mainly  of  pine  and  oak,  although  some  black  gum,  persimmon,  and 
sassafras  occurred.  This  is  considered  one  of  the  best  soils  of  the 
area.  Corn  does  very  well,  yielding  on  the  average  about  20  bushels 
per  acre.  Cotton  produces  from  one-third  to  three-fourths  bale  per 
acre.  Cowpeas  are  well  suited  to  this  soil,  and  one  crop  should  be 
plowed  under  to  a  good  depth  in  the  fall  every  two  or  three  years. 
This,  with  deep  plowing,  will  generally  prevent  the  running  to- 
gether or  packing  of  the  soil  and  also  break  up  the  plow  sole  that 
is  found  about  6  inches  below  the  surface  in  most  fields.  A  crust 
usually  forms  on  the  surface  after  the  soil  has  been  saturated,  and 
the  cultivator  should  be  run  to  pulverize  the  surface  as  soon  as  pos- 
sible after  rains  during  the  growing  season.  Contouring  and  ter- 
racing are  not  necessary  on  this  soil  and  are  seldom  practiced.  The 
ridge  method  of  cultivation  is  used  by  some,  but,  except  on  the  poorly 
drained  areas,  level  cultivation  will  probably  give  better  results. 

The  yields  on  this  soil  do  not  decline  as  rapidly  as  on  the  sandier 
hill  soils,  but  commercial  fertilizers  are  quite  generally  used.  Their 
use  in  connection  with  green  or  barnyard  manures  and  under  a  system 
of  crop  rotation  would  give  larger  profits.  On  the  poorly  drained 
areas  lime  would  be  beneficial,  but  it  must  not  be  supposed  that  it 
will  take  the  place  of  drainage. 

The  following  table  gives  the  results  of  mechanical  analyses  of 
the  soil  and  subsoil  of  the  Norfolk  silt  loam : 

Mechanical  analyses  of  Norfolk  silt  loam. 


Number. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Medlnm 
sand. 

Pine 
sand. 

Very  fine 
sand. 

Silt 

Clay. 

l^M? 

Soil 

Percent. 
0.6 

Percent. 
2.6 
2.3 

Percent. 
4.2 
2.4 

Percent. 
10.6 
6.4 

Percent. 
6.9 
3.8 

Percent. 
66.3 
57.2 

Percent. 
9.6 

17BM 

SatMoil 

.9 

26.8 
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ORANOEBTTBO   8ANDT  LOAM. 

The  soil  of  the  Orangeburg  sandy  loam  consists  of  a  fine  sandy 
loam  or  loam  6  to  10  inches  deep.  The  surface  material  is  principally 
fine  sand,  but  frequently  contains  enough  silt  and  medium  sand  to 
give  it  the  texture  of  a  loam  rather  than  fine  sandy  loam.  The  color 
of  the  soil  varies  from  brown  to  reddish  brown  and  more  rarely  to 
gray.  As  a  rule,  the  surface  material  carries  more  humus  than  the 
other  upland  types. 

The  subsoil  is  uniformly  a  brick-red  sandy  clay,  containing  an 
appreciable  percentage  of  silt.  For  a  distance  of  6  to  15  inches 
below  the  surface  soil  the  material  is  heavier  than  below  this  depth- 

The  Orangeburg  sandy  loam  occupies  limited  areas  in  Lamar 
County,  and  is,  therefore,  unimportant.  It  is  found  widely  scat- 
tered and  closely  associated  with  the  Guin  fine  sandy  loam.  Isolated 
areas  occur  in  the  southern  part  of  the  county,  northeast  of  Vernon, 
and  around  Sulligent. 

The  surface  varies  from  rolling  to  hilly.  Occupying  as  it  does  the 
rather  flat  and  undulating  ridge  tops,  erosion,  although  active,  has 
not  as  yet  greatly  modified  the  surface.  The  drainage  is  good  and 
the  texture  is  such  that  favorable  moisture  conditions  can  be  main- 
tained by  proper  management.    Terraces  are  used  to  prevent  erosion. 

Around  Kennedy  and  near  Holcomb's  schoolhouse  there  are  areas 
that  have  a  nearly  level  surface  and  a  reddish-brown  surface  soil,  and 
are  very  productive.  The  areas  near  Blooming  Grove  church  and 
to  the  east  of  Vernon  occupy  high,  rolling  ridge  tops,  and  here  the 
soil  is  subjected  to  considerable  erosion. 

The  Orangeburg  sandy  loam  is  derived  from  the  weathering  of  the 
sandy  clays  of  the  Lafayette  mantle.  The  difference  between  the  soil 
and  subsoil  has  been  caused  mainly  by  the  removal  of  the  finer  par- 
ticles of  the  former  in  the  drainage  waters,  which  action  has  varied 
with  the  topography. 

This  type  is  the  best  upland  soil  of  the  area  and  is  at  present  all 
cleared  and  farmed.  It  is  more  productive  than  adjoining  soils 
which  have  lighter  colored  subsoils.  The  original  timber  consisted 
of  a  somewhat  luxuriant  growth  of  pine,  oak,  and  hickory.  Cotton 
is  the  principal  crop  at  present,  and  the  soil  seems  to  be  particularly 
well  adapted  to  this  staple,  producing  with  careful  cultivation  1  bale 
per  acre.  Fertilizers  are  generaUy  used  and  the  soil  responds  readily 
to  moderate  applications.  Fertilizers  apparently  have  more  lasting 
effects  on  this  soil  than  on  the  lighter  colored  types  with  deeper  sandy 
surface  soils,  and  for  this  reason  are  more  profitably  used.  It  is  a 
soil  capable  of  improvement,  and  the  same  general  recommendations 
that  were  made  for  the  Guin  fine  sandy  loam  are  applicable  to  this 
type.    Fall  plowing  has  been  found  to  give  good  results  where  the 
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land  was  not  too  rolling.  If  this  is  done  the  soil  should  be  protected 
with  a  cover  crop  during  the  winter  to  prevent  erosion.  The  practice 
of  bedding  the  land  into  ridges,  so  generally  followed  on  this  type, 
is  open  to  question,  and  careful  experiments  should  be  made  to  see 
whether  or  not  this  is  more  profitable  than  level  cultivation. 

The  value  of  the  type  ranges  from  $5  to  $35  an  acre. 

The  foUowing  table  gives  the  results  of  the  mechanical  analyses  of 
the  soil  and  subsoil  of  this  type : 

Mechanical  analyses  of  Orangeburg  sandy  loam. 


Number. 

• 

Description. 

Fine 
gravel. 

Coarse  1  Medium 
sand.    1    sand. 

Fine 
sand. 

Very  fine 
sand. 

Silt. 

Clay. 

IMV 

Soil 

SubsoU 

PercenL 

0.3 

.8 

Per  cent.    Per  cent. 
15.6           18.6 
11.6           16.1 

Percent. 
80.4 
21.1 

PercenL 
2.7 
4.9 

Percent. 
26.9 
19.7 

Percent. 
6.4 

18M8 

27.0 

NORFOLK  FINE  SANDY  LOAM. 


The  soil  of  the  Norfolk  fine  sandy  loam  consists  of  a  light-brown 
to  gray,  occasionally  yellowish-gray,  fine  sandy  to  very  fine  sandy 
loam  8  to  15  inches  deep.  The  subsoil  varies  from  a  silt  loam  to  light 
sandy  clay.  Below  30  inches  the  color  often  becomes  light  yellow  or 
even  mottled  gray.  In  the  more  rolling  areas  the  color  varies  from 
tan  to  pale  orange. 

Of  limited  development  in  Lamar  County,  the  largest  area  is 
found  southeast  of  Millport.  A  few  others  are  found  in  the  central 
and  northern  parts  of  the  coimty.  The  Millport  area  resembles  the 
Norfolk  silt  loam;  the  others  are  more  closely  associated  with  the 
Guin  fine  sandy  loam,  and  merge  gradually  into  this  and  other  types. 

In  general  the  topography  varies  from  rolling  to  hilly,  though  it 
is  not  so  hilly  as  the  Guin  fine  sandy  loam.  Most  of  it  requires  ter- 
racing to  prevent  erosion.  The  area  southeast  of  Millport  occupies 
a  somewhat  dissected  table-land,  the  crests  of  the  ridges  being  at  a 
lower  level  than  those  of  the  regular  uplands.  Other  areas  occupy 
broad  and  rather  flat  ridge  tops  or  else  the  lower  slopes  and  valley- 
like country  along  the  streams. 

The  area  of  Norfolk  fine  sandy  loam  southeast  of  MiUport  owes  its 
origin  to  the  erosion  and  carrying  away  of  the  finer  particles  of  the 
Tdlow  Loam  formation.  The  other  areas  are  derived  from  the 
materials  oi  the  Lafayette  and  Tuscaloosa. 

Originally  this  soil  was  covered  with  the  same  character  of  timber 
as  the  Guin  fine  sandy  loam,  but  this  has  been  quite  largely  removed. 
Cotton  yields  about  one-half  bale  and  corn  15  to  20  bushels  per  acre. 
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The  following  table  gives  the  results  of  mechanical  analyses  of  the 
soil  and  subsoil  of  the  Norfolk  fine  sandy  loam : 

Mechanical  analyses  of  Norfolk  fine  sandy  loam. 


Nomber. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
eand. 

Fine 
sand. 

Very  fine 
sand. 

Bilt 

CUiy. 

18446 

Soil 

Subsoil 

Percent. 

0.0 

.2 

Percent. 
4.6 
2.5 

Percent. 
12.2 
11.6 

Percent. 
22.1 
17.1 

Perceat, 

7.8 
8.9 

PereenL 
44.6 

40.5 

Pef^cenL 
8.4 

18446 

18.7 

GUIN  GRAVELLY  SANDT  LOAM. 

The  soil  of  the  Guin  gravelly  sandy  loam  consists  of  loose,  open, 
gravelly  sandy  material  from  8  to  12  inches  deep.  The  subsoil  is 
frequently  a  red  or  yellow  sandy  clay  containing  25  to  50  per  cent  of 
gravel.  Often,  however,  the  percentage  of  gravel  is  greater  than 
this,  and  there  is  little  clayey  material,  the  interstices  being  filled  with 
fine  sand  to  sand. 

The  topography  of  the  soil  is  usually  steep  and  surface  drainage 
rapid,  while  owing  to  its  loose,  open  structure  the  movement  of  the 
soil  water  is  free.  On  the  steeper  slopes  the  soil  consists  of  beds  of 
almost  pure  gravel,  the  land  being  of  no  agricultural  value  whatever. 
As  the  distance  from  the  major  streams  increases  the  topography  be- 
comes more  gentle,  and  the  soil  assumes  gradually  the  characteristics 
of  the  Guin  fine  sandy  loam.  Included  with  this  soil  are  a  few  areas 
in  which  erosion  has  removed  the  sandy  material  and  left  the  gravel 
resting  upon  a  stiff  waxy  clay,  similar  to  that  which  forms  the  sub- 
soil of  the  Susquehanna  clay. 

Both  waterwom  pebbles  and  angular  or  subangular  stone  frag- 
ments are  found  in  this  soil.  They  vary  from  the  size  of  a  pea  to 
pieces  2  inches  or  more  in  diameter.  The  waterwom  gravel  is  com- 
posed mainly  of  quartz  and  jasper,  and  the  angular  to  subangular 
fragments  of  chert. 

Areas  of  the  Guin  gravelly  sandy  loam  occupy  the  steeper  slopes 
near  to  the  major  streams  in  the  eastern  part  of  the  county.  They 
are  derived  from  the  outcropping  of  gravel  beds,  although  in  some 
cases  the  gravel,  originally  distributed  to  a  greater  or  less  extent 
throughout  the  formation,  has  accumulated  on  the  slopes  as  the  finer 
particles  have  been  removed  by  erosion. 

The  material  forming  this  soil  is  Lafayette  and  Tuscaloosa.  As 
the  distance  from  the  old  shore  line  increases — that  is,  as  we  go  west 
in  this  county — ^the  beds  of  gravel  decrease  in  size  and  the  percentage 
of  gravel  disseminated  through  the  deposits  is  generally  less.  In 
places  along  Yellow  Creek  above  Vernon,  and  along  Luxapallila 
Creek  above  Kennedy,  the  gravel  is  cemented  by  the  iron  compounds^ 
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forming  masses  of  conglomerate  often  several  feet  in  diameter.  In 
various  parts  of  the  county  narrow  strips  of  this  gravel  are  found  on 
the  slopes,  and  occasionally  on  the  tops  of  ridges.  These  were  in 
many  cases  too  small  to  be  indicated  on  a  map  of  the  scale  used  in 
this  survey. 

The  Guin  gravelly  sandy  loam  is  nearly  covered  with  forests  of 
oak  and  pine.  Its  area  is  small  and  its  agricultural  value  low.  It 
has  little  influence  on  the  agriculture  of  the  county. 

BOUGH    STONY   LAND. 

Two  areas  of  Eough  stony  land  occur  in  Lamar  County.  They  are 
of  very  limited  extent  and  are  found  on  the  bluffs  along  the  Butta- 
hatchee  River  where  it  enters  the  county.  They  are  due  to  the  out- 
cropping of  the  massive  sandstones  of  the  Carboniferous  period, 
which  formation  is  supposed  to  imderlie  the  deposits  throughout  the 
county. 

SUMMARY. 

Lamar  County,  lying  in  northwest  Alabama,  comprises  an  area  of 
391,232  acres,  or  about  611  square  miles.  The  surface  features  vary 
from  heavily  rolling  to  rough  and  broken.  The  eastern  half  is  made 
up  of  a  series  of  sawtooth  ridges,  and  is  poorly  suited  to  agriculture, 
while  the  western  half  is  not  so  rough  and  has  a  larger  percentage  of 
its  area  under  cultivation.  The  drainage  and  general  slope  of  the 
country  are  toward  the  southeast. 

The  climate  is  favorable  to  agriculture,  both  on  account  of  a  long 
growing  season  and  abundant  rainfall. 

The  county  is  sparsely  settled.  Vernon  is  the  most  important  town 
and  the  county  seat.  There  are  a  number  of  smaller  villages  along 
the  railroads.  The  topography  of  the  county  is  such  that  agriculture 
will  have  to  be  developed  along  intensive  lines  upon  small  holdings. 

Cotton  is  the  main  crop,  and  all  operations  of  the  farm  hinge  on 
the  production  of  this  staple.  A  little  corn  is  grown  on  almost  every 
farm.  Fenced  pastures  are  practically  unknown.  Almost  all  of  the 
farms  are  small,  usually  containing  about  160  acres,  but  frequently 
not  more  than  15  to  25  acres  are  cultivated.  No  hay  is  produced, 
and  the  forage  consists  chiefly  of  corn  fodder,  only  the  blades  being 
saved. 

Little  stock  is  kept  and  many  other  necessaries  that  could  well  be 
produced  on  the  farm  are  purchased. 

Shallow  cultivation  is  the  rule,  and  one-horse  implements  are  used. 
The  use  of  commercial  fertilizers  at  the  rate  of  200  to  300  pounds 
per  acre  is  general.  Contour  cultivation  and  terracing  are  employed 
to  prevent  erosion. 
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Little  land  is  rented  and  little  labor  hired,  most  of  the  farms  being 
operated  by  the  owners  and  their  families. 

Eleven  types  of  soil,  not  including  Rough  stony  land,  which  type  is 
of  no  importance,  were  encountered.  Eight  of  these  types  belong  to 
the  hilly  uplands  and  are  derived  principally  from  the  Lafayette  and 
Tuscaloosa  formations.  The  remaining  three  are  alluvial  and  terrace 
soils,  derived  from  more  recent  sediments. 

Of  the  upland  soils,  the  Guin  fine  sandy  loam,  which  is  an  inter- 
mediate type  between  the  Orangeburg  fine  sandy  loam  and  the  Nor- 
folk fine  sandy  loam,  is  the  most  extensive.  The  surface  is  heavily 
rolling  to  rough  and  hilly.  Cotton  yields  from  one-third  to  one-half 
bale.  Land  of  this  character  is  valued  at  from  $2  to  $15  an  acre. 
Closely  associated  with  this  type  are  the  Guin  sandy  loam  and  the 
Guin  stony  sandy  loam,  which  types  are  found  in  the  rugged  eastern 
portion  of  the  county,  and  are  of  little  value  agriculturally.  The 
Guin  gravelly  sandy  loam  occupies  only  narrow  strips  on  the  slopes, 
and  exerts  little  influence  on  the  agriculture  of  the  county. 

The  Orangeburg  sandy  loam  consists  of  a  few  scattered  areas.  It 
is  the  best  cotton  soil  of  the  county,  yielding  one-third  to  1  bale  per 
acre.    It  seems  to  be  less  well  adapted  to  the  production  of  com. 

The  Norfolk  fine  sandy  loam  has  a  gray  surface  soil  and  yellow 
sandy  to  fine  sandy  clay  subsoil,  and  occupies  only  a  few  small  areas. 
Its  crop  value  is  about  the  same  as  that  of  the  Guin  fine  sandy  loam. 

The  Norfolk  silt  loam  occupies  flat  plateaulike  areas,  and  because 
of  this  favorable  topography  it  is  a  desirable  farming  soil. 

The  Susquehanna  fine  sandy  loam  is  foimd  mostly  in  the  western 
edge  of  the  county.  Its  distinguishing  characteristic  is  its  red  to 
mottled,  heavy,  waxy  clay  subsoil.  It  is  not  well  suited  to  general 
crops,  and  when  the  refractory  subsoil  ccones  near  the  surface  it  is 
difficult  to  cultivate. 

Of  the  alluvial  soils,  the  Norfolk  loam,  or  second  bottom  type,  is 
the  most  desirable  and  the  most  important.  It  does  not  occupy  large 
areas,  but  all  of  it  is  imder  cultivation,  and  quite  well  suited  to  general 
crops. 

The  Ocklocknee  loam  ranks  next  in  importance,  and  occupying  as 
it  does  the  higher  lying,  better  drained  parts  of  the  first  bottoms  of 
the  major  streams,  and  the  valleylike  bottoms  of  the  small  streams, 
it  is  usually  better  suited  to  the  production  of  com  than  cotton,  and 
should  be  devoted  to  this  crop  more  largely. 

The  Waverly  loam  occupies  the  whitish  swampy  bottoms  that  are 
timbered  and  subject  to  overflow.  It  has  little  value  at  present,  and 
can  be  improved  only  by  the  aid  of  expensive  drainage  systems. 
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By  GROVE  B.  JONES,  of  the  U.  S.  Department  of  Agriculture,  and  E.  S.  PACE,  of 

the  Alabama   Department  of  Agriculture  and  Industries, 

Assisted  by  H.  L.  WESTOVER. 

DESCRIPTION  OF  THE  AREA. 

Henry  County  is  situated  in  the  southeast  corner  of  Alabama.  It 
is  bounded  on  the  north  by  Barbour  County,  on  the  west  by  Barbour 
and    Dale    counties,    on 


the  south  by  Houston 
County,  and  on  the  east 
by  the  State  of  Georgia. 
The  Chattahoochee 
River,  which  forms  the 
eastern  boundary,  sepa- 
rates the  States  of  Ala- 
bama and  Georiga  and  is 
navigable  for  steamers 
the  entire  distance. 

The  county  embraces 
an  area  of  364,800  acres 
or  570  square  miles,  and 
is  32  miles  in  length, 
north  and  south,  and  22 
miles  in  width,  east  and 
west. 

The  topographic  fea- 
tures are  varied.  The 
northern  two-thirds  con- 
stitutes the  hilly  section 
and  consists  of  rough, 
broken,  hilly  country, 
with  here  and  there 
gently  rolling  areas. 
Numerous  small  streams  have  eroded  and  gullied  this  section,  impart- 
ing to  it  a  choppy  contour.  "  Caves,"  or  holes  of  considerable  depth, 
with  steep  perpendicular  walls,  frequently  mark  the  sources  of  the 
streams,  which  are  fed  by  springs.  The  southern  third  of  the  county 
is  level  to  gently  rolling  country,  its  surface  features  in  some  places 
resembling  a  dissected  plain.    A  ridge  known  as  "  Chunnegee  Ridge  " 
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11.— Sketch    map    showing    location   of  the   Henry 
County  area,  Alabama. 
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enters  the  county  at  County  Line  Church  and  continues  south  through 
Lawrenceville  and  Abbeville,  below  which  place  it  practically  termi- 
nates. This  ridge  forms  the  drainage  divide  of  the  waters  entering 
the  Chattahoochee  River  on  the  east  and  the  Choctawhatchee  River  on 
the  west.  South  from  Abbeville  the  drainage  divide  between  these 
two  rivers  may  be  easily  determined  by  following  the  direction  of  the 
Atlantic  Coast  Line  Railroad.  In  its  entire  distance  of  25  miles  not 
one  stream  is  crossed.  The  altitude  at  the  Atlantic  Coast  Line  Rail- 
road depot  at  Abbeville  is  499  feet,  but  it  is  believed  that  the  highest 
elevations  in  the  county  are  found  in  the  northern  part.  The  eleva- 
tion decreases  southward.  At  Headland  the  elevation  is  409  feet,  and 
at  Grimes,  about  2  miles  south  of  the  Henry-Houston  county  line,  it 
is  378  feet,  and  at  Dothan  355  feet. 

The  county  is  well  watered  by  numerous  springs  and  creeks.  The 
western  part  is  drained  by  the  Choctawhatchee  River  through  its 
tributaries,  Cowpens,  Piney  Woods,  Indian,  Poor,  and  Blackwood 
creeks.  The  eastern  part  of  the  county  is  well  drained  by  the  Chat- 
tahoochee River.  Abbie  Creek,  a  stream  of  considerable  size,  flowing 
into  this  river,  drains  the  central  part,  while  Omusee  Creek  drains 
the  southern  part. 

The  Choctawhatchee  River  does  not  have  much  fall,  and  heavy  rains 
cause  it  to  overflow  the  level  strips  of  country  along  its  tortuous 
course.  The  waters  not  infrequently  divide  into  numerous  shallow 
channels,  and  a  succession  of  bridges  is  necessary  where  the  turnpike 
roads  cross  this  stream.  Before  the  river  leaves  the  county  the 
channel  becomes  deeper  and  the  adjacent  land  is  not  swampy. 

Prior  to  1819  Henry  County  formed  a  part  of  Conecuh  County, 
but  in  that  year  was  set  aside.  It  then  embraced  all  the  territory  now 
included  in  Covington,  Dale,  Coffee,  Geneva,  Houston,  and  the 
greater  part  of  Pike  and  parts  of  Crenshaw  and  Barbour  counties. 
Within  a  year  or  two  Covington  and  Pike  counties  were  formed,  and 
a  little  later  Dale  and  Coffee  counties.  On  February  9,  1903,  the 
southern  part  of  Henry  County  was  cut  off  to  help  create  Houston, 
the  sixty-seventh  county  of  Alabama. 

The  county  seat  was  first  located  at  Richmond,  now  in  Dale  County. 
In  1822  it  was  removed  to  Columbia,  in  what  is  now  Houston  County, 
and  in  1833  to  Abbeville,  the  present  site. 

The  first  white  settlers  came  from  Georgia  in  1817  and  located 
in  the  hilly  portion  of  the  present  county  of  Henry.  For  a  great 
many  years  the  southern  level  portion  of  the  county  remained  un- 
settled. It  was  considered  unhealthy,  the  soil  unproductive,  and 
more  labor  was  required  to  remove  the  heavy  growth  of  longleaf 
pine,  which  at  that  time  had  little  commercial  value. 

The  population  of  the  county,  as  at  present  constituted,  is  esti- 
mated at  18,000.  Abbeville,  the  chief  town,  is  situated  in  the  north- 
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central  part  of  the  county.  It  is  located  at  the  terminus  of  a  branch 
of  the  Atlantic  Coast  Line  Railroad,  which  leaves  the  main  line  at 
Grimes,  27  miles  to  the  south. 

The  population  of  Abbeville  is  estimated  to  be  between  1,500  and 
1,800  people.  The  Southeast  Alabama  Agricultural  School  is  located 
at  this  place.  It  was  the  first  of  the  agricultural  schools  to  be 
established  within  the  State  and  was  founded  in  1898. 

Headland,  in  the  southern  part  of  the  county,  has  a  population  of 
about  1,500  and  is  the  only  other  town  of  any  consequence.  Wells 
and  Capps  are  shipping  points  for  the  territory  lying  between  Abbe- 
ville and  Headland.  Haleburg  is  a  small,  prosperous  village.  Small 
country  stores  are  plentiful. 

The  transportation  facilities  for  much  of  the  county  are  inadequate. 
The  branch  of  the  Atlantic.  Coast  Line  Railroad,  which  enters  the 
county  5  miles  southwest  of  Headland  and  extends  north  to  Abbe- 
ville, has  a  total  trackage  of  25  miles  within  the  limits  of  the  county. 
This  road,  built  in  1902-3,  furnishes  an  outlet  for  the  southern  part 
of  the  county,  but  in  the  northern  part  facilities  are  very  poor.  About 
2  miles  of  the  Central  of  Georgia  Eailway  loops  into  Henry  County  in 
tlie  southeast  comer,  and  furnishes  an  outlet  for  this  section. 

Abbeville  is  the  shipping  point  for  crops  produced  in  the  north- 
central  part  of  the  county.  In  the  extreme  northern  part  much  of 
the  cotton  is  sold  at  Eufaula  and  a  little  at  Clayton,  while  for  the 
northeast  comer  Fort  Gaines,  Ga.,  is  the  market.  Headland  is  the 
market  for  the  southern  part  of  the  county. 

In  the  northern  part  of  Henry  County  the  public  roads  become  very 
muddy  and  nearly  impassable  during  the  wet  winter  months,  but  in 
dry  seasons  they  are  in  very  good  condition,  except  where  deep  with 
sand.  In  the  southern  part  of  the  county  the  roads  traverse  the  more 
level  sandy  soils  and  are  good,  except  during  dry  seasons,  when  they 
become  deep  with  sand,  making  hauling  difficult.  Generally  speak- 
ing, the  public  roads  of  the  county  could  be  considerably  improved 
with  material  at  hand,  the  sandy  clay  subsoil  forming  an  excellent 
surfacing  material. 

CLIMATE. 

The  climate  of  Henry  County  is  generally  mild  and  favorable  to 
winter  crops,  a  greater  variety  of  which  could  be  conveniently  and 
profitably  grown.  Although  occasional  cold  snaps  of  short  dura- 
tion occur,  when  the  temperature  may  go  nearly  to  zero,  snow  rarely 
falls  and  the  soil  is  seldom  frozen  more  than  an  inch  or  two  in 
depth. 

The  summers  are  long  and  hot,  absolute  maximimi  temperatures 
during  May,  June,  July,  August,  and  September  ranging  from  100*^ 
to  104°  F. 
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The  rainfall  is  quite  well  distributed  through  the  year,  although 
occasional  droughts  cut  some  of  the  crops  short  Local  thunder- 
showers  are  of  frequent  occurrence  during  the  summer. 

The  following  table,  compiled  from  the  records  of  the  Weather 
Bureau  station  at  Eufaula,  about  10  miles  north  of  the  county  line, 
gives  interesting  data  relating  to  temperature  and  precipitation : 

Normal  monthly,  seasonal,  and  annual  temperature  and  precipitation,  etc.,  at 

Eufaula. 


MoDth. 


Temperature. 


Mean. 


Absolute 
maxioiuxn. 


Absolute 
miDlmum. 


Precipitation. 


Mean. 


Total 

Total 

amount  for 

the  driest 

the  wettest 

year. 

year. 

Snow, 
averan 
dep^ 


January... 
February. . 

Maroh 

April 

May 

June 

July 

August — 
September 
October... 
November. 
December. 

Year 


•F. 
47 
50 
50 
G6 
74 
79 
81* 
80 
76 
66 
54 
49 


101 
101 
104 
103 
100 
94 
83 
82 


In. 
3.8 
6.7 
6.1 
2.7 
3.2 
3.9 
6.7 
5w6 
3.0 
2.5 
2.9 
4.0 


In. 


In, 


In, 


3.5 
5.6 
3.9 
2.3 
3.1 
3.7 

ia2 

L9 
2.0 
2.7 
4.0 
3.4 


4.3 

7.2  j 

7.8 

3.7  I 

&7 

2.6 

3.1 

lai 

11.4 
1.9 
LI 
5.1! 


ai 
0.5 
ao 
ao 
ao 
ao 
ao 
ao 
ao 
ao 
ao 
ao 


65 


104 


5L1 


46.3  I 


64.0 


ae 


The  average  date  of  the  last  killing  frost  in  spring  is  March  14, 
and  of  the  first  in  the  fall,  November  9.  The  date  of  the  latest  kill- 
ing frost  in  the  spring  is  April  1,  and  of  the  earliest  in  the  fall, 
October  25. 

AGRICULTURE. 

Henry  County  has  no  marked  agricultural  peculiarities.  It  is  in 
an  old  and  well-established  agricultural  section  of  the  South,  where 
the  crops  and  practices  to-day  are  practically  the  same  as  for  many 
years  past. 

The  wide  difference  in  the  topography  of  the  northern  and  southern 
parts  of  the  county  has  resulted  in  marked  differences  in  the  condi- 
tions of  the  farming  class.  In  the  north  the  rough  broken  surface 
has  invited  erosion,  and  the  fields  are  in  many  cases  washed  and 
gullied.  The  central  and  southern  parts  are  more  nearly  level,  and 
the  farming  lands  in  general  in  much  better  condition.  In  the  north- 
em  sections  the  farms  are  nearly  all  tenanted;  in  the  central  and 
southern  sections  more  of  the  farmers  operate  their  own.  farms.  A 
stretch  of  nearly  level  country,  lying  between  Headland  and  Hale- 
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burg,  represents  the  best  developed  and  most  prosperous  section  of 
the  entire  county. 

Where  the  tenant  system  is  followed  several  methods  of  rental 
are  in  use.  The  most  common  is  known  as  "  standing  rent,"  whereby 
the  renter  agrees  to  pay  a  stipulated  amount  of  cotton,  usually  1 
bale  for  25  fuures,  for  the  use  of  the  land.  Under  another  form  of 
lease  the  tenant  pays  the  owner  of  the  land  one-third  of  the  com  and 
one- fourth  of  the  cotton.  "  On  the  halves  "  is  a  popular  plan,  espe- 
cially among  the  large  farmers.  Under  this  plan  the  owner  furnishes 
the  land,  stock,  feed,  and  seed  and  pays  for  one-half  of  the  fertilizer, 
the  tenant  paying  for  the  other  half.  Cash  rent  ranges  from  $1  to 
$3  an  acre. 

There  are  comparatively  few  tenants  in  the  county  with  sufficient 
capital  to  manage  independently  their  business  from  one  season  to 
the  next,  and  they  usually  receive  assistance  from  the  landholder  or 
merchant  who  "  furnishes  "  or  "  advances  "  necessaries  incidental  to 
the  growing  of  a  crop,  against  which  the  charges  stand  as  a  lien. 

Under  such  conditions  rented  farms  soon  show  outward  signs  of 
n^lect,  and  as  a  rule  there  is  a  noticeable  decline  in  crop  yields; 
for  the  tendency  under  the  tenant  system  is  to  grow  only  the  money 
crop — cotton — ^year  after  year.  This  continuous  cultivation  to  a 
clean-culture  crop,  without  adding  to  the  soil  by  rotation  or  other- 
wise the  humus  necessary  to  keep  it  in  good  condition,  has  impover- 
ished the  soil  of  many  once  productive  farm& 

Commercial  fertilizer  was  sparingly  used  as  early  as  1860-61,  and 
then  discontinued  until  a  later  period.  At  present  a  considerable 
quantity  is  used,  consbting  mainly  of  cotton-seed  meal,  acid  phos- 
phate, and  potash  in  a  10-2-2  brand.  The  fertilizer  is  applied  in 
the  spring  before  seeding  or  with  the  seed  by  means  of  a  one-horse 
distributer  or  by  hand,  using  a  tube. 

As  a  result  of  "  the  fertilizer  law,"  enacted  by  the  State  legislature 
at  its  recent  session,  the  quantity  of  fertilizers  sold  in  the  State  has 
been  increased  from  12  to  14  per  cent.  This  applies  to  mixed  fer- 
tilizers, acid  phosphates  with  potash,  and  plain  acid  phosphate.  The 
law  provides  that  no  mixed  fertilizer  containing  less  than  1.65  per 
cent  of  nitrogen — equivalent  to  2  per  cent  ammonia — shall  be  sold  in 
the  State.  Eestrictions  are  also  placed  upon  the  character  and  quality 
of  cotton-seed  meal  sold  for  fertilizing  purposes,  by  the  provisions  of 
an  act  passed  at  the  special  session  of  the  legislature  in  November. 
As  a  restilt  of  this  legislation  the  quality  of  the  fertilizers  found  upon 
the  market  during  the  present  season  has  been  considerably  higher 
than  heretofore,  though  the  increase  in  plant  food  is  chiefly  in  the 
phosphoric  acid  constituent.** 

«  BuUetln  No.  24,  Alabama  Department  of  Agriculture  and  Industries. 
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The  crops  grown  are  cotton,  corn,  peanuts,  sweet  potatoes,  sugar 
cane,  cowpeas,  cantaloupes,  watermelons,  and  small  quantities  of 
truck  and  small  fruits. 

Corn  has  a  large  acreage,  but  it  is  usually  planted  on  land  which 
has  ceased  to  produce  good  yields  of  cotton.  The  yields  of  corn, 
therefore,  are  not  what  they  should  be.  Com  is  grown*  solely  for 
feeding  on  the  farm,  but  only  a  few  farmers  produce  enough  for 
their  own  use,  and  the  majority  have  to  buy  a  whole  or  a  part  of 
their  supply  at  high  prices.  The  acreage  devoted  to  corn  could  be 
profitably  increased  for  the  purpose  of  providing  feed  for  the  work 
stock  alone,  and  if  the  stock-raising  industry  is  to  be  built  up  it  will 
be  necessary  to  produce  still  greater  supplies  of  this  valuable  feed. 

Cotton  is  to-day,  as  it  has  long  been,  the  staple  and  money  crop 
of  the  county,  and  it  is  grown  often  to  the  exclusion  of  the  subsist- 
ence crops.  Many  farmers  are  compelled  to  buy  corn,  oats,  hay,  and 
even  meat,  all  of  which  could  be  profitably  grown  in  conjunction 
with  cotton,  providing  for  rotation  and,  through  this  means,  for  the 
improvement  of  the  soil.  By  systematic  and  thorough  cultivation 
and  seed  selection  one-third  of  the  land  now  devoted  to  cotton  can 
be  made  to  produce  as  much  cotton  as  the  present  acreage.  The 
other  two-thirds  is  capable  of  and  should  be  used  for  the  production 
of  forage,  fruits,  vegetables,  and  meat  required  for  home  consump- 
tion, with  some  surplus  to  sell.  Cotton  is  grown  in  all  parts  of  the 
county  and  on  each  of  the  several  soil  types.  The  wilt  disease  is 
quite  troublesome  in  some  sections  and  is  especially  injurious  upon 
the  Norfolk  sand  and  the  Norfolk  sandy  loam.  On  soils  having  the 
red  sandy  clay  subsoils  the  crop  is  not  so  susceptible  to  this  disease. 

Oats,  mainly  rust-proof  varieties,  ar^  profitably  grown,  but  the 
acreage  is  small.  Few  are  thrashed,  being  fed  in  the  sheaf.  The 
Burt,  Bed  Bust-proof,  and  Appier  are  considered  good  varieties. 
The  "  open-furrow  "  method  of  sowing  oats  is  in  quite  general  use 
in  the  county. 

Sugar  cane  is  extensively  grown,  principally  for  home  use  and  for 
the  local  markets.  The  horsepower  sugar-cane  press  is  to  be  found 
on  the  average  farm.  The  crop  is  usually  planted  on  small  areas  of 
bottom  land  or  in  depressions  in  the  other  types  of  soil. 

Peanuts  occupy  a  relatively  large  acreage,  from  12,000  to  15,000 
acres.  They  are  frequently  planted  with  com,  one  row  of  peanuts 
and  two  rows  of  corn.  Peanuts  yield  from  40  to  76  bushels  per  acre, 
and  as  many  as  115  bushels  per  acre  are  sometimes  produced.  They 
sell  for  $1.25  a  bushel  wholesale  and  for  $1.50  retail.  Peanut-vine 
hay  yields  from  two-thirds  ton  to  1  ton  per  acre  and  brings  from  $15 
to  $18  a  ton,  baled. 

One  farmer  near  Headland  plants  from  50  to  75  acres  in  peanuts 
each  year,  and  finds  them  a  very  profitable  crop.    From  55  acres  of 
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peanuts  he  last  year  sold  $600  worth  of  nuts,  $450  worth  of  hay,  and 
fattened  $750  worth  of  pork,  an  average  of  $32.73  per  acre.  Besides 
this  he  had  a  splendid  volunteer  stand  of  peanuts  this  year,  from 
which  he  expects  to  realize  at  least  one-half  ton  of  hay  per  acre, 
besides  fattening  a  large  droye  of  hogs. 

The  Spanish  peanut  is  grown.  This  is  a  much  earlier  variety  than 
the  North  Carolina  peanut.  Planted  in  March  it  is  suitable  for  hog 
pasture  by  August  15. 

The  bulk  of  the  peanut  crop  is  not  harvested  in  the  usual  way,  but 
hogs  are  turned  into  the  fields  and  allowed  to  eat  the  nuts.  This 
practice  is  a  very  common  method  of  fattening  hogs.  The  acreage  of 
peanuts  could  be  very  profitably  increased,  as  the  nuts  and  hogs  are 
all  sold  in  local  markets  and  the  supply  falls  far  short  of  the  demand. 

More  attention  is  being  given  to  the  raising  of  hogs  for  home  con- 
sumption and  local  markets.  There  is  always  a  strong  demand  for 
pork  and  it  can  be  produced  very  cheaply.  A  few  farmers  kill  as 
many  as  100  hogs  a  year,  all  of  which  go  to  supply  the  home  markets. 
Every  farmer  should  produce  a  little  meat  for  sale.  Vetch,  rape,  and 
winter  cereals  will  produce  an  abundance  of  winter  grazing  for  hogs 
and  other  stock. 

Alfalfa  is  without  doubt  the  most  valuable  of  the  hay  crops,  and 
is  suited  to  every  class  of  stock.  It  has  strong  feeding  qualities, 
produces  heavy  yields,  and  is  a  splendid  soil  renovater.  The  upland 
soils  of  the  county  are  as  a  rule  not  adapted  to  alfalfa,  but  the 
Cahaba  clay  is  undoubtedly  well  suited  to  this  valuable  crop. 

Alfalfa  requires  a  strong,  well-drained  soil  with  the  water  line  at 
least  2J  feet  from  the  surface.  Thorough  preparation  of  the  soil  and 
careful  management  in  the  early  stages  are  necessary  for  securing 
the  best  results.  It  does  best  on  inoculated  soils.  After  thoroughly 
preparing  the  ground  add  about  400  pounds  of  soil  from  an  alfalfa 
fidd  and  200  pounds  of  bone  meal.  Drill  in  25  pounds  of  alfalfa 
seed  to  the  acre  in  rows  20  inches  apart.  October  or  November  is 
the  time  to  plant.     From  3  to  5  cuttings  can  be  made  each  year. 

Hairy  vetch  grown  with  some  of  the  winter  cereals,  oats  or  rye, 
makes  a  very  good  quality  of  forage.  In  September  or  October  it 
will  be  found  profitable  to  sow  broadcast  a  mixture  of  rye  or  oats 
and  hairy  vetch,  equal  parts,  in  the  cotton  field.  As  these  are  winter 
crops,  they  will  furnish  winter  grazing  and  may  be  cut  for  hay  or 
turned  under  in  the  spring,  thus  adding  humus  in  the  form  of 
^  green  manure." 

While  the  importance  and  necessity  of  crop  rotation  is  recognized 
by  the  majority  of  farmers,  little  attention  is  given  to  this  practice, 
or  to  increasing  the  productiveness  of  the  soil.  Some  of  the  best 
farmers  make  an  attempt  to  rotate  crops,  but  no  system  is  followed 
on  account  of  the  large  acreage  of  cotton.    When  any  rotation  j  is 
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attempted  the  common  practice  is  to  grow  cotton  from  two  to  three 
years,  followed  by  corn  from  one  to  three  years.  This  system  of 
rotation  is  the  simplest  and  best  suits  the  man  who  does  not  wish  to 
keep  live  stock.  The  clean-culture  summer  crops,  cotton  and  com, 
rapidly  exhaust  the  humus  in  the  soil,  and  should  be  followed  by 
some  winter-growing  legume  such  as  vetch  or  bur  clover.  This 
would  provide  an  abundance  of  excellent  winter  feed  for  the  farm 
animals  and  at  the  same  time  increase  the  producing  capacity  of  the 
soil  by  adding  nitrogen,  at  a  great  saving  in  the  amoimt  expended 
for  commercial  fertilizers.  More  satisfactory  rotations  involve  the 
use  of  a  greater  diversity  of  crops,  and  cotton  is  made  more  of  a 
surplus  crop  and  the  income  is  distributed  over  a  greater  part  of 
the  year.  The  following  rotation  is  recommended:  Cotton  the  first 
year ;  corn  and  cowpeas  and  winter  oats  or  rye  and  vetch  the  second 
year,  followed  by  cotton  the  third  year. 

Dairying  is  carried  on  in  a  limited  way  in  the  southern  part  of  the 
county  and  some  good  stock  is  kept. 

The  opportunities  for  developing  the  dairy  business  in  Henry 
County  are  very  good.  Pasture  may  be  had  for  the  greater  part  of 
the  year  and  a  great  variety  of  forage  crops  can  be  cheaply  pro- 
duced. In  a  country  so  dependent  on  outside  help  to  fertilize  the 
soils  dairy  farming  will  be  found  highly  beneficial.  It  distributes 
the  income  from  the  farm  quite  evenly  throughout  the  year. 

Besides  supplying  the  home  markets,  first-class  dairy  products  are 
in  constantly  increasing  demand  and  good  markets  could  be  found  in 
the  near-by  towns  and  larger  cities. 

Cattle  and  sheep  raising  in  the  early  years  was  an  important 
industry,  but  now  there  are  relatively  few  cattle  atfd  not  over  100 
head  of  sheep  in  the  county. 

The  data  as  furnished  by  the  United  States  Census  of  1900  apply 
to  Henry  County  before  it  was  divided  and  have  no  real  value  in  this 
report.  The  estimates  herein  given  have  been  gathered  from  the 
most  reliable  private  sources. 

The  size  of  farms  varies  from  40  acres  to  a  thousand  or  more,  but 
farms  of  several  hundred  acres  are  most  common.  The  larger  hold- 
ings are  to  be  found  in  the  northern  and  middle  parts  of  the  county. 
The  average  size  is  probably  160  acres.  From  20  to  60  per  cent  of 
the  farms  are  operated  by  the  owners.  Rail  and  more  recently  wire 
fences  are  used  when  inclosures  are  needed,  but  for  the  most  part 
fencing  is  unnecessary. 

Except  in  the  case  of  the  smaller  farms,  where  the  farmer  and  his 
family  do  the  work,  most  of  the  farm  labor  is  performed  by  negroes. 
Wages  range  from  $10  to  $15  a  month  with  board.  For  chopping 
cotton  this  year  (1908)  65  cents  an  acre  was  the  price  usually  paid, 
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the  hand  boarding  himself.  Day  laborers  receive  from  75  cents  to 
$1  a  day. 

The  saving  effected  by  modern  machinery  is  gradually  becoming 
recognized.  Cotton  planters,  cultivators,  fertilizer  distributers,  and 
manure  spreaders  were  noticed  upon  the  farms  of  a  fe^  of  the  more 
progressive  farmers.  The  gasoline  engine  is  used  by  enterprising 
farmers  for  ginning,  grinding,  and  sawing  purposes.  The  saving  by 
this  power  over  horse,  man,  or  steam  power  is  estimated  to  be  from 
20  to  50  per  cent. 

Small  water-power  mills  along  many  of  the  smaU  streams  gin  the 
cotton  and  grind  the  grain  for  their  respective  localities.  Con- 
siderable water  power  could  be  profitably  developed  on  Abbie  Creek 
along  the  last  few  miles  of  its  course. 

The  price  of  land  has  increased  greatly  within  the  last  few  years,  in 
some  sections  from  25  to  200  per  cent  The  best  lands  convenient  to 
the  railroad  sell  at  $15  to  $50  an  acre.  Lands  in  the  northern  part  of 
the  county  bring  from  $8  to  $15  an  acre,  while  the  Norfolk  sand  may 
be  had  for  $5  to  $10  an  acre.  The  river-bottom  soils  range  in  price 
from  $10  to  $25  an  acre,  the  Cahaba  clay  commanding  the  highest 
price. 

The  year  1908  marked  the  beginning  of  the  growing  of  cantaloupes 
and  watermelons  in  Henry  County  upon  a  commercial  scale.  The 
new  industry  is  at  present  confined  to  the  southern  part  of  the  county, 
principally  near  Headland,  where  several  farmers  cultivated  an  area 
aggregating  170  acres  of  cantaloupes  and  270  acres  of  watermelons. 
The  fields  ranged  in  size  from  5  to  40  atres  in  the  case  of  cantaloupes 
and  from  10  to  125  acres  in  the  case  of  watermelons. 

It  costs  from  $11  to  $16  an  acre  to  produce  cantaloupes,  depending 
upon  the  quantity  of  fertilizer  used.  Cantaloupes  are  planted  the 
first  part  of  March  and  are  ready  for  the  market  by  June  10.  They 
are  shipped  in  crates  which  hold  45  of  the  standard  size  melon  or  54 
of  the  "  pony  size."    The  Rockyford  is  almost  exclusively  grown. 

By  organizing  and  shipping  in  carload  lots  the  growers  have 
secured  fairly  suitable  rates  and  facilities.  The  first  shipment  of 
cantaloupes  was  made  to  Pittsburg  June  12.  Prices  ranged  from 
$1.50  to  $2.50  a  crate  during  the  present  season.  The  first  shipment 
of  watermelons  was  made  June  18,  and  as  a  rule  fairly  good  profits 
were  received  from  the  crop.  Besides  producing  a  crop  of  canta- 
loupes, some  growers  made  the  land  produce  a  crop  of  cowpeas  and  a 
crop  of  hay. 

The  1st  of  May,  or  two  months  after  the  cantaloupes  are  planted, 
cowpeas  are  sown  between  the  rows  and  one  cultivation  given  them 
about  a  week  or  two  later.  After  the  peas  ripen  they  are  cut  and 
thrashed  fcwr  seed,  the  yield  ranging  from  10  to  20  bushels  per  acre. 
The  yield  of  peavine  hay  is  one-half  ton  to  1  ton  per  acre.    By  Sep- 
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tember  a  volunteer  crop  of  native  grasses  can  be  harvested,  from  1  to 
2  tons  of  hay  per  acre  being  secured. 

The  trucking  industry,  if  systematically  developed,  will,  without 
doubt,  prove  a  source  of  a  large  income  to  the  county.  The  success 
attained  this  year  will  doubtless  result  in  a  considerable  increase  in 
the  acreage  devoted  to  these  crops  and  also  act  as  an  incentive  for 
growing  other  highly  profitable  truck  crops. 

Peaches  do  well  in  this  part  of  the  State,  but  there  are  few  grown, 
and  little  attention  is  given  the  trees.  With  proper  methods  peach 
growing  on  a  commercial  scale  might  prove  remunerative.  The 
Orangeburg  sandy  loam  is  well  adapted  to  the  peach,  and  upon  a 
soil  similar  to  it  in  central  Georgia  the  peach  industry  has  been  very 
successfully  developed. 

Notwithstanding  that  there  is  quite  a  wide  range  in  both  the  tex- 
ture and  topographic  position  of  the  soils  of  Henry  County,  offering 
unlimited  opportunities  for  diversification  and  specialization  of  crops, 
few  have  recognized  this  fact.  Diversification  offers  the  most  potent 
means  for  the  improvement  and  permanent  upbuilding  of  the  soils. 
It  will  make  possible  the  rotation  of  crops,  with  the  inclusion  of 
legumes  as  a  matter  of  course,  and  this  will  favor  the  keeping  of  more 
live  stock,  an  important  factor  in  keeping  farm  lands  in  the  best  pos- 
sible condition.  With  the  introduction  of  new  crops,  the  necessity 
for  improved  machinery  of  various  types  will  become  more  obvious, 
and  its  use  will  greatly  increase  the  producing  power  of  the  soil. 
Thus  the  future  development  of  the  county  agriculturally  depends 
upon  diversification.  A  movement  in  this  direction  has  already  been 
started,  and  there  is  every  reason  to  believe  that  conditions  in  the 
county  will  show  great  improvement  in  the  next  decade. 

SOILS. 

Henry  County  is  located  within  the  Gulf  region  of  the  physio- 
graphic province  of  the  United  States  known  as  the  Coastal  Plain, 
the  soil  materials  of  which  region  were  laid  down  either  beneath  the 
water  or  along  the  margins  of  an  ancient  sea  which  one  time  covered 
this  general  plain  region.  In  Henry  County  the  Lafayette  forma- 
tion for  the  most  part  has  contributed  the  material  giving  rise  to  the 
soils. 

In  a  general  way  the  northern  half  of  the  county  represents  the 
hilly  section  of  the  State.  It  is  underlain  by  the  characteristic 
stratum  of  compact  red  sandy  clay  of  varying  depth,  which  gives  rise 
to  the  Orangeburg  series.  At  Clayton,  in  Barbour  County,  to  the 
north,  well  borings  disclosed  the  red  clay  to  be  about  40  feet  in  thick- 
ness. Underlying  this  red  stratum  was  found  80  feet  of  yellow  clay 
resting  upon  90  feet  of  blue  marl. 
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The  Orangeburg,  Norfolk,  and  Susquehanna  series  occur  in  this 
section  of  the  county,  the  former  predominating.  Quartzite  gravel 
in  small  deposits  occurs  in  this  formation,  being  so  abundant  in  local 
areas  as  to  give  rise  to  two  distinct  types  of  soil — ^the  Orangeburg 
gravelly  sandy  loam  and  the  Norfolk  gravelly  sandy  loam. 

The  materials  left  upon  the  recession  of  the  sea  have  been  variously 
modified  by  processes  of  weathering,  particularly  erosion  and  chem- 
ical change,  which  have  given  rise  to  the  several  types  of  soil.  In 
some  places  the  fine  soil  particles  have  been  washed  out  and  carried 
off  by  wash,  leaving  deep  layers  of  sand ;  in  other  instances  the  finer 
materials  have  been  translocated  from  the  surface  portion  to  the 
lower  portion  by  the  percolating  action  of  rain  water,  leaving  soil 
types  with  light  surface  soils  and  heavy  subsoils;  while  again  the 
oxidation  and  hydration  of  the  chemical  components,  especially  iron, 
has  given  rise  to  variety  in  color.  Poor  drainage  conditions  have 
caused  the  accumulation  of  dark-colored  organic  matter  in  soils,  giv- 
ing rise  to  the  dark-colored  types. 

The  Norfolk  soils  with  their  characteristic  yellow  subsoils  pre- 
dominate here,  although  level  areas  of  a  red  sandy  loam  (Greenville 
sandy  loam)  occupy  a  considerable  extent  of  territory.  The  char- 
acteristic red  material  forming  the  subsoil  of  the  Orangeburg  series 
when  present  in  this  section  of  the  area  occurs  only  as  a  thin  stratum 
overlying  the  yellow  sandy  clay. 

The  Greenville  sandy  loam  is  derived  from  the  Lafayette  material, 
and  apparently  differs  from  the  Orangeburg  mainly  in  the  reddish 
color  and  higher  content  of  fine  material  in  the  soil  portion. 

The  Susquehanna  clay,  characterized  by  its  mottled,  plastic  subsoil, 
is  dmved  from  material  deposited  over  the  older  underlying  Creta- 
ceous and  beneath  the  strata  giving  rise  to  the  Orangeburg,  Norfolk, 
and  Greenville  series. 

Along  the  larger  streams  and  extending  back  from  their  courses  to 
altitudes  up  to  100  feet  occur  gray  sands,  which  have  been  mapped  as 
Norfolk  sand. 

The  soils  bordering  the  Chattahoochee  River  are  alluvial  in  origin 
and  belong  to  the  recent  age,  consisting  mainly  of  material  trans- 
ported from  the  Piedmont  section  to  the  north.  These  deposits  have 
given  rise  to  three  members  of  the  fertile  Cahaba  series,  which  occurs 
as  terrace  soils  along  several  of  the  larger  Alabama  streams.  The 
types  on  the  higher  terraces  are  now  either  above  overflow  or  subject 
only  to  occasional  inundation  at  very  high  water. 

The  aUuvitmi  or  Swamp  consists  mainly  of  the  washings  of  the 
upland  and  varies  in  texture  from  a  sand  to  a  clay  mixed  with  a  con- 
siderable amount  of  vegetable  matter.  This  low-land  material  is 
subject  to  extremely  poor  drainage  conditions. 
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The  following  table  gives  the  names  and  extent  of  the  several  types 
of  soil : 

Areas  of  different  8oUs, 


Soil. 


Norfblksand 

Orangeburg  sandy  loam 

Norfolk  sandy  loam 

Orangeburg  sand 

Swamp 

QreenvUle  randy  loam 

Cahaba  clay 

Susquehanna  clay 

Orangeburg    gravelly    sandy 
loam 


Acres. 

Percent. 

128,768 

3.s! 

85,888 

23.6 

42,688 

11.7 

37,312 

10.2 

30,720 

&4  1 

19,200 

&4 

4,800 

L3 

3,264 

.9 

3,200 

••I 

Son. 


NorfDlk  gravelly  sandy  losm.. 

Cahaba  flae  sand 

Norfolk  fine  sandy  loam 

Cahaba  sandy  loam 

Portsmouth  sandy  loam 

Ocklooknee  loam 

Total 


Acres. 


2,816 

2,816 

1,024 

960 

7M 

040 


364,800 


Percent. 


as 
.8 
.3 
.2 
.1 
.1 


OBANGEBUBO  BANDY  LOAM. 

The  surface  soil  of  the  Orangeburg  sandy  loam  consists  of  a  gray, 
brown,  or  reddish-brown  sandy  loam  from  12  to  20  inches  deep.  The 
subsoil  is  a  red  or  reddish-yellow  sandy  clay,  the  color  corresponding 
to  the  shades  of  the  soil.  The  red  sandy  clay  is  underlain  by  mottled 
clay  and  cross-bedded  sands  at  various  depths  ranging  to  20  feet. 

In  the  northern  part  of  the  county  the  surface  soil  of  the  Orange- 
burg sandy  loam  is  somewhat  lighter  in  color  and  texture,  being  a 
gray  or  light-brown  sand  or  light-textured  sandy  loam,  resting  upon 
a  reddish-yellow  clay  formation. 

In  this  broken  section  the  subsoil  is  heavier  and  when  wet  is  plastic, 
the  percentage  of  sand  being  less  and  consisting  of  the  finer  grades. 
Frequently  considerable  silt  and  finely  divided  mica  scales  are  con- 
tained in  it.  On  the  slopes  the  soil  is  shallow  or  in  many  cases 
lacking,  while  on  the  less  rolling  areas  the  soil  is  deeper.  The  line 
of  contact  of  the  soil  and  subsoil  is  sharp. 

Except  in  the  section  just  described,  the  surface  soil  is  a  brown 
or  reddish  sandy  loam  with  an  average  depth  of  15  inches,  underlain 
by  a  very  red  sandy  clay.  Both  soil  and  subsoil  contain  small  iron 
concretions.  The  greater  part  of  the  Agricultural  School  experiment 
farm,  at  Abbeville,  is  located  upon  this  type  of  soil. 

The  Orangeburg  sandy  loam  is  found  throughout  the  county,  but 
principally  in  the  northern  two-thirds  of  the  county.  The  most 
extensive  area  is  in  the  northern  part,  the  area  stretching  northward 
into  Barbour  County.  The  soil  is  usually  associated  with  the  Norfolk 
sandy  loam  or  Norfolk  sand. 

The  soil  is  found  at  all  elevations,  and  for  the  most  part  the  surface 
is  hilly  to  rolling,  with  some  few  undulating  areas.  On  account  of 
its  topography  the  natural  drainage  is  very  good.  In  places  the 
drainage  is  excessive,  and  here  much  of  the  surface  soil  has  been 
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eroded  away,  exposing  the  underlying  red  clay  and  even  the  deeper 
mottled  strata. 

The  Orangeburg  sandy  loam  owes  its  origin  to  the  Lafayette 
formation.  It  is  considered  the  best  upland  soil  for  general  farming 
and  an  especially  strong  cotton  soil.  The  average  yield  ranges  from 
one-third  to  two-thirds  bale  per  acre,  with  an  application  of  about 
200  pounds  per  acre  of  complete  fertilizer.  By  more  careful  methods 
a  few  growers  secure  a  yield  of  1  bale  per  acre. 

Com  with  100  pounds  of  fertilizer  yields  from  12  to  20  bushels  per 
acre.  Oats  produce  well,  and  when  planted  by  the  "  open  furrow  " 
method  withstand  the  severest  freezes  with  little  or  no  injury.  The 
yield  is  estimated  at  15  to  80  bushels  per  acre. 

The  Orangeburg  sandy  loam  is  especially  well  adapted  to  the 
production  of  Cuban  filler  tobacco,  and  upon  the  same  kind  of  land 
in  Florida  the  growing  of  this  type  of  tobacco  has  been  very  suc- 
cessful. The  filler  leaf  is  grown  in  the  open.  The  yield  ranges  from 
600  to  800  pounds  per  acre,  and  the  leaf  brings  from  20  to  25  cents 
per  pound,  depending  upon  the  quality. 

The  methods  of  cultivation  practiced  upon  the  Orangeburg  sandy 
loam  are  frequently  inadequate  to  secure  the  best  results.  Deeper 
plowing  should  be  generally  practiced,  a  depth  of  at  least  10  inches 
being  desirable.  By  more  careful  and  thorough  preparation  of  the 
soil  and  systematic  crop  rotation,  including  some  of  the  legumes,  the 
productiveness  of  the  Orangeburg  sandy  loam  could  be  greatly  in- 
creased. Much  of  it  supports  a  forest  of  pine,  hickory,  and  oak. 
Land  of  this  type  of  soil  can  be  had  for  from  $li.  to  $80  an  acre, 
depending  upon  the  location. 

The  following  table  gives  the  average  results  of  mechanical  analy- 
ses of  samples  of  this  type  of  soil : 

Mechanical  analyses  of  Orangeburg  sandy  loam. 


rvimibor. 

Doscr^ytlon. 

Fine 
gravel. 

Coarae 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

sut. 

Clay. 

18799,18801 

Soil 

Percent. 
1.8 
.6 

Percent. 
14.9 
8.3 

Percent. 
13.7 
5.5 

Percent. 
32.1 
18.3 

Percent. 
14.3 
9.2 

Per  emu. 
15.3 
17.8 

Percent. 
7.7 

18800,18802 

Sab60fl 

4a2 

OBANOEBUBQ  OBAVSLLY   BANDY  LOAM. 


The  surface  soil  of  the  Orangeburg  gravelly  sandy  loam  is  a 
brownish-gray  or  reddish-brown,  medium  to  coarse  sandy  loam  from 
6  to  12  inches  deep,  containing  from  15  to  60  per  cent  of  gravel.  The 
subsoil  is  a  heavy  red  sandy  clay  carrying  a  small  percentage  of  iron 
concretions,  but  usually  no  gravel.    The  gravel  consists  mainly  of 
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waterwom  quartzite  pebbles,  ranging  from  one-half  inch  to  3  inches 
in  diameter.  There  are  also  present  in  the  soil  small  iron  concretions 
in  varying  quantities. 

The  surface  is  thickly  strewn  with  this  gravelly  material,  and  the 
gravel  content  is  not  usually  mixed  with  the  soil,  as  in  the  case  of 
the  Norfolk  gravelly  sandy  loam.  The  surface  of  the  crystalline 
gravel  is  stained  brown  and  red  by  iron  salts,  but  the  inside  of  freshly 
broken  fragments  is  usually  white,  rose,  or  purplish  in  color. 

Areas  of  the  Orangeburg  gravelly  sandy  loam  are  scattered  through 
the  rolling  section  of  the  county,  and  the  soil  is  most  typically  de- 
veloped in  the  vicinity  of  Abbeville.  The  areas  are  small  and  occupy 
ridges,  knolls,  slopes,  and  now  and  then  gently  rolling  stretches. 
The  soil  is  closely  associated  with  the  Orangeburg  sandy  loam.,  and 
is  practically  the  same  soil  with  the  gravel  content  added.  It  also 
occurs  associated  with  the  Norfolk  gravelly  sandy  loam,  and  a  definite 
boundary  between  these  two  types  is  often  difficult  to  establish, 
practically  the  only  difference  between  the  two  being  the  color  of  the 
subsoil,  which  grades  imperceptibly  from  the  one  to  the  other. 

The  surface  features  of  this  soil  give  it  excell^it  drainage,  while 
the  gravel  content  tends  to  conserve  moisture  by  preventing  evapora- 
tion. 

An  area  north  of  Capps  forms  the  one  variation  found  in  this  soil. 
It  differs  from  the  typical  soil  in  that  the  gravel,  instead  of  being 
waterworn  quartzite  pebbles,  consists  of  square  angular  fragments  of 
chert,  derived  from  a  hard  flinty  limestone  known  as  the  Kiiox 
dolomite. 

The  Orangeburg  gravelly  sandy  loam  is  derived  mainly  from  the 
Lafayette  formation.  The  quartzite  gravel  and  the  other  rock  frag- 
ments are  evidence  that  the  material  was  originally  transported  from 
the  Piedmont  Plateau. 

Crop  yields  on  this  soil  are  about  the  same  as  upon  the  Orange- 
burg sandy  loam.  It  is  a  strong  soil  and  nearly  all  under  cultivation. 
It  is  almost  invariably  planted  to  cotton.  Peaches  would  undoubt- 
edly do  well.  The  native  forest  growth  consists  chiefly  of  longleaf 
pine,  oak,  and  hickory. 

The  following  table  gives  the  results  of  mechanical  analyses  of  this 
type  of  soil : 

Mechanical  analyses  of  Orangeburg  gravelly  sandy  loam. 


Number. 

Description. 

Soil 

SubsoU 

Fine 
gravel. 

Percent. 
2.9 
2.0 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

sut. 

Clay. 

18809 

18810 

Percent. 
15.5 
11.9 

Percent. 
16.9 
9.8 

PercenL 
35.4 
29.7 

Percent. 
8.6 
6.3 

Percent, 
12.0 
13.3 

PercenL 
8.7 
26.8 

Digitized  by 


Google 


SOIL  SUKVEY  OF  HENRY  COUNTY,  ALABAMA.  497 

OBANGEBUBG   SAND. 

The  Orangeburg  sand  consists  of  a  dark-gray  or  brownish,  medium 
to  fine  loamy  sand,  from  6  to  15  inches  deep,  underlain  by  a  red 
sand  or  light-textured  reddish  sandy  loam  to  a  depth  of  36  inches. 
In  some  places  this  red  material,  near  the  bottom  of  the  soil  section, 
changes  in  texture  to  a  sandy  clay,  closely  resembling  the  subsoil  of 
the  Orangeburg  sandy  loam. 

This  type  occupies  gently  rolling  areas,  and  as  found  in  Henry 
County  occurs  in  two  distinct  phases.  The  phase  above  described 
represents  the  heavier,  stronger  soil  and  is  nearly  always  found 
associated  with  the  Orangeburg  sandy  loam.  The  lighter  phase 
occurs  very  closely  associated  with  the  Norfolk  sand  and  differs  from 
it  only  in  one  respect,  the  color  of  the  deeper  subsoil. 

The  soil  is  a  gray  or  light-brown  medium  to  fine  loamy  sand,  with 
an  average  depth  of  about  12  inches.  Underlying  the  top  soil  is  a 
yellow  or  gray  sand  of  similar  texture  but  less  coherent,  owing  to  the 
absence  of  organic  matter.  This  yellow  sand  changes  to  a  red  sand 
at  varying  depths,  depending  upon  the  depth  of  the  surface  soil,  the 
stratum  of  yellow  sand,  and  the  proximity  to  areas  of  Orangeburg 
sandy  loam. 

In  extent  of  area  the  two  phases  of  the  Orangeburg  sand  are  about 
equal,  the  heavier  phase  being  principally  confined  to  the  northern 
part  of  the  county.  Areas  occur  scattered  throughout  the  county. 
The  larger  bodies  are  found  west  of  Abbeville  and  east  of  Wells. 
Areas  of  this  soil,  when  found  occupying  a  position  between  the 
Orangeburg  sandy  loam  and  the  Norfolk  sand,  often  represent  a 
gradation  from  one  to  the  other,  and  hence  are  hot  uniform  in  depth. 
The  greater  depth  to  the  red  material  distinguishes  the  sand  from 
the  Orangeburg  sandy  loam,  while  the  red  color  if  within  3  feet 
separates  it  from  the  Norfolk  sand.  The  fine  grades  of  sand  pre- 
dominate, but  to  the  north  and  northeast  especially  the  proportion 
of  coarser  grades  is  greater.  The  soil  may  contain  some  small  iron 
CQOicretions,  but  these  are  never  very  numerous.  Small  mica  frag- 
ments are  also  sometimes  present. 

The  Orangeburg  sand,  occupying  as  it  does  gently  rolling  country, 
is  a  well-drained  soil.  Erosion  has  formed  deep  gullies  in  some 
places,  exposing  the  red  sandy  material  to  considerable  depth. 

In  origin  the  Orangeburg  sand  is  traced  to  the  sands  and  clays  of 
the  Lafayette  covering.  The  lighter  phase  evidently  represents  mate- 
rials which  have  not  suffered  so  much  weathering  as  the  Norfolk 
sand. 

Most  of  this  soil  is  imder  cultivation,  being  planted  to  the  staple 

crops— com  and  cotton.    The  heavier  phase  produces  yields  which 

favorably  compare  with  those  produced  upon  the  Orangeburg  sandy 

loam.    The  sandier  phase  is  not  so  productive,  especially  in^roughty 

72862*»— 10 d2  gitizedby  g 


498 


FIELD  OPEBATIONS  OF  THE  BUREAU  OP  SOILS,  1908. 


seasons;  still,  fair  yields  are  the  average.  Com  yields  from  10  to  12 
bushels  per  acre  on  this  light  phase  and  is  more  profitable  than  cotton. 
As  a  whole  the  type  is  more  productive  than  Norfolk  sand,  and  cot- 
ton grown  upon  it  is  less  susceptible  to  disease.  The  Orangeburg 
sand  is  naturally  suited  to  truck  crops,  and  all  kinds  of  vegetables 
and  small  fruits  do  exceptionally  well. 

Like  the  Norfolk  sand,  the  Orangeburg  sand  under  cultivation 
soon  becomes  deficient  in  humus,  and  cultural  methods  should  be 
directed  toward  the  addition  of  organic  matter  and  the  conservation 
of  moisture. 

The  native  timber  growth  consists  of  oak,  hickory,  sweet  gum,  and 
pines. 

The  following  table  gives  the  average  results  of  mechanical  analyses 
of  samples  of  this  type  of  soil : 

Mechanical  analyses  of  Orangeburg  sand. 


Number. 

Fine 
gntvel. 

Coarae 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

sut 

Clay. 

18805,18807 

18806,18808 

Soil 

Percent. 
3.7 
4.5 

Percent. 
26.1 
22.1 

Percent. 
24.9 
22.3 

Percent. 
32.7 
35.1 

Percent. 
3.6 
8.7 

Percent. 
5.2 
4.4 

Percent, 
Z.9 

Subsoil 

7.8 

NORFOLK   SANDY  LOAM. 


The  Norfolk  sandy  loam  soil  consists  of  a  dark-gray  or  light-brown 
sandy  loam  from  10  to  15  inches  deep.  The  sand  consists  of  medium 
and  fine  grades,  with  varying  quantities  of  small  iron  concretions  and 
ironstone  pebbles.  The  subsoil  is  a  yellow  sandy  clay  or  heavy  sandy 
loam,  which  extends  to  a  depth  of  36  inches  or  more. 

Easy  to  cultivate  and  having  an  open  structure,  which  permits  of 
free  movement  of  moisture,  this  soil  is  a  warm,  early  type.  As  found 
in  Henry  County  it  has  incorporated  with  it  a  relatively  high  per- 
centage of  humus,  which  imparts  a  darker  color  and  makes  it  more 
loamy  in  texture,  qualities  which  the  type  does  not  usually  possess  to 
such  a  marked  degree.  It  is  therefore  more  productive,  more  retentive 
of  moisture,  and  more  responsive  to  fertilization  than  in  many  other 
areas  where  it  has  been  mapped. 

The  principal  bodies  occur  in  the  extreme  northeast  comer  of  the 
county,  at?  Capps  and  Wells.  Other  areas  of  less  extent  occur  in  all 
parts  of  the  county. 

The  Norfolk  sandy  loam  occupies  level  to  gently  rolling  areas^ 
which  are  well  suited  for  cultivation. 

The  natural  drainage  is  good,  owing  to  topography  and  light  tex- 
ture. A  few  small,  low-lying  areas,  adjacent  to  streams,  principally  in 
the  northwestern  part  of  the  county,  would  be  greatly  benefited  by 
artificial  drainage.    These  flat  areas  have  a  shallower  and  darker 
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colored  surface  soil,  a  higher  organic  matter  content,  and  a  more 
loamy  texture.  The  subsoil  also  contains  less  sand  than  is  found  in 
the  typical  areas,  and  in  general  is  a  rather  heavy  yellow  clay. 

The  Norfolk  sandy  loam  owes  its  origin  to  the  Lafayette  formation, 
being  the  weathered  product  of  the  sands  and  clays  of  this  extensive 
Coastal  Plain  formation. 

The  soil  is  naturally  productive  and  is  well  suited  to  the  growing  of 
the  general  farm  crops,  com,  and  cotton.  Corn  yields  from  10  to  20 
bushels,  cotton  from  one- fourth  to  one-half  bale,  and  oats  from  10  to 
25  bushels  per  acre. 

Bermuda  grass  makes  splendid  pasture.  Peanuts,  cowpeas,  and 
some  sorghum  are  grown  as  forage  crops.  Velvet  beans,  vetch,  and 
rye  grow  readily  and  should  be  added  to  the  forage  crops  now  pro- 
duced. The  first  two  of  these  crops  add  nitrogen  to  the  soil  and  all 
three  tend  to  improve  its  productiveness  by  replenishing  the  supply 
of  organic  matter,  opening  the  structure,  and  increasing  the  capacity 
for  retaining  moisture.  Alfalfa  has  been  successfully  grown  upon 
Norfolk  sandy  loam  in  other  sections  of  the  south  by  inoculating  the 
soil.    This  may  be  done  by  applying  soil  from  an  old  alfalfa  field. 

Upon  the  Norfolk  sandy  loam  in  Florida  and  Greorgia  Sumatra 
wrapper  leaf  tobacco  is  being  grown  to  some  extent  under  shade. 
It  is  believed  that  this  industry  could  be  successfully  introduced  in 
Henry  County,  since  the  climatic  conditions  are  very  similar  to  those 
of  the  districts  where  the  industry  has  been  a  success.  For  produc- 
ing the  best  quality  of  leaf  those  areas  should  be  selected  in  which  the 
texture  of  the  soil  is  rather  fine  and  the  depth  to  the  clay  not  less 
than  about  10  inches,  nor  greater  than  20  inches. 

For  the  upbuilding  of  this  soil  and  the  maintenance  of  humus  and 
natural  productiveness,  deeper  plowing,  crop  rotation,  and  the  grow- 
ing of  more  leguminous  plants  are  recommended. 

The  price  of  the  Norfolk  sandy  loam  ranges  from  $10  to  $25  an 
acre,  except  at  Headland,  where  $50  and  more  is  asked.  Most  of  the 
type  is  cleared  and  cultivated. 

The  original  timber  growth  consists  of  pine,  oak,  sweet  gum,  and 
hickory. 

The  following  table  gives  the  average  results  of  mechanical  an- 
alyses of  samples  of  this  soil  type : 

Mechanical  analyses  of  Norfolk  sandy  loam. 


Number. 

Descalptlon. 

Fine 
gravel. 

Coane 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

sut. 

Clay. 

18783,18785. 

Soil 

Percent, 
2.4 
1.1 

PercenL 
17.7 
14.6 

Percent. 
14.8 
13.1 

PercenL 
27.9 
36.1 

Percent. 
11.2 
11.2 

PercenL 
19.1 
16.0 

PercenL 
6.6 

18784,18786 

Subsoa 

17.8 
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NOSrOLK  OBAVVLLY   flAlfDT  LOAM. 


The  surface  soil  of  the  Norfolk  gravelly  sandy  loam  is  a  brown  or 
dark-gray  gravelly  sandy  loam  from  10  to  15  inches  deep.  The 
sand  particles  are  medium  to  fine  in  texture,  and  form  a  matrix  in 
which  the  rounded  pebbles  are  generally  evenly  mixed. 

The  gravel  consists  of  waterworn  quartzite  pebbles,  ranging  from 
one-eighth  of  an  inch  to  3  inches  in  diameter.  As  much  as  50  per 
cent  of  gravel  is  found  in  the  soil  in  some  places,  while  varying 
quantities  of  the  gravelly  material  are  strewn  upon  the  surface. 

The  subsoil  is  a  yellow  sandy  clay  also  containing  quartzite  gravel 
to  a  depth  of  2  feet,  although  there  is  less  of  such  material  in  the 
subsoil  than  in  the  soil.  In  some  places  little  may  occur,  while  in 
others  it  may  be  scattered  through  the  clay  in  veins  or  pockets. 

Areas  of  Norfolk  gravelly  sandy  loam,  which  is  not  an  extensive 
type,  are  found  chiefly  in  the  east-central  part  of  the  county  and 
to  the  south  of  Murphree.  None  occurs  in  the  northern  or  northwest- 
em  part  of  the  county.  The  soil  is  closely  associated  with  the  Norfolk 
sandy  loam  and  Norfolk  sand.  It  bears  practically  the  same  relation 
to  these  two  soils  as  does  the  Orangeburg  gravelly  sandy  loam  to  the 
sandy  loam  and  sand  of  the  Orangeburg  series. 

The  Norfolk  gravelly  sandy  loam  occurs  as  rounded  ridges,  slopes, 
and  gently  rolling  areas  of  small  extent.  The  soil  is  well  drained, 
and  its  texture  makes  it  early  and  easily  cultivated.  It  is  derived 
from  the  Lafayette  mantle. 

Cotton  is  the  principal  crop,  the  yields  ranging  from  one-third  to 
one-half  bale  per  acre,  and  land  of  this  type  of  soil  is  nearly  all 
under  continuous  cultivation  to  this  crop.  Originally  the  soil  sup- 
ported a  mixed  forest  of  pine  and  hardwoods. 

The  following  table  gives  the  results  of  mechanical  analyses  of  this 
type  of  soil : 

Mechanical  analyses  of  Norfolk  gravelly  sandy  loam. 


Number. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

sot. 

CUy. 

18789 

Soil 

Percent. 
4.9 
3.6 

Percent. 

17.8 
14.5 

Percent. 
1ft.  8 
9.9 

PercenU 
36w2 
24.7 

Perce!9U. 
7.0 

4.7 

Percent. 
11.6 
10.8 

PereenL 
5.6 

18790 Subsoil 

31.9 

NORFOLK   FINE  SANDY  LOAM. 


The  surface  soil  of  the  Norfolk  fine  sandy  loam  consists  of  a  fine 
sand  or  fine  sandy  loam,  the  upper  layer  usually  darkened  by  the 
presence  of  organic  matter,  but  grading  into  a  yellowish  color.  In 
depth  it  varies  from  10  to  34  inches,  with  an  average  of  about  22 
inches.    The  subsoil  is  a  bright  yellow  sandy  day,  or  heavy  sandy 
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loam,  the  sand  grains  being  usually  somewhat  coarser  than  in  the  soil. 
As  mapped  in  Henry  County  the  type  includes  a  few  very  small  areas 
of  poorly  drained  silt  loam. 

The  Norfolk  fine  sandy  loam  is  of  minor  importance,  as  only  five 
bodies,  less  than  2  square  miles  in  all,  were  mapped.  All  of  these  are 
found  in  the  southeast  part  of  the  county,  in  the  third  bottom  of  the 
Chattahoochee  River. 

With  the  exception  of  a  few  small  depressed  areas  the  Norfolk 
fine  sandy  loam  has  excellent  surface  drainage,  the  soil  itself  being 
of  such  a  loose  texture  that  water  readily  percolates  through  it.  On 
the  other  hand,  the  sandy  clay  subsoil  is  capable  of  retaining  a  con- 
siderable supply  of  water  during  extended  periods  of  dry  weather, 
with  the  result  that  crops  withstand  droughts  very  well. 

Like  the  other  Norfolk  soils,  the  Norfolk  fine  sandy  loam  is 
derived  from  the  sands  and  clays  of  the  Lafayette  formation.  The 
land  was  originally  covered  with  a  forest  of  longleaf  and  shortleaf 
pine,  blackjack  oak,  and  white  oak,  but  most  of  the  timber  has  been 
removed,  and  at  present  practically  all  of  this  soil  is  under  cultiva- 
tion. Although  the  texture  is  too  light  for  the  best  results  in  gen- 
eral farming,  it  is  well  suited  to  a  wide  range  of  agricultural  prod- 
ucts, and  especially  to  truck  crops. 

At  the  present  time  cotton  and  corn  are  the  only  crops  grown  to 
any  extent.  Cotton  yields  from  one-fourth  to  one-third  bale  and 
com  from  10  to  12  bushels  per  acre. 

The  Norfolk  fine  sandy  loam,  with  a  depth  of  from  10  to  20  inches 
to  the  subsoil,  is  the  land  on  which  the  best  Sumatra  cigar  tobacco  is 
produced  in  Florida  and  Georgia. 

The  following  table  gives  the  results  of  mechanical  analyses  of  the 
soil  and  subsoil  of  the  Norfolk  fine  sandy  loam : 

Mechanical  analyses  of  Norfolk  fine  sandy  loam. 


Number. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

PercerU. 

a? 

12.1 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

Percent. 
22.8 
19.3 

Silt. 

PercerU. 
25.1 

15.8 

CUy. 

Igfgj             

SoQ 

Percent. 

2.0 

.8 

Percent. 
8.0 
12.4 

Percent. 
26.6 
23.9 

PercenL 
7.6 

18788 

Sul3soU 

15.4 

NORFOLK   SAND. 


The  surface  soil  of  the  Norfolk  sand  consists  of  a  gray  or  light- 
brown  sand  from  10  to  15  inches  in  depth.  The  sand  is  composed 
mainly  of  medium  to  fine  rounded  quartz  grains,  with  frequently  a 
small  percentage  of  coarse,  angular  grains.  The  soil  contains  a 
relative  high  percentage  of  organic  matter,  which,  together  with 
considerable  fine  material,  makes  it  somewhat  loamy  in  texture.    For 
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this  reason,  taken  as  a  whole,  it  is  more  loamy  and  productive  than 
the  typical  soil  as  mapped  in  other  areas. 

Nowhere  in  the  county  is  the  type  found  in  any  extensive  areas 
having  a  loose,  incoherent,  sandy  soil.  Occasionally  a  sprinkling  of 
quartz  pebbles,  the  size  of  a  pea  or  larger,  is  found.  This  condition 
is  not  general  and  is  usually  found  along  some  of  the  slopes  adjacent 
to  small  streams.  This  gravelly  phase  is  shown  on  the  map  by 
means  of  the  gravel  symbol. 

The  subsoil  consists  of  a  yellowish  or  light-gray  sand  of  a  texture 
similar  to  the  soil,  though  with  a  more  open  structure.  Varying 
quantities  of  coarse,  angular  quartz  grains  also  occur  in  the  subsoil. 

The  Norfolk  sand  covers  about  35.3  per  cent  of  the  county  and  is 
the  most  widely  distributed  of  the  soils.  The  surface  features  vary 
from  rolling  to  imdulating,  the  areas  occupying  hills,  ridges,  slopes, 
and  narrow  valleys.  It  is  a  thoroughly  drained  soil.  Its  compara- 
tively porous  texture  causes  it  to  dry  out  in  early  spring,  and  the 
high  content  of  organic  matter,  together  with  the  relatively  high 
percentage  of  fine  material,  makes  it  a  warm,  early  soil.  In  some 
places  excessive  drainage  often  causes  crops  to  suffer  from  drought. 
This  is  particularly  the  case  where  the  soil  is  deepest  and  leaching  of 
the  organic  matter  has  taken  place.  Sedimentary  in  origin,  the  Nor- 
folk sand  has  been  derived  through  weathering  from  the  Lafayette 
mantle.  Some  areas  have  been  reworked  more  or  less  by  water  and 
wind  action. 

The  largest  areas  occur  along  Abbie  Creek  and  its  tributaries,  in 
the  eastern  part  of  the  county.  Other  areas  along  the  Choctaw- 
hatchee  River,  Poor  Creek,  and  the  bluff  of  the  Chattahoochee  River 
are  of  considerable  size.  Areas  of  less  extent  occur  generously  dis- 
tributed throughout  the  county. 

At  present  much  of  the  Norfolk  sand  area  is  covered  with  a  growth 
of  longleaf  and  shortleaf  pine,  oak,  sweet  gum,  and  hickory. 

The  Norfolk  sand  is  naturally  adapted  to  truck  growing.  Peas, 
beans,  radishes,  lettuce,  coUards,  sweet  potatoes,  cantaloupes,  water- 
melons, strawberries,  etc.,  do  exceptionally  well.  However,  as  the 
local  market  for  truck  is  limited  and  the  growing  of  such  products 
for  distant  markets  is  but  little  developed,  most  of  this  soil  at  present 
under  cultivation  is  devoted  to  general  farming. 

Cotton,  com,  oats,  peanuts,  cowpeas,  and  sweet  potatoes  are  the 
chief  crops,  with  fairly  good  yields  in  favorable  seasons.  Com  yields 
from  8  to  12  bushels,  cotton  about  one-third  bale,  and  oats  12  to  18 
bushels  per  acre.  Bermuda  and  crab  grass  give  good  pasturage,  and 
in  some  cases  are  cut  for  hay.  New  ground  of  this  soil  produces 
somewhat  better  yields  than  those  stated.  After  the  first  three  years, 
unless  properly  cared  for  and  the  content  of  organic  matter  main- 
tained, the  yields  decrease  rapidly.  ^  , 
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In  order  to  increase  or  even  to  maintain  the  productiveness  of  this 
doil  the  growing  of  legumes  or  other  green  manuring  crops  is  neceis^ 
sary  and  should  be  more  extensively  practiced.  To  thii?  end  th^ 
annual  growth  of  grass  and  weeds  should  not  be  burned  off,  bat  wher^ 
ever  practicable  should  be  turned  under  and  allowed  to  decay  in  the 
soiL 

The  Norfolk  sand  sells  from  $5  to  $12  an  acre,  according  to  locaticm ' 
and  the  state  of  improvements. 

The  following  table  gives  the  average  results  of  mechanical  analyses 
of  samples  of  this  type  of  soil : 

Mechanical  analyses  of  Norfolk  sand. 


Number. 

Fine 
graveL 

Coane 

MUld. 

Medium 
land. 

Fine 

MUld. 

Very  fine 
■and. 

sat 

Clay. 

18791,18793 

18792,18794 

Soil 

Percent. 
3.4 
2.9 

Percent. 

aao 

1&2 

Percent. 
34.6 
24.4 

Percent. 
8A.9 
88.6 

Percent.* 
6.1 
4.6 

Percent. 
7.2 
&8 

PercenL 
2.8 

SabsoU 

2.9 

CAHABA  CLAT 


The  Cahaba  clay  consists  of  1  to  4  inches  of  grayish-brown  silty  fine 
sandy  loam,  underlain  to  a  depth  of  36  inches  by  a  stiff  red  or  reddish- 
brown  clay,  sometimes  slightly  streaked  and  mottled  with  yellow. 
Below  36  inches  the  subsoil  becomes  lighter  in  texture,  owing  to 
increasing  amounts  of  very  fine  sand.  The  subsoil  has  a  peculiar 
greasy  feel,  the  result  of  small  mica  flakes  which  are  present  in 
large  quantities.  C!onsiderable  areas  in  this  type  have  the  clay  sub- 
soil exposed  at  the  surface,  and  in  fact  littie  of  the  type  has  as 
much  as  4  inches  of  soil.  In  poorly  drained  depressions  the  surface 
soil  is  darker  and  decidedly  silty.  • 

The  Cahaba  clay  is  found  entirely  on  the  second  bottoms  of  the 
Chattahoochee  Kiver.  It  is  the  most  important  river-bottom  type 
in  the  county,  as  it  occupies  at  least  three-fourths  of  the  bottom-land 
area.  The  largest  bodies  are  found  in  the  vicinity  of  and  a  few  miles 
south  of  Franklin,  where  occur  areas  2  or  3  square  miles  in  extent. 
The  surface  is  usually  level  to  undulating,  with  sufficient  slope  to 
insure  good  drainage. 

Alluvial  in  origin,  the  Cahaba  clay  occupies  the  larger  part  of  the 
second  terraces  of  the  Chattahoochee  River.  It  lies  from  30  to  40 
feet  above  the  low-water  mark  of  that  stream,  and  is  subject  to  over- 
flow not  more  than  once  in  ten  or  fifteen  years.  The  clay  subsoil 
was  probably  brou^t  down  from  the  Piedmont  Plateau  and  depos- 
ited in  deep,  quiet  water  during  a  period  of  submergence.  The  soil 
is  of  later  origin,  being  derived  in  part  from  the  adjacent  uplands. 
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This  soil  was  originally  covered  with  a  growth  of  shortleaf  pine, 
gum,  and  oak,  but  this  has  been  removed,  and  at  the  present  time 
practically  all  of  the  area  is  under  cultivation. 

Owing  to  its  stiff,  plastic  nature  and  tendency  to  bake  it  is  a  diffi- 
cult soil  to  till,  but  when  properly  handled  it  is  the  best  of  the  river- 
bottom  soils,  and  one  of  the  most  productive  soils  in  the  county. 
Oats  and  hay  do  better  than  on  any  other  soil.  Cotton,  with  but 
little  fertilization  and  indifferent  cultivation,  produces  one-half  bale 
per  acre.  With  very  little  extra  expense  and  effort  it  would  produce 
1  bale  per  acre.  Corn  gives  15  to  20  bushels  per  acre  under  similar 
treatment,  and  the  yields  could  easily  be  doubled. 

"^Yhile  the  Cahaba  clay  is  more  productive  than  the  sandier  soils, 
still  it  suffers  more  severely  from  drought.  Possessing  naturally  a 
higher  moisture  content  than  the  sandier  soils,  its  liability  to  drought 
must  be  traced  to  the  shallow  plowing  and  insufficient  cultivation. 
In  the  majority  of  cases  the  soil  is  not  broken  deeper  than  2  to  4 
inches,  thus  barely  reaching  through  the  surface  sandy  layer.  If  the 
land  were  plowed  deeper,  permitting  the  plants  to  develop  a  better 
root  system,  it  would  probably  withstand  the  drought  better  than  the 
sandier  soils. 

In  value  the  Cahaba  clay  is  somewhat  higher  than  the  other  river- 
bottom  soils,  the  prices  ranging  from  $20  to  $25  an  acre. 

The  results  of  mechanical  analyses  of  samples  of  this  type  of  soil 
are  given  in  the  following  table : 

Mechanical  analyses  of  CaJMba  clay. 


Number. 

Description. 

Fine 
gravel. 

Coarse 

sand. 

ICedium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

Sflt 

Clay. 

18773       

Soil 

Percent. 
.3 

Percent. 
1.0 

1.6 

Percent. 
1.1 
1.3 

Percent. 
21.9 
14.2 

Percent. 

sas 

11.3 

Percent. 
3ft.2 
37.8 

Percent, 
&2 

18774 

SubsoU 

33.4 

CAHABA  FINE  SAND. 


The  Cahaba  fine  sand  consists  of  10  to  12  inches  of  grayish-brown 
loamy  fine  sand,  underlain  by  a  reddish-brown  or,  in  some  cases,  a 
dull-red  loamy  fine  sand  reaching  to  a  depth  of  36  inches  or  more. 
Below  this  and  somewhere  between  36  and  40  inches  is  a  layer  of  stiff 
reddish-brown  clay,  having  that  greasy  feel  so  peculiar  to  the  Sus- 
quehanna soils.  Small  mica  flakes  are  found  in  both  soil  and  subsoil, 
but  are  much  more  abundant  in  the  latter.  Being  of  a  loose,  porous 
nature  and  well  drained,  this  type  is  easily  cultivated. 

The  Cahaba  fine  sand  is  confined  entirely  to  the  second  bottoms  of 
the  Chattahoochee  River,  where  it  usually  occurs  as  long,  narrow  sand 
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ridges  in  larger  bodies  of  Cahaba  sandy  loam  or  Cahaba  clay.  The 
largest  bodies  occur  in  the  vicinity  of  Franklin. 

As  a  whole,  the  soil  is  comparatively  level,  but  on  account  of  the 
loose,  porous  nature  of  both  soil  and  subsoil  the  type  retains  moisture 
poorly,  and  as  a  result  crops  do  not  withstand  periods  of  dry  weather 
as  ivell  as  on  the  other  river  soils. 

The  Cahaba  fine  sand  probably  owes  its  origin  to  water  action, 
which  resulted  in  the  formation  of  the  second  bottom  terraces  during 
the  Pleistocene  period. 

At  the  present  time  practically  all  of  this  soil  is  cleared  and  under 
cultivation.  It  was  formerly  covered  with  a  growth  of  shortleaf 
pine,  oak,  sweet  gum,  and  poplar.  It  is  utilized  chiefly  in  growing 
peanuts,  to  which  it  seems  to  be  admirably  suited.  The  crop  is  not 
harvested,  but  in  the  fall  the  pigs  are  turned  on  the  land  and  allowed 
to  gather  the  peanuts  for  themselves.  Cotton,  corn,  and  oats  are 
grovrn  to  a  very  limited  extent,  but  the  yields  are  rather  light.  Cot- 
ton yields  one-fourth  bale  per  acre  and  corn  7  to  8  bushels.  As  the 
oat  crop  is  not  thrashed,  no  definite  figures  can  be  given. 

The  fertilizer  application,  as  with  all  other  soils  of  the  area,  is 
frona  200  to  300  pounds  per  acre. 

This  soil  is  especially  in  need  of  organic  matter  and  would  be 
greatly  benefited  by  the  application  of  barnyard  manure  or  by  the  use 
of  more  leguminous  crops  as  a  green  manure. 

The  following  table  gives  the  average  results  of  mechanical  analy- 
ses of  the  soil  and  subsoil  of  this  type : 

Mechanical  analyses  of  Cahaha  fine  sand. 


Number. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Veryiine 
sand. 

sut. 

Clay. 

18767,18789 

1S7BS,  18770 

Son 

Percent. 

0.5 

.6 

Percent. 
4.2 
3.6 

Percent. 
8.4 
9.4 

Percent. 
67.4 
57.5 

Percent. 
16.4 
15.2 

Percent. 
8.5 
7.6 

Percent, 
3.9 

Subsofl 

5.9 

CAHABA  BANDY  LOAM. 


The  soil  of  the  Cahaba  sandy  loam,  to  a  depth  of  12  inches,  con- 
sists of  a  medium  to  fine,  reddish-brown  loamy  sand  or  sandy  loam, 
with  a  high  percentage  of  fine  sand.  The  surface,  when  dry,  has  a 
grayish  appearance.  The  subsoil,  from  12  to  36  inches,  is  a  stiff 
heavy  clay,  reddish  brown  in  color  when  wet,  but  becoming  a  yel- 
lowish red  when  dry.  Below  36  inches  this  clay  becomes  somewhat 
sandier  and  less  compact.  Many  small  mica  flakes  are  found  in  both 
soil  and  subsoil. 

Like  the  sand,  the  Cahaba  sandy  loam  is  foimd  only  in  the  second 
bottoms  of  the  Chattahoochee  River.    Next  to  the  Cahaba  clay  it  is 

Digitized  by  VjOOQIC 


506 


FIELD  OPERATIONS  OF  THE  BTTBEAU  OF  SOILS,  1908. 


the  most  important  agricultural  type  in  the  river  bottoms.  It  occu- 
pies a  position  intermediate  between  the  Cahaba  clay  and  the  Cahaba 
fine  sand,  being  a  few  feet  higher  than  the  clay  and  a  little  lower 
than  the  ridges  of  sand.  Its  surface  as  a  rule  is  nearly  level,  but 
generally  has  sufficient  slope  to  be  well  drained. 

Because  of  the  rather  loose  condition  of  the  soil  and  its  good  drain- 
age conditions  the  type  is  very  easily  cultivated.  This  type  was  laid 
down  in  water  during  the  formation  of  the  second-bottom  terraces, 
which,  as  stated,  were  probably  formed  during  the  Pleistocene  period. 
The  clay  subsoil,  as  is  indicated  by  the  color  and  the  large  quantities 
of  mica  present,  was  derived  chiefly  from  the  Piedmont,  while  the 
sandy  surface  soilr  is  thought  to  be  of  later  formation  and  is  in  part, 
at  least,  derived  from  the  near-by  upland  soils. 

The  native  vegetation  consisted  of  shortleaf  pine,  gum,  and  oak, 
but  at  the  present  time  practically  every  acre  of  this  type  is  cleared 
and  under  cultivation.  Cotton,  corn,  oats,  and  peanuts  are  the  prin- 
cipal crops.  Cotton  yields  about  one-third  bale  per  acre,  and  com 
10  to  12  bushels.  Very  fair  yields  of  oats  are  secured,  but  as  they  are 
not  thrashed  no  definite  figures  can  be  given. 

Undoubtedly  the  yields  could  be  greatly  increased  if  the  land  were 
plowed  deeper  and  organic  matter,  either  in  the  form  of  barnyard 
manure  or  in  the  form  of  green  manure,  were  applied  to  the  fields. 
This  soil  should  produce  an  excellent  grade  of  Cuban  cigar  filler 
tobacco. 

This  is  a  very  good  soil  for  general  farm  purposes,  but  it  has  been 
more  or  less  neglected,  as  it  has  been  left  almost  entirely  to  the  care 
of  negro  tenants.  The  value  of  land  of  this  character  ranges  fix)m 
$15  to  $25  an  acre. 

The  following  table  gives  the  results  of  mechanical  analyses  of 
typical  samples  of  soil  and  subsoil  of  this  type: 

Mechanical  analyses  of  Cahaba  sandy  loam. 


Number. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very 
fine  sand. 

Sflt. 

Clay. 

18771 

SoU 

Percent. 

0.3 

.8 

Percent, 
4.1 
2.4 

Percent, 

21.1 

7.1 

Percent. 
41.0 
16.9 

Percent. 
6.6 
5.5 

Percent, 
16.7 
81.6 

Percent, 
10.0 

18772 

SubsoU 

36.4 

OBEENVILLB  SANDT  LOAM. 


The  soil  of  the  Greenville  sandy  loam  consists  of  a  reddish-brown 
medium  sandy  loam  about  12  inches  deep.  The  subsoil  is  a  brick-red 
sticky  sand  to  sandy  loam,  becoming  heavier  with  depth.  Both  soil 
and  subsoil  contain  some  coarse  sand. 
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The  type  is  found  principally  in  the  southern  part  of  the  county, 
where  it  is  typically  developed  in  the  areas  northwest  of  Headland. 
It  occupies  level  to  gently  rolling  country,  and  on  account  of  its  open 
texture  is  a  well-drained  soil.  The  subsoil  is  capable  of  retaining  a 
relatively  large  quantity  of  moisture,  which  fact,  coupled  with  the 
light,  meUow  surface  soil,  makes  this  a  desirable  type  both  for  the 
staple  and  special  crops. 

A  moderately  rolling  shallow  or  heavy  phase  is  encountered  in  the 
southeastern  part  of  the  coimty,  which  consists  of  a  dark-red  or 
reddish-brown  rather  heavy  sandy  loam  imderlain  at  a  depth  of  about 
6  inches  by  a  stiff,  bright-red  sandy  clay.  On  some  of  the  steeper 
slopes  the  sandy  loam  covering  has  been  washed  away,  leaving  small 
patches  of  clay  exposed.  When  wet  this  phase  is  very  sticky  and  it 
hardens  on  drying,  thus  making  it  more  difficult  to  cultivate  than 
the  deeper,  lighter  phase. 

The  Greenville  sandy  loam  is  closely  related  to  the  Orangeburg 
soils.  It  has  been  derived  from  the  materials  of  the  Lafayette  forma- 
tion in  the  same  manner  as  the  Orangeburg  soils.  The  surface  soil 
resembles  some  phases  of  the  Orangeburg  sandy  loam,  but  is  always 
more  nearly  red  in  color.  In  texture  the  subsoil  is  somewhat  like  the 
subsoil  of  the  Norfolk  soils,  but  in  color  it  closely  resembles  the  sub- 
soil of  the  Orangeburg  sand. 

Like  the  rest  of  the  soils  of  the  county,  the  Greenville  sandy  loam 
is  farmed  to  cotton,  com,  and  peanuts.  Most  of  the  type  has  been 
cleared  of  the  original  forest  of  pine  and  hardwoods  and  is  now  under 
cultivation. 

With  light  applications  of  fertilizer,  the  light  phase  produces  from 
one-third  to  one-half  bale  of  cotton  and  from  12  to  25  bushels  of  com 
per  acre. 

When  properly  tilled  the  heavy  phase  of  this  type  is  the  most 
productive  of  the  upland  soils,  being  considered  excellent  for  general 
farming  purposes.  It  is  well  adapted  to  the  production  of  hay,  oats, 
and  nearly  all  other  farm  crops  and  is  also  an  excellent  peach  soil. 
At  present  cotton  and  com  are  the  only  crops  grown  to  any  extent. 
Under  the  methods  in  vogue,  cotton  produces  one-half  bale  and  com 
15  to  20  bushels  per  acre,  but  this  phase  of  the  type  can  easily  be 
made  to  yield  much  larger  returns.  It  has  been  shown  that,  with 
very  little  extra  labor  and  expense,  one  bale  of  cotton  per  acre  can 
be  produced. 

Since  the  stiff  clay  subsoil  of  this  phase  is  near  the  surface,  plowing 
is  usually  shallower  than  on  the  sandier  soils,  while  it  is  much  more 
essential  that  soil  of  this  character  be  plowed  deep.  By  breaking  the 
land  to  a  greater  depth  erosion  will  be  lessened,  while  at  the  same 
time  the  water-holding  capacity  of  the  soil  will  be  increased  and  the 
plants  will  be  enabled  to  develop  a  more  extensive  root  system,  so  that 
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they  will  suffer  less  from  drought.  If  also  some  system  of  rotation 
be  adopted  that  will  add  humus  to  the  soil,  the  yields  will  be  greatly 
improved. 

The  heavy  phase  of  this  type  ranges  in  value  from  $20  to  $26  an 
acre.    The  lighter  phase  can  be  bought  at  a  lower  price. 

The  following  table  gives  the  average  results  of  mechanical  analy- 
ses of  samples  of  this  type  of  soil : 

Mechanical  analyses  of  Greenville  sandy  loam. 


Number. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine     |  Very  fine 
sand.    1    sand. 

sut. 

Clay. 

Shallow  phase: 

18775,18777... 

18776,18778... 
Light  phase: 

18779,18781... 

18780,18782... 

Soil 

Percent. 
1.7 
.7 

1.9 
1.7 

Percent. 
14.5 
10.6 

19.1 
18.7 

PercerU. 
15.6 
10.6 

18.1 
15.6 

Percent. 
27.2 
21.8 

32.9 
28.1 

Percent. 
8.8 
6.9 

8.8 
8.1 

Percent. 

18.2 
13.1 

10,4 
10.1 

Percent. 
13.7 

Subsoil 

Soil 

35.9 
8.7 

SubsoU 

17.4 

POBTSMOUTH    SANDY   LOAM. 


The  soil  of  the  Portsmouth  sandy  loam  ranges  from  a  grayish 
medium  sand  to  a  black  mucky  soil.  The  depth  of  the  surface  mate- 
rial varies  greatly,  but  averages  12  inches.  Below  this  depth  is  a 
gray,  sandy  clay  streaked  and  mottled  with  yellow,  which  is  under- 
lain at  36  to  40  inches  by  a  lighter  colored,  stiff,  compact,  sandy  clay. 

Soil  of  this  character  is  confined  chiefly  to  the  southeastern  part 
of  the  county,  in  small,  poorly  drained  areas  situated  at  the  heads  of 
small  streams.  The  largest  bodies  are  found  a  few  miles  south  of 
Franklin,  at  the  base  of  the  bluff  that  marks  the  line  of  separation 
between  the  second  bottoms  of  the  Chattahoochee  and  the  adjacent 
uplands.  In  wet  seasons  many  small  branches  heading  in  the  bluff 
pour  their  waters  into  this  depression  and  keep  it  submerged,  but  in 
a  dry  season  the  higher  portions  can  be  cultivated. 

The  Portsmouth  sandy  loam  is  of  sedimentary  origin,  having  been 
formed  from  the  sands  and  clays  of  the  Lafayette  formation,  but  its 
original  texture  has  undergone  some  changes  by  the  accumulation  of 
large  quantities  of  organic  matter. 

The  topography  is  level,  and  as  the  areas  are  usually  lower  lying 
than  the  bordering  soils  they  are  as  a  rule  poorly  drained.  When 
artificially  drained  the  areas  are.  moderately  productive,  owing  mainly 
to  the  abundance  of  organic  matter,  while  on  account  of  the  loose 
porous  nature  of  the  soil  cultivation  is  easy. 

The  native  growth  consists  principally  of  longleaf  and  shortleaf 
pine,  black  gum,  and  gallberry  bushes. 

Only  a  few  of  the  small  and  better  drained  portions  of  this  type 
are  under  cultivation.    On  these  the  yields  are  usuaUy  light,  ranging 
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from  one- fourth  to  one-third  bale  of  cotton  and  from  8  to  10  bushels 
of  com  per  acre.  The  area  of  this  soil  is  limited  and  it  is  of  little 
agricultural  importance. 

The  results  of  mechanical  analyses  of  soil  and  subsoil  are  given  in 
the  following  table : 

Mechanical  analyses  of  Portsmouth  sandy  loam. 


Number. 

Description. 

Fine 

gravel. 

Coarse 
nmd. 

Medium 
nmd. 

Fine 
sand. 

Very  fine 
sand. 

Sflt. 

Clay. 

18811 

Soil 

Percent. 
2.3 
3.3 

Percent. 
18.1 
19.8 

Percent. 
14.3 
10.0 

Percent. 
33.1 
32.0 

Percent. 
12.6 
12.8 

Percent. 
11.8 
12.6 

Percent. 
7.5 

18812 

Subsoil 

10.6 

SUSQUEHANNA   CLAT. 

The  soil  of  the  Susquehanna  clay  consists  of  a  gray  fine  sand  or 
silty  sand  having  an  average  depth  of  4  to  5  inches.  The  subsoil 
is  a  heavy  red  clay,  very  impervious,  and  having  a  peculiar  greasy 
feel,  the  result  of  finely  divided  mica  flakes.  The  subsoil  may  be 
mottled  with  gray  immediately  below  the  surface  or  it  may  grade 
into  a  mottled  red  and  gray  clay  at  a  depth  of  28  to  36  inches.  In 
nearly  every  case  the  percentage  of  gray  matter  increases  with  depth, 
until  it  finally  becomes  the  predominating  color. 

This  type,  as  mapped,  also  includes  a  few  small  and  nearly  level 
areas  where  the  depth  of  the  sandy  surface  material  is  8  to  10  inches 
deep,  but  these  areas  are  so  limited  in  extent  that  they  were  not 
mapped  as  a  separate  type. 

The  Susquehanna  clay  is  stiff  and  plastic  when  wet  and  hardens 
on  drying,  making  it  a  difficult  soil  to  cultivate. 

Only  two  bodies  of  any  consequence  have  been  mapped,  and  both 
of  these  are  in  the  eastern  part  of  the  county,  just  west  and  north 
of  Franklin.  In  the  northern  and  rougher  portions  of  the  county, 
wha-e  the  streams  have  worn  deep  valleys,  narrow  strips  of  Susque- 
hanna clay  are  found  at  the  base  of  the  slopes  and  bordering  the 
streams.  These  areas,  however,  were  as  a  rule  too  small  to  be 
mapped. 

The  greater  proportion  of  the  Susquehanna  clay  occurs  as  very 
steep  or  broken  areas,  from  which  a  large  part  of  the  surface  soil 
has  been  eroded.  Owing  to  its  rolling  and  sloping  topography,  the 
surface  drainage  is  excellent,  and  in  fact  often  excessive  and  rapid, 
as  is  evidenced  by  the  eroded  condition  of  the  steeper  slopes. 

Susquehanna  clay  has  been  derived  from  the  sedimentary  deposits 
of  a  transition  period  between  the  underlying  Cretaceous  limestone 
and  the  clays  and  sands  of  the  next  later  formation  which  gives  rise 
to  the  Norfolk  and  Orangd^urg  soils. 
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Uncultivated  areas  of  this  type  are  covered  with  a  heavy  growth 
of  longleaf  pine,  black-jack,  and  white  oak.  Owing  to  its  generally 
rough  and  broken  nature  little  of  the  soil  is  under  cultivation,  and 
only  the  small  and  more  level  sandy  areas  are  used.  The  only  crops 
grown  to  any  extent  are  cotton  and  corn.  The  yields  of  the  former 
are  one-fourth  to  one-half  bale  per  acre  and  of  the  latter  from  8  to 
12  bushels. 

The  average  results  of  mechanical  analyses  of  typical  samples  of 
soil  and  subsoil  are  given  in  the  following  table : 


Mechanical  analyses  < 

)/  Susquehanna  clay. 

Number. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

snt. 

Clay. 

18813,18815 

Soil 

Percent. 

0.6 

.2 

Percent. 
5.4 
1.2 

Percent. 
5.5 
1.1 

Percent. 
39.2 
6.7 

Percent. 
21.0 
9.7 

Percent. 
20.9 
36.2 

Percent. 
7.1 

18814,18816 

Subsoil 

45.9 

OCKLOCKNEE    LOAM. 


The  surface  soil  of  the  Ocklocknee  loam  consists  of  a  fine,  mellow, 
dark-colored  fine  loam  or  sandy  loam,  varying  from  8  to  15  inches 
in  depth.  The  subsoil  consists  of  a  drab,  yellow,  or  brown  mottled 
heavy  sandy  loam  or  clay  loam,  which  extends  to  a  depth  of  3  feet  or 
more.  Sometimes  the  heavy  subsoil  is  lacking,  and  the  subsoil  is  then 
a  gray,  iron-stained  sand  or  light  sandy  loam. 

Owing  to  its  flat  surface  and  low-lying  position,  the  Ocklocknee 
loam  is  naturally  poorly  drained.  In  wet  seasons  it  is  submerged 
or  rendered  unfit  to  cultivate  for  some  time.  It  is  thus  a  cold, 
late  soil,  and  crops  can  not  be  planted  as  early  as  upon  the  upland 
types. 

This  soil  is  alluvial  in  origin,  the  material  composing  it  being 
made  up  of  the  finer  particles  washed  from  the  upland  soils. 

The  areas  have  been  subjected  to  more  or  less  swampy  conditions, 
and  the  soil  has  incorporated  within  it  a  high  percentage  of  organic 
matter.  In  color,  position,  and  texture  the  surface  soil  of  the  Ock- 
locknee loam  closely  resembles  the  Swamp  areas  which  it  always 
borders. 

Land  of  this  type  of  soil  is  very  limited  in  extent,  there  being 
but  640  acres  in  the  county.  The  largest  body — cleared  in  1908 — is 
found  at  the  junction  of  Sandy  and  Abbie  credos.  Small  areas 
occur  along  the  Choctawhatchee  River. 

The  greater  part  of  the  soil  is  under  cultivation.  It  is  recognized 
as  a  strong  soil  and  one  that  does  not  require  commercial  fertilizers. 
In  favorable  seasons  good  yields  of  corn  and  cotton  are  produced. 
Sugar  cane  does  exceptionally  well  upon  this  low-lying  soil. 


Digitized  by 


Google 


SOIL  SUBVBY  OF  HENBY  COUNTY,  ALABAMA. 


511 


The  original  forest  growth  consists  of  pine,  magnolia,  bay,  gum, 
and  beech. 

The  results  of  mechanical  analyses  of  a  sample  of  the  soil  and 
subsoil  of  the  Ocklocknee  loam  are  given  in  the  following  table: 

MecfuMical  analyses  of  Ocklocknee  loam. 


Number. 

I>«0ortptkm. 

Fine 
gravel. 

Coerse 
sand. 

Medium 
sand. 

Fine 
aand. 

Very  fine 
sand. 

Sflt. 

Clay. 

18757 

Sou 

Percent. 

0.6 

.4 

Percent. 
8.2 
6.3 

Percent. 
3.2 
5.4 

Percent. 
43.9 
48.8 

Percent. 
20.8 
11.5 

Percent. 
20.4 
17.5 

Percent. 
7  6 

18798 

8ub»U 

15  6 

SWAMP. 


The  Swamp  embraces  those  soils  which  have  such  poor  natural 
drainage  that  they  are  covered  with  water  most  of  the  year  and  unfit 
for  cultivation.  The  soil  is  of  variable  texture.  For  the  most  part  it 
is  a  heavy  dark  or  brown  loam  or  clay  loam  of  variable  depth,  under- 
lain by  a  drab  or  brown  iron-stained  clay. 

The  Swamp  areas  occur  as  narrow,  low-lying  strips  of  land  adjoin- 
ing stream  channels.  A  few  small  areas  and  elongated  strips  occur 
in  the  Cahaba  clay  near  Franklin  and  elsewhere  in  the  southern  part 
of  the  county.  There  is  no  Swamp  along  the  immediate  course  of 
the  Chattahoochee  River. 

The  most  extensive  areas  occur  along  the  shallow  Choctawhatchee 
River  and  Abbie  Creek.  Where  Cowpens  and  Indian  creeks  empty 
into  the  river  the  swamp  area  is  over  1  mile  in  width.  The  surface  is 
flat  except  where  "  cut-offs  "  or  channels,  through  which  water  flows 
only  in  times  of  floods,  have  dissected  it  These  small  depressions,  in 
which  water  remains  much  of  the  time,  are  locally  known  as  "  lakes." 

The  smallest  streams,  starting  from  a  spring  or  seepage,  have 
strips  of  Swamp  from  the  sources  along  the  entire  length  of  their 
shallow  ill-defined  channels. 

The  Swamp  areas  would  undoubtedly  prove  very  desirable  land 
for  grass  and  com  if  properly  diked  and  drained.  This  would  in- 
volve considerable  expense  and  no  one  has  yet  seen  fit  to  make  the 
attempt. 

Small  cultivated  areas  occupying  a  slightly  higher  position  have 
been  mapped  as  Ocklocknee  loam. 

The  Swamp  areas  are  heavily  forested  with  pine,  bay,  magnolia, 
beech,  water  oak,  ash,  and  a  few  scattering  cypress.  Cane,  briers, 
and  vines  form  an  almost  impenetrable  mass  bordering  many  of  the 
streams. 
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SUMMART. 

Henry  County  is  located  in  the  southeast  comer  of  the  State  of 
Alabama,  about  125  miles  east  of  Montgomery.  It  has  an  area  of 
570  square  miles.  The  northern  part  of  the  county  is  rolling  to 
hilly ;  the  southern  part  is  gently  rolling,  with  large  bodies  of  nearly 
level  land.  The  elevation  of  the  former  section  is  about  500  feet  or 
more,  and  of  the  latter,  409  feet  and  less. 

Henry  County  was  organized  in  1819.  The  first  settlers  came 
from  Georgia  and  South  Carolina  in  1817.  The  population  of  the 
county  is  estimated  to  be  from  16,000  to  20,000.  The  central  and 
southern  parts  of  the  county  are  the  more  thickly  settled. 

The  principal  crop  is  cotton.  It  is  often  grown  to  the  exclusion  of 
the  subsistence  crops.  Com  is  grown  for  home  use  and  local  demand, 
but  the  production  is  not  sufficient.  Oats,  sugar  cane,  sweet  potatoes, 
and  peanuts  are  minor  crops. 

The  growing  of  cantaloupes  and  watermelons  for  local  and  north- 
em  markets,  while  only  in  the  first  stages  of  development,  has  given 
promise  of  great  success.  Trucking  could  be  profitably  extended  to 
include  crops  other  than  those  grown  at  pres^it.  This  industry  so 
far  is  confined  to  Headland  and  vicinity  and  to  a  few  smaU  areas 
near  the  Central  of  Greorgia  Railroad,  in  the  southeast  comer  of  the 
county. 

The  rotation  of  crops  is  little  practiced  because  of  the  large  acreage 
of  cotton,  and  not  sufficient  attention  is  paid  to  crop  adaptation  or  to 
methods  of  cultivation. 

The  average  size  of  the  farms  is  about  160  acres.  From  20  to  50 
per  cent  of  the  farms  are  operated  by  the  owners.  The  value  of  farm 
land  ranges  from  $5  an  acre  for  the  most  remote  areas  of  sandy  land 
to  $50  or  $75  for  the  best  type  of  soil  in  most  favorable  locations. 
The  price  of  land  has  increased  greatly  within  the  last  few  years. 

The  soils  of  Henry  County  vary  from  a  sand  to  a  clay.  This  is 
true  of  both  the  upland  and  the  Chattahoochee  River  bottom  soils. 

The  upland,  which  comprises  nearly  all  of  the  county,  is  occupied 
by  two  main  soil  series — the  Norfolk  and  the  Orangeburg.  The  Nor- 
folk soils  have  yellow  subsoils  and  the  Orangeburg  red.  Both  are 
of  large  extent. 

Fifteen  soil  types,  including  Swamp,  were  recognized  and  mapped. 
All  these  soils,  except  Swamp,  are  used  to  some  extent  for  general 
farming. 

Sandy  loams  predominate,  there  being  eight  in  all ;  seven  are  found 
in  the  uplands  and  one  is  a  river-bottom  type.  These  sandy  loams 
constitute  the  best  general-purpose  soils  of  the  county.  All  the 
crops  grown  in  the  county  are  produced  upon  these  soils,  the  yields 
depending  upon  the  cultural  methods  and  fertilization. 
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Cotton  when  grown  upon  soils  having  a  red  sandy  clay  subsoil  is 
less  susceptible  to  the  wilt  disease. 

There  are  three  sand  types;  two  belong  to  the  uplands  and  one  to 
the  bottom  lands.  These  sands  are  the  least  productive  of  all  the 
soils.  Crops  suffer  in  droughty  seasons.  When  near  markets  they 
should  be  devoted  to  trucking. 

The  Ocklocknee  loam  occurs  in  limited  areas  principally  along  the 
Choctawhatchee  River.  It  is  a  low-lying  soil  particularly  adapted 
to  com. 

Two  clay  types,  one  in  the  uplands  and  the  other  a  bottom  type, 
were  mapped. 

The  Susquehanna  clay,  the  upland  type,  is  the  heaviest  soil  of  the 
county.  The  surface  generally  is  broken,  and  practically  none  of 
the  type  is  under  cultivation.  It  is  difficult  to  cultivate,  but  when 
properly  handled  makes  a  strong  grain  and  grass  soil. 

The  Cahaba  clay  is  a  very  desirable  strong  soil,  and  most  of  the 
type  is  under  cultivation.    Alfalfa  would  prove  a  profitable  crop. 

The  Swamp  lands  are  not  cultivated.  They  afford  some  pastur- 
age and  in  some  places  a  valuable  timber  growth. 

More  attention  should  be  given  to  the  permanent  upbuilding  of 
the  soils.  Crop  rotation  should  be  practiced  and  more  leguminous 
crops  should  be  grown.  The  average  depth  of  plowing  should  be  in- 
creased on  all  the  soils,  except  perhaps  the  sands. 

More  live  stock  should  be  kept  and  more  improved  labor-saving 
farm  machinery  could  be  advantageously  used. 

72352°— 10 33 
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By  L.  A.  HURST»  of  the  U.  S.  Department  of  Agriculture,  and  C.  S.  WALDROP, 
of  the  Alabama  Department  of  Agriculture  and  Industries. 


DESCRIPTION   OF  THE   AREA. 

Autauga  County,  Ala.,  is  located  near  the  geographic  center  of 
the  State,  and  is  included  within  meridians  86®  24'  and  87°  55'  west 
of  Greenwich  and  parallels  32°  18'  and  32°  46'  north  latitude.  It  is 
bounded  on  the  north  by  _ 
Chilton  County  and  on  the  IF 
east  by  Elmore  County, 
while  on  the  south  and  west 
the  Alabama  River  and  Big 
Mulberry  Creek  form  an 
irregular  boundary,  sepa- 
rating it  from  Montgomery, 
Lowndes,  and  Dallas  coun- 
ties. Autauga  County  was 
originally  a  part  of  Mont- 
gomery County,  from  which 
it  was  separated  in  1818. 
Later  its  area  was  reduced 
in  the  formation  of  other 
counties.  The  present  area 
of  the  county  is  about 
380,800  acres,  or  595  square 
miles.  The  base  map,  scale 
1  inch  to  the  mile,  upon 
which  are  located  the 
towns,  roads,  railroads, 
streams,  branches,  houses, 
churches,  and  school- 
houses,  was  constructed  with 
ping  progressed. 

The  physiographic  features  of  Autauga  County  embrace  the  com- 
paratively level  plains  along  the  Alabama  River  and  its  larger  tribu- 
taries and  the  hilly  upland  bordering  these  plains.  This  upland 
increases  in  ruggedness  toward  the  northern  part  of  the  county,  the 
elevation  ranging  from  250  to  650  feet  above  sea.  Comparatively 
level   peneplains  or  plateaus  occur  throughout  the   uplands,   the 
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Pig.  12.— Sketch  map  showing  location  of  the  Autauga 
County  area,  Alabama. 
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largest  ones  being  located  in  the  vicinity  of  Prattville,  Autauga ville, 
and  Mulberry.  The  uplands  in  the  vicinity  of  stream  courses  are 
usually  characterized  by  sharp  ridges  and  steep  escarpments. 

The  drainage  of  the  uplands  is  usually  excessive,  and  where  steeper 
slopes  are  left  unprotected  serious  erosion  often  takes  place,  resulting 
in  the  formation  of  steep,  precipitous  gullies.  The  bottom  lands 
along  the  rivers  are  not  naturally  as  well  drained  and  frequently 
have  to  be  supplied  with  artificial  drainage. 

Big  Mulberry,  Little  Mulberry,  Autauga,  Swift,  Beaver,  Indian, 
and  Buck  creeks,  all  of  which  have  a  general  southerly  direction  and 
whose  waters  flow  into  the  Alabama  River,  form  the  main  drainage 
system  of  the  county.  A  small  portion  of  the  northeastern  part  of 
the  area  is  drained  by  Mortar  Creek. 

The  larger  streams,  including  Big  Mulberry,  Little  Mulberry, 
Autauga,  Swift,  and  Buck  creeks,  are  swift-running  streams  and  are 
being  developed  to  some  extent  for  water  power  for  lighting  and 
manufacturing  purposes. 

The  early  inhabitants  of  Autauga  County  came  from  the  Caro- 
linas,  Georgia,  Virginia,  and  the  New  England  States.  The  first 
community  settlement  was  made  in  "  Dutch  Bend  "  in  1820  by  immi- 
grants of  German  descent  who  came  from  South  Carolina.  As  early 
as  1818  a  store  was  erected  at  Thompson's  Bluff,  a  few  miles  up  the 
river  from  Old  Washington.  The  latter  place  was  established  as 
the  seat  of  justice  in  1825,  but  in  1833  the  court-house  was  moved  to 
Old  Kingston.  In  1868  the  county  seat  was  again  moved  to  its 
present  location  at  Prattville.  Prattville  has  a  population  of  about 
2,000  and  is  the  social  and  commercial  center  of  the  county.  The 
other  important  towns  and  post-oflSces  of  the  county  are  Billingsley, 
Marbury,  Wadsworth,  Booth,  Vida,  Haynes,  Jones,  Spur,  Fremont, 
Mulberry,  Independence,  Huckabee,  Autaugaville,  and  Eangston. 

The  county  became  somewhat  noted  for  its  manufacturing  as  early 
as  1833,  when  a  cotton-gin  factory  of  considerable  capacity  was 
established  by  Daniel  Pratt.  In  1846  a  cotton  mill  was  built  at 
Prattville,  and  at  about  the  same  time  another  was  established  at 
Autaugaville.  The  industries  now  in  operation  include  the  gin  fac- 
tory, cotton  mill,  and  cotton-seed  oil  mill  at  Prattville,  and  a  number 
of  large  sawmills,  located  at  Autaugaville,  Marbury,  Vida,  Spur,  and 
Jones.  There  are  also  in  the  county  several  small  potteries,  two  tur- 
pentine stills,  and  four  cigar  factories.  Many  portable  sawmills  are 
at  work  in  different  parts  of  the  county. 

The  first  means  of  transportation  to  market  was  by  "  pole  boat " 
down  the  Alabama  River  to  Mobile.  Later  this  was  succeeded  by 
steamboats,  which  plied  between  Montgomery  and  Mobile.  This  was 
practically  the  only  means  of  reaching  outside  markets  until  the 
advent  of  railroads. 
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Four  railroads  now  reach  the  county.  The  main  line  of  the  Louis- 
ville and  Nashville,  from  Montgomery  to  Birmingham,  crosses  the 
northeastern  corner  of  the  county.  The  Mobile  and  Ohio  Railroad, 
from  Montgomery  to  St.  Louis,  crosses  the  eastern  half  of  the  county, 
entering  near  the  southeastern  comer  and  leaving  the  area  near  the 
center  of  the  northern  boundary.  The  Alabama  Central  connects 
Autaugaville  with  Booth.  The  Southern  Railway  from  Rome,  Ga., 
to  Meridian,  Miss.,  runs  down  the  western  edge  of  the  county  in  the 
valley  of  Big  Mulberry  Creek.  A  branch  of  the  Louisville  and  Nash- 
ville Railroad  to  Prattville  furnishes  additional  transportation  facili- 
ties to  Montgomery,  the  principal  market.  Mobile  has  always  been 
the  chief  seaport  market.  Most  of  the  fruits  and  vegetables  are 
shipped  to  Montgomery  or  Birmingham,  or  to  more  distant  northern 
markets. 

The  southern  half  of  Autauga  County  lies  within  the  artesian  belt, 
and  a  large  number  of  flowing  wells  furnish  an  abundance  of  good 
^water  for  domestic  and  manufacturing  purposes.  The  water  supply 
for  the  remainder  of  the  county  is  usually  obtained  from  springs  and 
dug  wells,  ranging  in  depth  from  30  to  80  or  more  f ept. 

The  public  roads  of  the  county  have  been  considerably  improved 
during  the  last  few  years,  but  much  still  remains  to  be  done  in  this 
direction. 

CLIMATE. 

No  very  complete  record  of  the  weather  conditions  in  Autauga 
County  being  available,  data  has  been  taken  from  the  station  at 
Montgomery  in  the  adjoining  county.  An  examination  of  the  accom- 
panying table  shows  that  the  winters  are  of  short  duration,  with 
little  or  nonzero  weather,  and  a  monthly  mean  temperature  consider- 
ably above  the  freezing  point.  The  lowest  temperatures  are  usually 
accompanied  by  north  winds,  which  sometimes  freeze  the  ground  to 
the  depth  of  an  inch  or  so,  and  occasionally  there  is  a  slight  snowfall, 
but  this  is  soon  melted.  The  summers  are  long  and  sometimes  hot, 
but  the  mean  temperature  for  June,  July,  and  August,  the  three 
hottest  months,  is  about  80°  F.  The  Gulf  winds  modify  somewhat 
the  temperatures  of  the  summer  months,  and  the  nights  are  generally 
cool. 

The  average  mean  annual  precipitation,  based  on  the  records  of 
twenty-five  years,  has  been  about  51  inches,  while  the  mean  monthly 
average  ranges  from  2.7  inches  in  September  to  6.3  inches  in  March. 
The  rainfall  is  sufficient  to  insure  maximum  yields  of  all  crops  suited 
to  the  region  if  ordinary  attention  is  given  to  the  tillage  of  the  soil 
to  conserve  the  moisture. 

The  maximum  precipitation  occurs  during  the  winter  montlis, 
when  serious  damage  often  results  from  washing  and  gullying  unless 
the  fields  are  protected  by  terraces,  sidehill  ditches,  or  the  growing  of 
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winter  cover  crops.  The  minimum  precipitation  usually  occurs  in 
the  late  summer  or  fall  months,  which  makes  it  all  the  more  favorable 
for  the  maturing  and  gathering  of  corn  and  cotton. 

With  regard  to  frost,  the  records  at  Montgomery  give  the  date  of 
the  last  killing  frost  in  the  spring  as  March  11,  and  that  for  the  first 
in  the  fall  as  November  8.  There  is  thus  a  period  of  nearly  eight 
months  during  which  tenderest  vegetation  will  grow,  and  some  crops 
may  be  grown  throughout  the  year. 

The  mild  winter  makes  it  possible  to  graze  stock  and  do  outdoor 
work  practically  all  the  year.  Shelter  should,  however,  be  provided 
for  stock  at  night  during  the  winter  season. 

The  county  in  general  is  healthful  and  is  supplied  with  an  abun- 
dance of  good  water,  a  large  portion  of  which  comes  from  flowing 
wells  ranging  from  50  to  200  feet  in  depth. 

The  following  table,  compiled  from  the  records  at  Montgomery, 
gives  a  general  idea  of  the  climatic  conditions  in  this  part  of  the 
State: 

Normal  monthly  and  annual  temperature  and  precipitation,  etc.,  for  Montgomery. 


Month. 


Temperature. 


Mean. 


Absolute 
maximum. 


Absolute 


Precipitation. 


Total 
amount  for 
the  driest 

year. 


Total 
amount  for 
the  wettest 

year. 


Snow, 
average 
depth. 


January. . . 
February.. 

March 

April 

May 

June 

July 

August 

September 
October. . . 
November. 
December. 

Year 


66 


TO 
83 
87 
92 
98 
106 
107 
108 
99 
96 
86 
TO 


5 
-6 
21 
30 
43 
48 


In, 
6.0 
5.0 
6.3 
4.5 
8.8 
4.3 
4.6 
4.6 
2.7 
2.3 
3.2 
4.5 


In, 


7.2 
2.0 
3.6 

a2 

2.6 
6.0 

.9 
2.1 

.2 
2.0 
1.7 
4.2 


107 


-5 


60.8 


39.7 


In, 


17.8 
3.0 

1L9 
1.1 
2.6 
8.8 
9.6 
7.8 
2.7 
.4 
4.4 
4.7 


69.8 


In. 
a4 
.8 

Trace. 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.6 


1.7 


AGRICULTURE. 

Beginning  with  the  settlement  of  Autauga  County,  about  1818, 
its  agricultural  development  has  been  centered  upon  the  two  staple 
crops,  cotton  and  com.  Prior  to  the  settlement  of  the  county  the 
lands  were  occupied  by  the  Creek  Indians,  who  used  the  region  as 
their  hunting  grounds,  and  also  grew  a  few  small  patches  of  maize. 

The  only  means  of  transportation  available  to  the  early  settlers 
was  the  "  pole  boat "  on  the  Alabama  River,  and  the  pack  mule.   They 
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were  obliged,  therefore,  to  raise  at  home  most  of  what  was  con- 
sumed. The  cotton  which  they  grew  was  woven  into  homespun ;  most 
of  the  wheat  and  a  part  of  the  corn  was  ground  into  flour  and  meal. 
They  also  grew  rye,  oats,  and  hay,  and  produced  what  pork,  beef, 
and  mutton  they  needed.  Some  tobacco  was  also  grown  for  home 
use. 

The  inmiigrants  of  (jerman  descent  who  came  from  South  Caro- 
lina were  largely  responsible  for  the  early  agricultural  development 
of  the  area.  They  settled  in  one  of  the  larger  bends  of  the  Alabama 
River,  which  was  afterwards  named  "  Dutch  Bend."  They  were 
industrious,  and  it  was  not  long  before  they  developed  a  rich  agri- 
cultural ^community  and  attracted  immigrants  from  various  other 
States,  east  and  north,  who  also  settled  in  the  southern  part  of  the 
county.  Many  of  these  early  settlers  accumulated  considerable 
wealth  in  antebellum  days.  After  the  war  conditions  were  changed, 
the  large  plantations  with  their  organized  labor  were  broken  up, 
the  lands  thrown  out  of  cultivation  or  farmed  under  the  tenant 
system,  which  has  persisted  until  this  day.  As  the  negro  tenants 
are  better  qualified  to  grow  cotton  than  the  other  crops,  the  farming 
has  drifted  into  a  one-crop  system. 

Cotton  is  grown  upon  the  same  land  year  after  year,  with  the 
result  the  soils  have  lost  much  of  their  organic  matter,  while  changes 
in  their  physical  condition  have  helped  to  decrease  the  yi^ds.  To 
supply  the  deficiency  commercial  fertilizers  of  various  kinds  are  used. 
Over  $30,000  annually  is  expended  in  this  way  in  Autauga  County. 
In  the  last  few  years  the  "  one-crop  "  system  has  been  displaced  to 
some  extent  by  various  crop  rotations,  whereby  the  fertility  in  the 
soil  is  restored  through  natural  rather  than  artificial  sources.  The 
rotation  usually  practiced  is  made  to  include  as  many  crops  of  cotton 
as  possible  and  still  maintain  an  average  3rield.  The  planting  of 
cowpeas  or  peanuts  between  the  com  rows  has  come  into  practice. 
Some  follow  the  corn  and  pea  crop  with  oats,  or  vet<?h  and  rye, 
which,  besides  preventing  the  land  from  washing,  affords  excellent 
winter  pasturage.  One  of  the  best  rotations  is  that  recommended 
by  the  Auburn,  Ala.,  experiment  station.  It  consists  of  pease  sown 
between  the  rows  of  com,  followed  by  oats  in  the  fall.  Second  year 
follow  oats  with  soy  beans,  cowpeas,  or  peanuts;  third  year,  follow 
cotton  with  crimson  clover  or  vetch  and  rye;  fourth  year,  again 
follow  cotton  with  oats,  clover,  or  rye  and  vetch. 

Some  good  system  of  rotation  is  always  desirable,  but  for  those  who 
feel  that  they  must  grow  cotton  year  after  year  on  the  same  land 
the  following  method  of  green  manuring  is  reconmiended :  Plant 
cotton  in  rows  5  feet  apart  and  at  the  last  cultivation  of  the  crop 
sow  vetch  broadcast.  The  following  spring  plant  cotton  in  the 
middles  of  the  old  rows  made  up  into  beds  as  usual,  leaving  a  narrow 
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strip  upon  which  are  standing  last  year's  stalks  and  enough  vetch  to 
seed  the  ground  for  next  year.  After  the  vetch  has  gone  to  seed  cut 
down  the  old  cotton  stalks,  plow  out  the  ridge  upon  which  they  stood, 
and  sow  cowpeas  in  the  depression.  In  the  fall  the  vetch  is  allowed 
to  come  up  again,  while  the  cowpeas  are  left  to  decay.  Cotton 
follows  cowpeas,  while  vetch  is  allowed  to  seed  on  the  old  cotton  bed. 
Vetch  produces  a  better  stand  usually  upon  soils  which  have  pre- 
viously been  sown  in  cowpeas.  A  stand  is  not  always  obtained  the 
first  year,  in  which  case  the  land  should  be  reseeded  the  following 
year. 

The  present  methods  of  tilling  the  soil,  especially  in  the  case  of 
tenants,  differ  from  those  practiced  in  the  earlier  days.  The  plow- 
ing is  usually  done  with  the  one-horse  breaking  plows,  and  the  soil 
is  seldom  turned  to  a  depth  of  more  than  3  or  4  inches.  The  more 
progressive  farmers  are,  however,  using  modem  machinery  for  plow- 
ing their  fields  deeper  and  practicing  more  shallow  after  cultivation. 
This  insures  better  drainage,  better  aeration,  and  a  deeper  feeding 
zone  for  the  growing  crops. 

According  to  the  census  of  1900  the  number  of  acres  planted  to 
cotton  in  1899  was  50,000,  or  an  area  one-third  greater  than  the  com- 
bined acreage  of  all  other  crops  and  more  than  double  that  of  com. 
From  this  acreage  an  average  yield  of  one-third  bale  per  acre  was  se- 
cured. The  greater  part  of  the  cotton  is  grown  in  the  southern  half 
of  the  county,  where  the  soils  are  better  adapted  to  its  production. 
In  the  northern  part  of  the  county  the  soils  are  more  sandy  or 
gravelly,  and  this  section  has  not  been  extensively  developed.  It  is 
unlikely  that  cotton  will  ever  become  an  important  crop  in  this  sec- 
tion of  the  county. 

In  1889  the  acreage  in  corn  was  between  25,000  and  30,000  acres. 
The  average  yield  per  acre  was  low,  being  only  10  bushels.  Com  is 
by  far  the  most  important  of  the  grain  crops.  Oats  is  next  in  im- 
portance, but  only  3,000  acres  is  returned  by  the  census  as  in  this 
crop.  Cowpeas  and  peanuts  form  important  items  in  the  agriculture 
of  the  county.  In  1889  there  were  produced  25,000  bushels  of  cow- 
peas and  30,000  bushels  of  peanuts.  This  is  of  course  aside  from 
the  acreage  devoted  to  cowpeas  grown  for  hay,  which  probably  ex- 
ceeds the  area  devoted  to  the  production  of  seed. 

The  planting  of  pecan  trees  has  attracted  much  attention  in  the 
last  few  years,  and  several  large  orchards  have  been  planted  in  the 
vicinity  of  the  Alabama  River  and  in  a  few  cases  upon  the  uplands. 
Although  but  few  of  the  orchards  are  in  bearing,  the  growing  of 
pecans  bids  fair  to  become  an  important  industry  in  the  county. 

Trucking  is  being  carried  on  in  the  vicinity  of  PrattviUe,  the  most 
important  products  being  cabbage,  tomatoes,  peas,  beans,  and  potatoes. 
The  greater  part  of  the  truck  grown  is  consumed  in  the  county  or  sold 
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in  Montgomery.  Large  areas  of  soils  exist  in  Autauga  C!ounty  which 
are  suitable  to  the  growing  of  all  kinds  of  truck  crops,  including 
potatoes,  tomatoes,  watermelons,  and  cantaloupes ;  so  that  this  indus- 
try might  be  greatly  extended.  According  to  the  census  of  1900, 
about  1,000  acres  were  devoted  to  sweet  and  Irish  potatoes,  with  an 
average  yield  of  75  bushels  per  acre.  The  same  authority  gives  the 
total  value  of  miscellaneous  vegetables  produced  in  the  county  as 
$42,945.  Sugar  cane  and  sorghimi  are  grown  to  considerable  extent 
and  molasses  and  sirup  of  excellent  quality  are  produced,  but  very 
little  is  marketed  outside  of  the  county.  The  census  gives  the  pro- 
duction as  30,000  gallons  of  sirup  annually  and  the  yield  per  acre 
as  146  gallons.  Stock  raising  has  received  but  little  attention  in  this 
area  in  the  past,  but  with  the  introduction  of  more  intensified  methods 
of  farming  this  industry  is  gradually  being  extended. 

Fruit  growing  is  another  industry  that  might  be  developed  in  some 
sections,  especially  on  the  sandy  and  gravelly  soils  of  the  northern 
part'of  the  county.  Until  recently  this  section  has  been  forested  with 
a  heavy  growth  of  longleaf  pine,  but  this  is  rapidly  being  removed 
by  numerous  sawmills.  Peaches  of  excellent  quality  are  grown  at 
present  in  the  county,  but  no  large  shipments  are  made.  Grapes, 
plums,  and  apples  do  well  upon  the  Guin  gravelly  sandy  loam,  but 
have  never  been  grown  upon  a  large  scale. 

In  the  county  as  a  whole  the  question  of  the  adaptation  of  certain 
soils  for  certain  crops  has  received  little  thought.  Cotton  and  corn 
are  planted  on  nearly  all  the  soils,  with  varying  results.  Some  pro- 
gressive farmers,  truckers,  and  dairymen,  however,  are  giving  the 
question  some  attention,  as  well  as  trying  to  improve  the  yield  and 
quality  of  their  crops  by  seed  selection. 

The  farm  labor  is  drawn  almost  entirely  from  the  negro  race. 
As  a  general  rule,  the  men  prefer  to  work  as  tenants,  and  this,  taken 
in  connection  with  the  demand  for  labor  by  the  sawmills  and  various 
other  enterprises,  causes  a  shortage  in  the  supply  of  day  laborers. 
Most  of  the  large  plantations  are  parceled  out  to  colored  tenants  in 
"  one-mule  "  farms.  By  this  system  the  tenant  is  allowed  as  much 
land  as  he  can  work  with  one  mule,  and  this  is  usually  about  40 
acres.  He  pays  a  rental  of  $2  to  $4  an  acre  or  works  the  crop  on 
shares.  In  the  former  case  the  tenant  usually  furnishes  his  own  mule, 
implements,  and  fertilizer,  while  in  the  latter  the  landlord  furnishes 
practically  everything,  including  half  the  fertilizer  and  seed.  In 
both  cases  the  tenants  are  supplied  with  cabins  and  with  necessary 
supplies,  giving  a  lien  on  the  prospective  crop  as  security.  In  recent 
years  some  of  the  tenants  have  prospered  to  such  an  extent  as  to 
enable  them  to  purchase  small  farms. 

Occasionally  farm  hands  are  hired  by  the  month,  the  usual  wage 
ranging  from  $8  to  $12  a  month,  including  board.  ^  , 
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The  total  area  of  Autauga  County  is  595  square  miles,  of  which 
amount  only  a  little  more  than  half  is  classed  as  in  farms,  and  only 
about  one-third  of  the  farm  lands  are  improved.  The  holdings  range 
in  size  from  a  few  acres  to  a  thousand  or  more.  Only  about  one- 
fourth  of  the  farms  are  operated  by  the  owners.  The  value  of  the 
farm  lands  and  improvements,  according  to  the  census  of  1900,  in- 
cluding implements  and  machinery,  was  $1,571,362.  The  value  of 
live  stock  and  products  not  fed  to  live  stock,  $1,317,964.  This  valua- 
tion and  output  has  been  considerably  increased  in  the  last  few  years. 

Deeper  plowing  and  subsoiling  are  recommended,  especially  upon 
"worn-out"  soils,  and  this  should  be  done  in  conjunction  with  a 
complete  system  of  crop  rotation,  which  should  include  as  many  crops 
of  legumes  as  possible.  The  raising  of  more  stock  will  naturally 
follow  the  planting  of  forage  and  winter  cover  crops  and  more  in- 
tensive methods  of  farm  management. 

Liberal  applications  of  lime,  in  conjunction  with  both  stable  ma- 
nure and  green  manuring  crops,  is  strongly  recommended  for  the 
farmers  of  Autauga  County. 

SOILS. 

Autauga  County  lies  within  the  Coastal  Plain  region  and  the  dif- 
ferent soil  types  encountered  in  the  survey  jare  similar  to  those  found 
in  various  other  surveys  in  the  Gulf  States.  The  surface  features  of 
the  couiity  consist  of  three  natural  divisions — ^namely,  the  bottoms 
along  the  Alabama  River  and  its  larger  tributaries,  the  terraces  along 
these  same  streams,  and  the  uplands.  These  divisions  are  distinct 
from  each  other,  both  as  to  origin  and  the  soils  found  therein. 

The  bottom  lands  represent  the  most  recent  formation  in  the  area. 
They  are  subject  to  frequent  overflow  and  are  so  wet  and  swampy 
that,  with  the  exception  of  the  Huntington  loam  in  the  bottoms  of  the 
Alabama  River,  they  were  classified  as  Meadow  and  Swamp. 
*  The  next  division  consists  of  the  first  and  second  terraces  along  the 
larger  streams.  The  terraces  were  formed  in  Pleistocene  time  and 
represent  depositions  which  took  place  either  when  those  streams 
were  estuaries  or  when  the  whole  region  was  under  the  Gulf.  The 
surface  features  of  the  terraces  are  such  that  the  drainage  has  never 
been  excessive.  The  terraces  are  also  high  enough  above  the  streams 
to  be  free  from  overflow,  and  for  these  reasons  the  material  from 
which  the  soils  are  derived  have  undergone  very  little  change  since  its 
original  deposition.  The  main  soils  found  in  this  division  are  the 
Kalmia  fine  sandy  loam,  Kalmia  sandy  loam,  Kalmia  sand,  Myatt 
sandy  loam,  Cahaba  fine  sandy  loam,  and  Cahaba  silt  loam. 

The  third  division  rises  rather  abruptly  from  tiie  terrace  areas 
and  extends  to  the  northern  boundary  of  the  county,  being  made  up 
principally  of  level  to  rolling  uplands  with  good  drainage.    The  soils 
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of  this  divisi(m  are  derived  mainly  from  the  gravel,  sands,  and  clays 
of  the  Lafayette  mantle.  In  the  drainage  areas  of  the  creeks  and 
branches,  however,  these  overlying  materials  have  in  places  been 
washed  oflf,  exposing  sands  and  clays  of  Cretaceous  age  which  underlie 
the  whole  area.  In  such  places  these  earlier  formations  enter  into  the 
formation  of  the  soil.  The  soil  types  found  in  the  uplands  are  the 
Orangeburg  fine  sandy  loam,  Orangeburg  sandy  loam,  Orangeburg 
sand,  Orangeburg  clay,  Greenville  fine  sandy  loam,  Greenville  sandy 
loam,  Norfolk  loamy  sand,  Norfolk  sandy  loam,  Norfolk  fine  sandy 
loam,  and  Guin  gravelly  sandy  loam. 

Adjacent  to  the  Alabama  River,  where  erosion  has  been  greater,  a 
narrow  strip  of  the  "  rotten  limestone,"  one  of  the  subdivisions  of 
the  Cretaceous,  has  been  exposed  and  gives  rise  to  the  Houston  clay 
and  Houston  chalk  types.  , 

The  following  table  gives  the  names'  and  areas  of  the  several  soil 
types  shown  on  the  accompanying  map  : 

AreoM  of  different  soils. 


Soils. 

Acres. 

Percent 

SoUs. 

Acres. 

Percent 

Norfolk  loamy  sand 

76,  W2 
62,784 
51,328 
39,232 
81,616 
23,488 
12,082 
11,904 
10,816 
0,600 
0,152 
8,704 

2a2 
1&5 
13.5 
10.3 
&3 
6.2 
&2 

ai 

2.8 
2.5 
2.4 
2L8 

Greenville  fine  sandy  loam.... 

Kahnla  fine  sandy  loam 

Myatt  sandy  loam 

8,384 
4,992 
4,416 
3,840 
3.712 
2,240 
1,728 
1^064 
1,472 
704 

2.2 

Qulii  gTATelly  sandy  loam 

Orangphnrg  fine  mndy  Kwq  .  - 

1.3 

L2 

Oiangebm^  sandy  loam 

Swamp 

LO 

Orango^nrjf  sand 

OranfeburiF  day . 

1.0 

Meadow 

Norfolk  fine  sandy  loam 

Houston  cbalk 

.6 

GreenvIUe  sandy  loam 

.4 

iTfthniik  sand 

Houston  clay  .        ... 

.4 

Norfolk  sandy  loam 

Huptington  loam 

.4 

Cahaba  fine  sandy  loam 

Oktibbeha  clay  loam 

.2 

CfthAba  silt  loam 

Total 

Kafania  sandy  loam , . 

380,800 

OBANGEBUBO  FINE   SANDY  LOAM. 


The  soil  of  the  Orangeburg  fine  sandy  loam  consists  of  a  gray  or 
brownish  .fine  sandy  loam  varying  in  depth  from  6  to  15  inches,  but 
with  an  average  depth  of  8  or  9  inches.  The  subsoil  is  a  red  to  red- 
dish-yellow sandy  day,  which  usually  reaches  its  maximum  clay  con- 
tent at  about  24  to  30  inches,  below  which  the  texture  becomes  coarser 
and  the  structure  more  open  and  porous. 

A  large  well-developed  area  of^this  type  occurs  in  the  region  west 
of  Swift  Creek,  while  lesser  areas  are  found  south  and  southeast  of 
Mulberry  and  also  northeast  of  Prattville.  Its  surface  features  vary 
from  gently  undulating  areas  upon  the  broad  plateaus  to  deeply  cut 
and  broken  areas  upon  the  narrow  divides.  The  topography,  to- 
gether with  the  rather  open  character  of  the  subsoil,  insures  good 
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natuwil  drainage;  in  fact,  the  drainage  is  inclined  to  be  excessive  in 
places. 

Where  this  type  occurs  as  rather  flat  or  gently  iindulating  areas 
upon  the  plateaus,  the  soil  is  usually  of  a  reddish-brown  color  and 
shallow.  Where  it  was  found  practicable  to  do  so  these  areas  were 
mapped  with  the  Greenville  fine  sandy  loam.  Such  areas  are  known 
locally  as  "  mulatto  lands."  The  removal  of  the  surface  soil  upon  the 
steeper  hillsides  gives  rise  to  the  Orangeburg  clay,  but  frequently 
these  occur  as  areas  too  small  to  be  represented  upon  the  map. 

The  sandy  nature  of  this  type  admits  generally  of  easy  cultivation, 
but  whefe  the  texture  is  very  fine  the  soil  shows  some  tendency  to 
run  together  or  to  become  compact  during  wet  seasons.  To  prevent 
this  the  fields  should  be  plowed  in  the  fall  and  sowed  to  oats  or  rye 
and  vetch. 

The  Orangeburg  fine  sandy  loam  is  derived  through  the  process  of 
weathering  from  the  sandy  clay  materials  of  the  Lafayette  formation. 
In  its  natural  state  it  supported  a  forest  growth  of  hickory,  pine,  per- 
simmon, dogwood,  and  various  kinds  of  oak,  including  red,  black,  and 
post  oak. 

The  main  crops  grown  are  cotton  and  com,  the  former  being  some- 
what better  adapted  to  the  type  than  the  latter.  Cowpeas,  velvet 
beans,  oats,  and  crimson  clover  also  do  well.  Sugar  cane  gives  large 
yields,  but  the  color  and  quality  of  the  sirup  do  not  equal  that  pro- 
duced upon  the  Norfolk  soils.  The  soil  is  well  adapted  to  peaches, 
and  if  properly  handled  they  can  be  grown  with  profit.  Most  of  the 
trees,  however,  are  never  sprayed  or  pruned,  and  are  frequently  short 
lived,  and  the  fruit  is  diseased  and  drops  oflf  before  it  is  matured. 
Where  the  location  of  orchards  is  properly  selected  and  the  trees 
cared  for  according  to  the  best  methods,  the  fruit  is  of  excellent  color 
and  size  and  highly  flavored.  The  Elberta  variety  is  a  favorite. 
There  are  as  yet  no  large  orchards  in  the  county.  Figs,  plums,  and 
strawberries  do  well  upon  this  soil,  and  filler  tobacco  has  been  grown 
with  considerable  success  in  Perry,  Dallas,  and  other  counties. 

A  large  proportion  of  this  land  is  worked  by  colored  tenants  and 
is  planted  year  after  year  to  cotton  and  com.  The  first  year  or  two 
after  the  land  is  cleared  the  humus  is  sufficient  to  insure  fair  yields, 
but  with  the  usual  methods  of  cultivation  of  the  soil  the  organic  mat- 
ter is  soon  depleted  and  the  use  of  conmiercial  fertilizers  is  resorted 
to.  No  attempt  is  made  permanently  to  buUd  up  the  land  because 
the  tenant  rarely  occupies  the  same  farm  two  years  in  succession. 
Where  the  farms  upon  this  type  are  managed  by  the  owners  and  at- 
tention is  given  to  crop  rotation  and  deep  plowing,  yields  of  one- 
half  to  1  bale  of  cotton  and  15  to  30  biishels  of  com  per  acre  have 
been  obtained. 
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Experiments  which  have  been  conducted  upon  this  soil  show  that 
stable  manure  is  superior  to  mineral  fertilizer,  and  this  is  even 
surpassed  by  green  manure  (cowpeas)  with  lime.  Stable  manure  is 
not  always  available  under  the  present  system  of  farming,  so  that 
the  growing  of  legumes  is  probably  the  most  practicable  method  of 
building  up  the  land.  The  growing  of  a  winter  cover  crop  to  prevent 
washing  and  to  supply  forage  should  be  included  in  the  manage- 
ment of  this  type  as  well  as  of  the  Orangeburg  sandy  loam.  The 
native  grasses  do  well  and  furnish  good  grazing.  With  the  growing 
of  more  forage  crops,  stock  raising  could  be  carried  on  more  ex- 
tensively.   Large  bodies  of  this  type  are  held  at  $5  to  $25  an  acre. 

The  following  table  gives  the  mechanical  analyses  of  the  soil  and 
subsoil  of  this  type : 

Mechanical  analyses  of  Orangeburg  fine  sandy  loam. 


Number. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

sut. 

CUy. 

18316 

Soil 

Percent. 

0.5 

.1 

PereenL 
L5 
1.2 

Percent. 
2.4 
1.5 

Percent. 
29.5 
25.3 

Percent. 
21.2 
13.0 

Percent, 
30.2 
28.4 

Percent. 
7.9 

18316 

SubsoQ 

aa2 

OBANQESUBG   SANDY  LOAM. 


The  Orangeburg  sandy  loam,  locally  known  as  "gray  sandy  land," 
is  a  grayish  to  brownish  medium-textured  sandy  loam,  ranging  in 
depth  from  6  to  15  'inches,  with  an  average  depth  of  about  10  inches. 
The  subsoil  is  a  dark-red  to  brick-red  sandy  clay  to  a  depth  of  about 
36  inches,  below  which  the  clay  content  diminishes  and  the  material 
grades  into  the  underlying  looser  Orange  sands. 

The  greater  part  of  this  type  occurs  between  Prattville  and  Inde- 
pendence. Other  areas  occur  north  of  Prattville  and  in  the  north- 
western part  of  the  county. 

In  topography  the  Orangeburg  sandy  loam  is  characterized  by 
frequent  occurrences  of  deep  valleys  and  tributary  gullies,  which 
have  dissected  the  original  peneplain  into  long  narrow  ridges  and 
steep  rounded  knolls.  Small  areas  of  this  table-land  occur  upon  the 
wider  ridges. 

The  drainage  is  always  excellent  and  sometimes  excessive,  so  as 
to  cause  serious  erosion  unless  the  slopes  are  protected  by  forest 
growth  or  where  cultivated  by  terraces  or  cover  crops.  The  many 
gray  and  red  spots  upon  the  hills  are  due  to  the  exposure  of  the  sub- 
soil caused  by  erosion.  The  soil  is  derived  directly  from  the  break- 
ing down  of  the  Lafayette  mantle,  which  forms  the  main  covering 
over  the  northern  half  of  the  county. 
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Forests,  chiefly  of  longleaf  and  shortleaf  pine,  originally  covered 
this  sou,  but  these  are  being  rapidly  exhausted  by  the  lumber  com- 
panies. In  recent  years  considerable  areas  of  stump  land  have  been 
cleared  and  put  under  cultivation.  For  the  first  few  years  the  yield 
per  acre  of  cotton  without  fertilizer  varies  from  one-half  to  three- 
fourths  bale,  while  that  for  com  ranges  from  15  to  20  bushels,  but 
with  cofatinuous  cropping  the  humus  is  soon  exhausted,  and  the 
productiveness  of  the  land  declines  rapidly.  In  some  cases  the  yields 
are  maintained  by  the  regular  use  of  commercial  fertilizers;  in  others 
a  reasonable  return  may  be  expected  from  this  land  each  year.  As 
soon  as  the  yields  become  too  small  to  give  a  fair  profit  the  fields  are 
abandoned  and  allowed  to  grow  up  in  field  pine.  The  use  of  fertil- 
izers is  increased  from  year  to  year  as  the  supply  of  virgin  soil 
becomes  less.  It  is  less  affected  by  the  extreme  weather  conditions 
of  drought  or  excessive  rains  than  some  of  the  other  upland  types, 
and  being  more  open  and  porous  than  the  finer  textured  Orangeburg 
fine  sandy  loam  it  is  less  liable  to  compact  or  run  together  and  is 
easier  to  cultivate.  The  two  soils,  however,  have  about  the  same 
agricultural  value.  It  responds  readily  to  the  use  of  fertilizers  and 
is  a  warmer  soil  generally  than  the  Norfolk  type  of  the  same  texture. 

The  Orangeburg  sandy  loam  is  especially  well  adapted  to  cotton, 
and  also  produces  fair  yields  of  corn  and  oats.  Its  adaptability  to 
the  growing  of  peaches  has  been  recognized  in  other  areas  where  soil 
surveys  have  been  made.  A  good  grade  of  filler  tobacco  is  also  pro- 
duced in  other  localities.  Large  yields  of  sugar  cane  can  be  grown, 
but  the  quality  and  color  of  the  sirup  indicate  that  the  soil  is  not 
generally  as  well  suited  to  this  crop  as  the  deeper  sandy  soils  border- 
ing the  bottom  lands.  Where  this  soil  occurs  upon  the  steeper  hill- 
sides and  about  the  heads  of  gullies  it  should  be  allowed  to  remain 
in  forest,  because  of  the  tendencies  to  excessive  erosion. 

Wherever  this  type  has  been  cropped  continuously  to  cotton  and 
corn  without  rotation  or  the  application  of  fertilizers,  the  jdeld  of 
cotton  has  fallen  as  low  as  one-eighth  bale  per  acre  and  of  com  to 
10  or  15  bushels  per  acre.  On  the  other  hand,  the  yields  of  these 
crops  have  been  proportionally  increased  by  the  application  of  com- 
mercial fertilizers  in  varying  quantities,  the  usual  application  being 
from  200  to  600  pounds  per  acre  in  the  proportion  of  100  pounds  of 
acid  I '.losphate  to  200  pounds  of  cotton-seed  meal. 

TIiC  necessity  of  deeper  plowing  and  more  thorough  cultivation 
is  becoming  generally  recognized  by  the  farmers  who  study  the  needs 
of  their  soils.  The  practice  of  growing  legumes  as  a  source  of  avail- 
able nitrogen,  and  the  use  of  cover  crops  or  catch  crops  to  prevent 
washing  and  as  a  means  of  supplying  humus  to  the  soil,  is  especially 
reconmiended  to  those  who  cultivate  the  Orangeburg  sandy  loam« 
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This  soil  is  generally  valued  at  from  $5  to  $20  an  acre,  depending 
upon  its  location  and  access  to  market. 

The  results  of  mechanical  analyses  of  the  soil  and  subsoil  are  given 
in  the  following  table : 

Mechanical  analyses  of  Orangeburg  sandy  loam. 


Number. 

Dwoription. 

Fine 
gravel. 

COMM. 

sand. 

Medlom 
sand. 

Fine 
•and. 

Very  fine 
sand. 

snt. 

day. 

iflom 

Soil 

PtreetiL 

as 

.2 

PerceiU, 
12.4 
9.7 

PtreenL 
17.1 
19.2 

Ptreem. 
36.6 
24.9 

PtreenL 
7.9 
6.4 

PtreenL 
19.0 
17.1 

PtreenL 
7.1 

13969 

SubeoU 

32.8 

OBANGEBUBG  SAND. 


The  soil  of  the  Orangeburg  sand  varies  in  depth  from  4  to  8  inches 
and  consists  of  a  brown  to  gray  loose,  incoherent  sandy  loam  of 
medium  texture.  Below  this  the  material  is  a  loamy  sand  of  a 
reddish  color,  which  at  depths  varying  from  18  to  86  inches  grades 
into  a  dark-red  sandy  clay. 

The  Orangeburg  sand  occurs  largely  in  the  central  and  northern 
parts  of  the  county.  The  largest  connected  area  of  it  occurs  as  an 
irregular  shaped  body  about  4  miles  northwest  of  Prattville.  The 
next  largest  area  occurs  from  3  to  4  miles  southwest  of  Billingsley, 
in  the  northwestern  part  of  the  county,  where  it  is  developed  as  a 
succession  of  irregular  bodies  linked  together  into  one  continuous 
area.  In  that  section  of  the  county  it  is  similar  in  texture  and 
structure  to  the  Norfolk  loamy  sand.  The  red  color  and  shallow 
depth  of  subsoil  are  the  essential  features  upon  which  the  separation 
was  based.  Smaller  areas  occur  throughout  the  other  upland  sec- 
tions of  the  county.  A  few  small  areas  were  mapped  on  the  river 
plains,  where  it  occurs  as  outcrops  of  the  original  formaiton. 

This  type  occurs  largely  upon  the  uplands,  and  its  usual  surface 
features  are  hilly  and  broken.  Where  it  is  associated  with  the 
Orangeburg  fine  sandy  loam  or  the  Orangeburg  sandy  loam  it  gen- 
erally occurs  upon  the  sides  or  at  the  base  of  slopes  extending  into 
the  narrow  valleys.    Its  drainage  in  general  is  excellent. 

The  Orangeburg  sand  is  derived  from  sands  and  clays  of  somewhat 
doubtful  age.  The  materials  of  the  Lafayette  and  of  the  noncal- 
careous  Cretaceous  formations,  exposed  in  places  in  this  region  by 
the  removal  of  the  Lafayette,  are  somewhat  similar. 

Millions  of  feet  of  high-grade  pine  lumber  have  been  cut  in  the 
last  few  years  from  areas  of  this  soil.  The  present  growth  is  largely 
scrub-oak  or  black-jack,  with  a  scattered  growth  of  pine.  Not  more 
than  a  third  of  the  area  of  this  soil  has  thus  far  been  cleared  and  put 
under  cultivation. 
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For  the  first  two  years  after  clearing  it  yields  from  10  to  20  bushels 
of  com  and  from  one-fourth  to  one-half  bale  of  cotton  per  acre. 
Continued  cultivation  to  these  crops,  without  recourse  to  rotation  of 
crops  to  maintain  the  land,  soon  results  in  diminished  yields  and  the 
planters  find  it  necessary  to  use  conunercial  fertilizers.  The  type  is 
especially  adapted  to  cowpeas,  and  the  growing  and  plowing  under  of 
this  crop  is  probably  the  most  practicable  method  of  increasing  its 
productiveness.  Experiments  have  shown  that  stable  manure  is  the 
most  efficient  fertilizer  that  can  be  used. 

When  it  is  desired  to  produce  vegetables  for  early  market  this 
type  of  soil  is  better  suited  for  the  purpose  than  either  the  Orange- 
burg fine  sandy  loam  or  sandy  loam.  It  is  also  well  adapted  to  sweet 
potatoes,  watermelons,  cantaloupes,  and  peaches.  In  some  sections 
of  the  South  wrapper-leaf  tobacco  is  grown  upon  this  soiL  At 
present  the  Orangeburg  sand  is  being  largely  used  as  a  range  for 
live  stock.  The  native  grasses  and  tender  shoots  of  shrubs  furnish 
fairly  good  pasturage. 

Land  of  this  type  of  soil  is  rarely  sold  separately.  Included  with 
other  types  it  brings  from  $7  to  $15  an  acre,  exclusive  of  the  timber 
rights,  which  are  usually  sold  separately. 

The  average  results  of  mechanical  analyses*  of  the  soil  and  subsoil 
of  this  type  are  given  in  the  following  table : 

Mechanical  analyses  of  Orangeburg  sand. 


Nixml)er. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

Silt 

aay. 

18984,18986 

18986,18087 

Soil 

Percent, 

0.6 

.3 

PereenL 
10.7 

PereenL 
21.4 
20.3 

PereenL 
33.4 
81.1 

PereenL 
6.6 
6.4 

PereenL 

ia9 

11.6 

PereenL 
7.1 

Subsoil 

30.6 

OBANOEBUBG  CLAY. 


The  Orangeburg  clay  consists  of  about  4  inches  of  dark-red  to 
reddish-brown  sandy  loam  to  loam,  resting  upon  a  red  sandy  clay  sub- 
soil which  extends  to  36  inches  or  more. 

The  largest  area  of  this  type  occurs  above  Bonita  and  extends  in 
a  northwesterly  direction.  Another  large  area  occurs  one-half  mile 
east  of  Figtree  Church,  and  one  about  1  mile  northwest  of  Harmony 
Church.  Other  smaller  areas  are  found  scattered  about  the  county, 
usually  associated  with  the  Orangeburg  fine  sandy  loam  and  sandy 
loam.  The  Orangeburg  clay  is  found  in  the  higher  parts  of  the  up- 
lands. Its  topography  is  in  some  cases  very  hilly,  but  it  also  occurs 
as  high  level  areas.  Its  elevated  position  and  broken  topography 
insure  excellent  drainage.  If  care  is  not  taken  to  protect  the  fields  by 
means  of  winter  cover  crops  and  by  terraces,  serious  erosion  is  apt  to 
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take  place.  The  Orangeburg  clay  is  derived  from  the  Lafayette 
formation. 

The  native  vegetation  consisted  of  pine,  oak,  and  dogwood,  but 
most  of  this  has  been  removed  and  the  land  has  been  put  under  cul- 
tivation. The  type  is  regarded  as  the  strongest  of  the  Orangeburg 
soils,  and  is  well  suited  to  general  farming  purposes,  including  stock 
raising.  Cbtton  yields  from  one-fourth  to  two-thirds  bale  and  ccMPn 
from  10  to  15  bushels  per  acre.    Oats  also  do  well. 

In  the  case  of  such  heavy  soils  as  the  Orangeburg  clay  deep  plow- 
ing is  particularly  advantageous.  The  soil  materials  where  un- 
broken are  penetrated  with  difficulty  by  plant  roots  and  the  shallower 
the  seed  bed  the  more  circumscribed  is  the  feeding  zone.  Deeper 
plowing  enables  a  wider  spreading  of  the  root  system  and  a  more 
perfect  development  of  the  plants  in  general,  with  a  consequent  in- 
crease in  the  yields.  It  also  affords  a  larger  reservoir  for  moisture, 
enabling  the  crops  to  pass  with  safety  through  much  longer  periods  of 
drought. 

The  soil  is  usually  deficient  in  humus.  Stable  manure  is  probably 
the  best  fertilizing  substance  that  can  be  used ;  but  its  use  is  restricted 
in  this  region,  as  comparatively  little  live  stock  is  kept  and  little 
attention  given  to  conserving  the  available  supply.  The  turning 
under  of  cowpeas  is  a  practicable  and  economical  method  of  building 
up  this  soil.  In  the  winter  a  catch  crop  of  oats,  crimson  clover,  rye, 
or  vetch  should  be  grown  as  winter  cover  crops.  They  not  only 
prevent  the  soil  from  washing,  but  afford  winter*  pasturage  and 
later  may  be  cut  for  hay  or  turned  under.  In  the  absence  of  live 
stock  there  is  no  better  way  to  supply  humus  to  the  soil  than  to  use 
these  crops  for  green  manuring.  The  type  is  valued  at  from  $8  to 
$15  an  acre. 

The  following  table  gives  the  results  of  mechanical  analyses  of 
soil  and  subsoil : 

Mechanical  analyses  of  Orangeburg  clay. 


Number. 

D«Bcrlptlon. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Percent. 
30.0 
26.7 

Very  fine 
sand. 

Silt 

Clay. 

vun 

Soil 

Percent. 

as 

.1 

Percent. 
3.0 
1.8 

PercenL 
0.0 

8.7 

Percent. 
5.0 
4.5 

Percent. 
l&O 

ia5 

PercenL 
24.4 

inn 

SubsoU 

47.7 

KALMIA  FINE  BANDY  LOAlf. 


The  soil  of  the  Kalmia  fine  sandy  loam  to  a  depth  of  8  to  30  inches, 
with  an  average  depth  of  15  or  18  inches,  is  a  dark-gray  to  brown  fine 
sandy  loam.  At  the  lower  depths  the  color  becomes  yellowish,  being 
similar  to  the  upper  portion  of  the  subsoil.    The  subsoil  is  a  yellowish 
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sandy  clay,  which  becomes  heavier  in  texture  with  depth.  It  is  some- 
tunes  slightly  mottled  below  30  or  36  inches. 

The  Kalmia  fine  sandy  loam  is  sedimentary,  being  derived  from 
materials  of  Pleistocene  age.  It  is  confined  to  the  first  and  second 
terraces  along  the  Alabama  River  and  its  tributaries,  including  Au- 
tauga, Swift,  Buck,  and  Little  and  Big  Mulberry  creeks.  The  Ijirgest 
areas  occur  IJ  miles  northeast  of  Autaugaville  and  in  the  vicinity  of 
Vinehill,  Jones,  and  Fremont.  Other  areas  occur  in  the  several 
bends  of  the  Alabama  River  and  along  other  streams. 

The  topography  is  gently  undulating  to  sloping  and  the  drainage  is 
usually  adequate  for  the  average  ramfall,  but  during  stages  of  high 
water  this  type  is  occasionally  partially  inundated  or  is  too  wet  for 
cultivation.  The  soil  shows  a  tendency  to  "  pack,"  but  is  generally 
easy  to  cultivate  and  does  not  suffer  readily  from  drought  if  prop- 
erly mulched.  Artificial  drainage  is  usually  necessary  to  insure  the 
best  returns. 

The  native  vegetation  consists  of  water  oak,  pine,  sweet  gum,  hick- 
ory, dogwood,  and  various  kinds  of  shrubbery. 

This  type  is  best  suited  to  com,  yielding  from  10  to  20  bushels  per 
acre,  but  where  the  subsoil  is  shallow  and  the  soil  has  been  well 
drained  cotton  yields  from  one-fourth  to  one-half  bale  per  acre.  Cot- 
ton grown  upon  this  land  is  not  subject  to  stain,  as  that  grown  upon 
the  upland  soils.  If  well  drained  this  type  should  be  fairly  well 
suited  to  trucking,  including  peas,  beans,  cuciunbers,  raspberries, 
blackberries,  and  strawberries.  It  is  especially  suited  for  Johnson 
and  Bermuda  grasses  and  pasture.  A  fine  grade  of  light  sirup  is  also 
produced  on  this  soil. 

For  general  farming  purposes  this  type  is  usually  held  at  from  $10 
to  $20  an  acre,  although  at  present  very  little  is  offered  for  sale. 

The  following  table  gives  the  results  of  mechanical  analyses  of 
samples  of  the  soil  and  subsoil  of  the  Kalmia  fine  sandy  loam : 

Mechanical  analyses  of  Kalmia  fine  sandy  loam. 


Number. 

Deecrlption. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

Silt. 

Clay. 

10349 

Soil 

SubBoU 

PtreenL 

0.1 

.1 

Percent. 
2.5 
1.8 

Percent. 
8.6 
2.5 

Percent 
26.5 
15.5 

Percent. 
20.6 
14.4 

Percent 
44.1 
46.3 

Percent 
8.4 

18850 

19.4 

NORFOLK   FINE   SANDY  LOAM. 


The  soil  of  the  Norfolk  fine  sandy  loam  consists  of  a  grayish  light- 
brown  fine  sandy  loam  of  uniform  texture,  ranging  in  depth  from  6 
to  20  inches.     In  the  lower  depths  of  the  soil  proper  the  cojor  b^ 
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comes  yellowish  gray  and  the  texture  is  slightly  heavier.  The  sub- 
soil is  a  bright  yellow  sandy  clay  or  heavy  fine  sandy  loam  extending 
to  a  depth  of  36  inches  or  more.  The  lower  part  of  the  material  is 
frequently  mottled  by  iron  stains.  Iron  concretions  are  occasionally 
found  strewn  upon  the  surface  and  disseminated  throughout  the  soil. 

This  soil  type  usually  has  a  loose  friable  structure,  and  when  first 
cleared  and  put  under  cultivation  is  quite  loamy,  owing  to  the  organic 
matter  incorporated  with  it.  It  loses  this  characteristic  to  some  ex- 
tent after  a  few  years  of  cultivation  and  shows  a  slight  tendency  to 
compact  upon  the  surface  after  a  hard  rain,  but  does  not  bake  or 
crack  like  some  of  the  heavier  soils.  On  account  of  its  loose,  inco- 
herent structure  and  sandy  texture  it  warms  up  early  in  the  spring 
and  is  easy  to  till. 

The  surface  of  the  Norfolk  fine  sandy  loam  is  level  to  gently  roll- 
ing, with  enough  irregularity  to  insure  fairly  good  natural  drainage. 
There  are  very  few  areas  that  can  not  be  easily  drained.  The  effects 
of  fertilization  are  more  lasting  than  with  soils  having  looser  and 
more  incoherent  subsoils. 

Norfolk  fine  sandy  loam  is  found  upon  the  upland.  It  is  confined 
almost  entirely  to  the  southern  half  of  the  county.  It  is  derived 
principally  from  the  weathering  of  the  sand  and  clays  of  Lafayette 
age,  to  which  the  Pleistocene  has  probably  made  some  contribution. 

The  native  forest  growth  consisted  of  liveoak,  water  oak,  and  pine. 
Some  marketable  timber  is  still  standing,  but  the  greater  proportion 
of  these  lands  have  been  cleared  and  under  cultivation  for  a  good 
many  years.  When  abandoned  the  fields  soon  become  covered  with 
a  rank  growth  of  broomsedge. 

Cotton  and  com  are  grown  almost  to  the  exclusion  of  other  crops. 
The  ridge  method  of  cultivation  is  the  common  practice  as  with 
most  of  the  other  soil  types  in  the  area.  No  definite  system  of  crop 
rotation  is  practiced,  and  commercial  fertilizers  are  depended  upon 
to  maintain  the  yields.  A  few  of  the  better  class  of  tenants  and 
owners  plant  cowpeas  or  peanuts  between  the  com  rows,  and  a  few 
of  them  have  extended  this  practice  to  the  cotton  fields  as  well.  This 
aids  materially  in  building  up  the  soil. 

In  general  the  average  yield  of  com  on  this  soil  ranges  from  8 
to  10  bushels  per  acre  where  no  fertilizer  is  used.  These  .yields  are 
increased  from  10  to  20  bushels  by  applying  commercial  fertilizers. 
With  fertilization  cotton  yields  from  one-third  to  one-half  bale  per 
acre. 

Better  results  than  at  present  could  be  obtained  by  plowing  this 
soil  in  the  fall  with  a  two-horse  breaking  plow,  leaving  it  imtil  spring 
for  harrowing  and  reworking.  A  still  better  plan  would  be  to  plow 
the  land  deeply,  harrow  it  thoroughly,  and  sow  a  cover  crop,  oats 
?md  rye,  or  vetch  iu  tb?  fall.    In  this  way  the  tendency  to  wash  and 
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leach  will  be  retarded,  a  winter  pasturage  for  stock  afforded,  and  a 
crop  of  hay  secured.  The  action  of  the  roots  of  these  crops  will  put 
the  soil  in  a  better  physical  condition,  while  the  organic  matter  in 
the  roots  and  stubble  will  add  to  the  supply  of  humus. 

This  is  one  of  the  best  strawberry  soils  in  the  area,  although  n<me 
of  it  is  being  used  for  this  crop  at  the  present  time.  It  is  also  well 
adapted  to  peas,  beans,  radishes,  beets,  carrots,  sugar  com,  Irish 
potatoes,  cabbage,  sweet  potatoes,  and  sugar  cane.  A  very  large  part 
of  the  type  is  too  far  from  market,  however,  to  be  used  for  trui^mg, 
with  the  present  facilities. 

In  other  parts  of  the  South  an  excellent  grade  of  wrapper  tobacco 
is  being  produced  upon  this  soil,  and  it  is  believed  that  where  the 
soil  is  15  or  20  inches  deep  there  are  possibilities  in  this  direction  in 
the  present  area.    The  land  is  valued  at  $10  to  $14  an  acre. 

The  following  table  gives  the  results  of  mechanical  analyses  of 
samples  of  the  soil  and  subsoil  of  the  Norfolk  fine  sandy  loam : 

Mechanical  analyses  of  Norfolk  fine  sandy  loam. 


Ntimber. 

DeBcrtption. 

Fine 
gravel. 

Coeme 
sand. 

ICedfom 
aand. 

Fine 
sancL 

Very  toe 
sand. 

snt 

Clay. 

18970 

Sou 

Subaoll 

PereenL 

0.8 

.2 

Percent 
1.6 
1.1 

Peteent 
2.0 
1.6 

Pereeht. 
32.0 
27.0 

Percent. 
17.4 
16.9 

ferceiU, 
37.7 
29.4 

Percent 

8.6 

18971 

23.8 

KALMIA  SANDT  LOAlf. 

The  Kalmia  sandy  loam,  to  a  depth  of  8  to  24  inches,  with  an  aver- 
age depth  of  10  or  12  inches,  is  a  dark-gray,  brown,  or  gray  sandy 
loam  of  medium,  or  medium  to  coarse  texture.  The  upper  portion 
of  the  soil  is  usually  quite  dark  in  newly  cleared  areas,  but  after  a 
few  years  of  continued  cultivation  the  soil  becomes  "  leached  ^  and  a 
lighter  gray.  At  the  lower  depths  the  color  changes  to  a  yellowish 
hue,  being  of  the  same  color  as  the  upper  portion  of  the  subsoil. 
Where  this  type  occurs  adjacent  to  stream  courses  or  old  river  chan- 
nels there  are  small  areas  in  which  the  surface  soil  has  a  loose, 
gravelly  sandy  structure.  These  areas  were  not  of  sufficient  extent 
to  warrant  mapping  as  a  distinct  type.  The  subsoil  is  a  yellowish 
or  slightly  reddish  sandy  clay,  usually  becoming  heavier  with  depth 
and  frequently  showing  mottling  below  30  inches. 

The  largest  ar6as  of  the  Kalmia  sandy  loam  occur  in  the  vicinity 
of  Autaugaville  and  along  Autauga,  Big  and  Little  Mulberry,  Swift, 
and  Buck  creeks  and  upon  the  Alabama  River  terraces.  Autauga- 
ville and  a  portion  of  Prattville  are  upon  this  type.  The  Kalmia 
sandy  loam  is  not  so  extensively  developed  in  this  county  as  the 
Kalmia  sand.    It  is  of  about  the  same  average  texture,  but  on 
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aoeount  of  the  clay  foundation  is  a  much  more  productive  soil  than 
the  deeper  sands.  This  type  is  not  naturally  so  well  drained  as  the 
upland  soils,  but  where  it  occurs  upon  the  second  terraces  it  is 
usually  easy  to  drain  artificially  and  is  much  more  productive,  espe- 
cially for  com  and  hay,  than  the  "  gray  land  "  (Norfolk  sandy  loam) 
of  the  uplands.  This  soil  also  suffers  less  from  drought  than  the 
Norfolk  sandy  loam,  but'  is  often  inundated  at  times  of  heavy  rains. 
Artificial  drainage  is  usually  necessary  to  obtain  the  best  results 
from  this  type. 

The  Kalmia  sandy  loam,  like  the  other  members  of  the  Kalmia 
series,  is  of  Pleistocene  alluvial  origin,  and  occupies  the  first  and 
second  terraces  along  the  Alabama  River  and  its  tributaries.  The 
topography  is  flat  to  gently  undulating  or  sloping. 

The  native  growth  upon  this  soil  is  pine,  water  oak,  sweet  gum, 
hickory,  elm,  and  other  deciduous  trees  and  shrubbery. 

This  type  is  best  suited  to  com  and  hay,  but  is  also  used  for  cotton. 
Its  water-holding  capacity,  being  usually  well  supplied  with  moisture, 
makes  it  eq)eciaUy  suited  for  grasses  and  pasture,  the  hay  produced 
being  more  nutritious  than  that  usually  obtained  from  the  lighter 
upland  soils.  Bermuda  grass  has  been  grown  extensively  upon  this 
type,  yielding  from  1  to  8  tons  per  acre.  The  better  drained  areas  are 
suitable  for  trucking,  but  the  type  as  a  whole  is  not  so  well  adapted 
to  tills  industry  as  the  warmer  Norfolk  sandy  loam  upon  the  uplands. 

This  type  is  valued  at  from  $6  to  $10  an  acre,  according  to  location 
and  improvements. 

NOnOLK  SAin)T  JJOAU. 

Norfolk  sandy  loam  to  an  average  depth  of  18  to  20  inches  con- 
sists of  a  grayish  or  yellowish  medium-textured  sandy  loam.  The 
first  2  or  3  inches  of  the  surface  material  is  sometimes  brownish 
and  is  a  little  finer  textured  than  the  underlying  soil.  The  subsoil 
to  3  feet  or  more  is  yellowish  in  color  and  varies  from  a  heavy  sandy 
loam  to  a  sandy  clay  in  texture.  Where  it  comes  within  15  inches 
of  the  surface  the  texture  is  somewhat  heavier,  and  instead  of  the 
even  yellow  color  the  material  is  mottled  with  reddish  and  brownish 
iron  stains.  Adjacent  to  some  of  the  stream  courses  and  old  stream 
channels  a  few  small  gravelly  sandy  loam  areas  were  included  with 
this  type. 

The  soil,  except  in  the  virgin  state,  is  very  apt  to  be  deficient  in 
humus,  and  for  this  reason  is  generally  referred  to  as  a  "  weak  "  soil. 
It  is  as  dependent  upon  the  use  of  commercial  fertilizers 'to  secure 
a  paying  crop  as  the  Norfolk  sandy  loam.  It  is  for  the  most  part 
loose  and  friable,  which  insures  good  drainage,  while  the  same  open 
structure  makes  it  a  warm  soil  and  favors  early  cultivation. 

This  type  occurs  chiefly  in  the  southern  half  of  the  county.  The 
next  largest  body  occurs  east  and  south  of  Mulberry.    The  town  of 
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Autaugaville  stands  upon  this  type.  A  few  scattered  areas  were 
mapped  in  the  northern  half  of  the  county  in  the  vicinity  of  Boothe, 
Rayshill,  and  Marbury.  These  have  the  same  origin  as  the  Norfolk 
loamy  sand,  the  main  difference  between  the  two  types  being  the 
difference  in  depth  of  soil,  the  sandy  loam  type  having  less  than  3 
feet  of  loamy  sand  resting  upon  a  yellowish  sandy  clay  formation. 

For  the  most  part  the*surface  of  this  type  is  flat  In  small  areas 
it  is  slightly  undulating,  and  here  the  drainage  is  sufficient  in  sea- 
sons of  normal  rainfall,  but  in  the  larger  flat  areas  it  is  usually  nec- 
essary to  supplement  the  natural  drainage  by  open  ditches.  A  few 
small  depressed  or  seepage  areas  occur  throughout  the  type.  The 
soil  in  these  is  usually  a  rich  loam,  which  when  reclaimed  by  drain- 
age produces  large  yields  of  cotton  and  com,  and  is  especially  well 
suited  to  sugar  cane. 

The  origin  of  this  type  is  practically  the  same  as  that  of  the  Nor- 
folk fine  sandy  loam.  The  type  is  formed  from  the  weathering  of  the 
sands  and  clays  of  the  Lafayette  formation. 

The  native  forest  growth  upon  this  soil  was  longleaf  pine,  water 
oak,  and  persimmon.  Practically  all  the  marketable  timber  has  beai 
removed  and  the  greater  proportion  is  under  cultivation. 

Most  of  the  truck  crops  may  be  grown  successfully  on  the  Norfolk 
sandy  loam.  It  is  also  a  good  soil  for  peaches,  plums,  strawberries, 
blackberries,  sweet  potatoes,  and  sugar  cane.  Aside  from  the  home 
garden  very  little  of  this  type  is  at  present  used  for  trucking.  Occa- 
sional patches  of  watermelons  and  cantaloupes  are  grown  for  the 
local  markets.  The  growing  of  lima  beans,  string  beans,  green  peas, 
etc.,  could  be  developed  into  a  paying  industry.  The  selection  and 
improvement  of  cowpeas  and  peanuts  for  seed  purposes  could  be  suc- 
cessfully conducted  upon  this  soil  and  the  yields  of  these  crops  mate- 
rially increased.  Strawberries  could  be  forced  to  an  early  maturity 
and  made  to  produce  good  yields  with  proper  fertilization.  Along 
the  Atlantic  coast  the  Norfolk  sandy  loam  is  used  extensively  for 
strawberry  culture  with  profitable  results. 

This  type,  like  most  of  the  soils  of  the  county,  is  cropped  almost 
exclusively  to  corn  and*  cotton.  The  practice  of  planting  cowpeas 
between  the  com  rows  is  followed  by  some  of  the  farmers  who  cul- 
tivate the  Norfolk  sandy  loam,  but  it  is  exceptional  to  find  cowpeas 
planted  separately  or  with  the  purpose  of  rotating  the  crops.  A  good 
rotation  of  this  soil  is  cotton,  com,  oats,  and  cowpeas,  sowing  the 
cowpeas  between  the  rows  of  cotton  and  corn  and  as  a  catch  crop  after 
the  harvesting  of  the  oats.  Deeper  plowing,  with  shallower  after 
cultivation,  is  also  recommended.  Over  the  greater  part  of  this  soil 
the  surface  conditions  favor  the  use  of  labor-saving  machinery. 

Com  yields  from  10  to  15  bushels  and  cotton  from  one-fourth  to 
one-half  bale  per  acre.    These  yields  are  considerably  increased  where 
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a  system  of  crop  rotation  is  practiced  and  humus  is  put  back  into 
the  soil.  Johnson  grass  yields  from  2  to  8  tons  per  acre.  The  finer 
textured  bodies  of  this  soil,  having  a  yellow  sandy  clay  subsoil  at 
from  10  to  20  inches  below  the  surface,  could  be  used  for  growing 
bright  tobacco.  A  fairly  good  grade  of  wrapper-leaf  tobacco  has 
been  produced  upon  this  soil  in  other  sections  of  the  South.  With 
successful  cigar  factories  already  established  in  the  county,  this 
might  become  a  paying  industry  here  as  in  other  counties  of  the 
State.  The  type  is  generally  valued  at  from  $10  to  $16  an  acre, 
according  to  location  and  markets. 

The  results  of  mechanical  analyses  of  soil  and  subsoil  of  this  type 
are  given  in  the  following  table : 

Mechanical  analyses  of  Norfolk  sandy  loam. 


Number. 

Description. 

Fine 
gravel. 

Coarse, 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

sut. 

Clay. 

18048 

Sofl 

PereenL 

ae 

.0 

Percent. 
25.8 
15.0 

Percent. 
1&7 
10.8 

Percent. 
33.0 
80.0 

PereenL 
0.6 
7.2 

PereenL 
l&O 
15.7 

PereenL 
4.4 

180M 

Sabsoll 

lao 

KALlfIA   BAND. 

The  Kalmia  sand,  to  an  average  depth  of  10  to  12  inches,  is  a 
medium  to  coarse  textured,  grayish  or  brownish  loamy  sand  or  sandy 
loam.  In  its  virgin  state  the  first  few  inches  of  the  soil  is  quite  dark 
and  loamy,  owing  to  greater  abimdance  of  organic  matter.  The  sub- 
soil to  36  inches  is  a  yellowish,  rather  loose,  incoherent  loamy  sand  of 
slightly  coarser  texture  than  the  soil. 

The  Kalmia  sand  occurs  on  the  level  or  slightly  undulating  terraces 
of  the  larger  streams  in  the  southern  part  of  the  county.  These  ter- 
races owe  their  origin  to  deposits  of  sandy  materials  which  were  laid 
down  by  the  larger  streams  during  early  flood  periods  and  before 
these  stream  channels  were  lowered  to  their  present  levels.  There 
are  a  few  locations  where  the  type  is  still  in  process  of  formation. 

Originally  the  vegetation  upon  this  type  was  chiefly  shortleaf  and 
longleaf  pine,  water  oak,  persimmon,  and  blackjack.  Practically  all 
the  marketable  timber  has  been  removed  and  a  large  proportion  of 
the  type  is  now  under  cultivation  in  cotton  and  com. 

In  many  localities  along  the  Atlantic  this  soil  is  used  extensively 
for  trucking  and  by  heavy  fertilization  large  yields  of  lettuce,  peas, 
radishes,  early  Irish  potatoes,  cantaloupes,  cucumbers,  watermelons, 
strawberries,  and  other  special  products  are  obtained.  In  Autauga 
County,  however,  up  to  the  present  time  very  little  attention  has  been 
given  to  trucking,  except  in  the  growing  of  watermelons  and  canta- 
loupes for  the  local  markets.    There  appears  to  be  no  reason  why 
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this  industry  should  not  be  developed  on  a  commercial  scale  in 
Autauga  County. 

With  the  usual  methods  of  cultivation  and  fertilization  com 
produces  from  7  to  10  bushels  and  cotton  from  one-sixth  to  one-third 
bale  per  acre.  Where  this  soil  is  highly  fertilized  double  these  yields 
may  be  obtained.  Sugar  cane,  producing  a  very  good  quality  of 
sirup,  can  also  be  grown  upon  this  soil,  although  the  yield  is  not  as 
large  as  on  some  of  the  other  soil  types.  The  soil  is  especially  adapted 
to  peanuts,  which  may  be  made  a  valuable  crop  in  connection  with 
hog  raising,  the  hogs  being  fattened  by  being  turned  into  the  field 
to  gather  the  nuts. 

The  Kalmia  sand  is  generally  deficient  in  organic  matter  and  re- 
sponds to  applications  of  barnyard  manure  or  plowing  under  of  some 
of  the  legumes,  preferably  cowpeas.  Where  the  growth  is  heavy  the 
best  results^will  be  obtained  by  applying  lime  to  the  $eld  before  plow- 
ing the  vines  under.  The  use  of  lime  in  combination  with  a  com- 
plete fertilizer  has  also  been  found  beneficial,  but  unless  some  means 
is  provided  for  maintaining  the  humus  content  of  the  soil  the  yields 
soon  diminish. 

This  soil  is  usually  valued  at  $5  to  $10  an  acre  and  is  generally 
leased  to  tenants  who  give  one-half  the  produce  for  use  of  the  land. 

The  following  table  gives  the  results  of  mechanical  analyses  of 
typical  samples  of  the  soil  and  subsoil: 

Mechanical  analyses  of  Kalmia  sand. 


Number. 

Description. 

Pine 
grav«l. . 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

sut. 

Clay. 

18416, 18066 

18416,18967 

Soil 

PercenL 

a2 

.3 

Percent. 
22.5 
2a8 

PercenL 
32.9 
32.6 

Percent. 

'    27.2 

2&0 

Percent. 
2L4 
2.4 

PercenL 
11.2 

lao 

PercenL 
&8 

Subsoil 

4.6 

OAHABA   FINE    SANDY   LOAM. 


The  soil  of  the  Cahaba  fine  sandy  loam  is  a  light-brown  to  reddish- 
brown  fine  sandy  loam  ranging  in  depth  from  5  to  10  inches,  with  an 
average  depth  of  about  7  inches.  The  material  of  the  first  few  inches 
is  usually  slightly  darker,  owing  to  the  presence  of  small  quantities 
of  organic  matter.  The  subsoil  is  a  light-red  heavy  fine  sandy  loam 
grading  gradually  into  a  dull-red  sandy  clay  at  a  depth  of  about 
30  inches.  Below  this  the  subsoil  is  mottled  red,  yellow,  and  gray, 
and  the  texture  of  the  material  becomes  much  lighter.  Both  soil 
and  subsoil  contain  more  or  less  mica  flakes. 

Development  of  the  soil  is  confined  to  the  second  terraces  of  the 
Alabama  River  and  its  tributaries.  The  largest  area  occurs  in  the 
western  portion  of  Dutch  Bend.    Another  area  of  about  the  same 
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size  lies  south  of  Prattville  and  there  are  areas  in  Days  Bend  and 
throughout  the  river  plains,  including  those  in  Big  Mulberry  Creek 
VaUey. 

The  topography  of  the  Cahaba  fine  sandy  loam  is  flat  to  very 
gently  undulating.  The  greater  proportion  of  the  type  has  a  fairly 
well  developed  natural  drainage,  though  in  areas  occurring  in  the 
level  plains  artificial  drainage  is  usually  necessary.  On  the  whole 
the  natural  drainage,  however,  is  somewhat  better  than  upon  the 
Cahaba  silt  loaln.  The  Cahaba  fine  sandy  loam  is  derived  from  the 
weathering  of  sands  and  clays  of  Pleistocene  age. 

The  native  vegetation  consisted  of  sweet  gum,  water  oak,  pine, 
black  gum,  persimmon,  and  elm,  the  greater  portion  of  which  has 
been  removed  and  the  land  put  under  cultivation.  The  type  is  a 
desirable  one  for  general  farm  purposes  and  it  is  not  usually  allowed 
to  stand  idle.  It  is  well  adapted  to  cotton  and  com,  and  with  an 
application  of  200  to  400  pounds  of  acid  phosphate  and  cotton-seed 
meal  yields  of  from  one-fourth  to  one-half  bale  of  cotton  and  from 
15  to  30  bushels  of  corn  per  acre  are  obtained.  The  effect  of  com- 
mercial fertilizers  is  materially  increased  by  maintaining  a  goodly 
supply  of  humus  in  the  soil. 

The  most  practicable  method  of  incorporating  organic  matter  in 
the  soil  is  by  growing  legumes,  though  where  available  stable 
manure  gives  even  better  results.  Applications  of  lime  in  connec- 
tion with  organic  manures  markedly  increases  their  efficiency. 

Oats  yield  from  15  to  30  bushels  per  acre,  and  this  is  a  valuable 
crop  eiUier  for  grain,  hay,  or  winter  pasturage.  Peanuts  produce 
well,  and  not  only  enrich  the  soil  but  furnish  the  best  of  forage  for 
hogs.  They  diould  be  planted  between  the  com  rows  and  cultivated 
at  the  same  time  as  this  crop.  Sugar  cane  produces  large  yields  of 
sirup  of  good  quality. 

As  with  many  of  the  soils,  this  type  should  be  plowed  in  the  fall 
so  that  the  fall  and  winter  rains  may  sink  into  it  and  be  available 
for  the  growing  crops  during  seasons  of  drought.  It  is  a  warmer 
soil  than  Cahaba  silt  loam  and  can  be  cultivated  earlier  in  the  spring, 
while  it  is  not  so  susceptible  to  drought  later  in  the  season  as  the 
latter  type. 

A  large  percentage  of  this  soil  is  farmed  by  tenants  who  ordinarily 
plow  to  a  depth  of  3  or  4  inches  only.  Under  such  conditions  its 
natural  productiveness  is  but  partially  brought  out.  Lake  most  soils 
in  the  county,  the  breaking  is  done  with  a  one-horse  plow  or  is  bedded 
up  without  previous  breaking.  Deeper  plowing  and  shallower  after 
cultivation  should  be  substituted  for  the  present  methods. 

The  value  of  this  land  ranges  frpm  $7  to  $20  an  acre.  Most  of  it 
is  held  in  large  tracts  and  is  not  under  tiie  direct  management  of 
the  owners. 
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The  following  table  gives  the  results  of  mechanical  analyses  of  soil 
and  subsoil  of  this  type: 

Uecha/nioal  analyses  of  Cahaha  fine  sandy  loam. 


Number. 

Descrlptloii. 

FinA 
gntTel. 

Coane 
tand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

sut. 

Oay. 

17625.". 

Sou 

PereenL 

ao 

.7 

PereenL 
2.8 
8.4 

PereenL 

las 

9.7 

PereenL 
43.3 
2&2 

PereenL 
12.0 
7.2 

PereenL 
20.7 
44.7 

PereenL 
2.7 

17fi26 

SabsoU 

0.6 

MTATT  SANDY  LOAM. 


The  soil  of  the  Myatt  sandy  loam  from  8  to  20  inches  consists  of 
a  dark-gray  medium  to  fine  sandy  loam.  Sometimes  there  are  large 
amounts  of  organic  matter  present,  and  this  imparts  to  the  soil  a 
dark-brown  color.  The  subsoil  is  grayish  in  color  and  varies  in 
texture  from  a  heavy  sandy  loam  to  a  sandy  clay.  At  a  depth  of 
about  8  feet  the  material  is  stiffer  and  more  plastic  and  is  mottled 
with  iron  stains. 

This  type  occurs  upon  the  river  terraces  in  the  southern  part  of 
the  county,  the  largest  area  being  found  about  1  mile  northeast  of 
Forester  Station.  Other  areas  are  found  southwest  of  Kalmia,  west 
of  Autaugaville,  and  in  the  vicinity  of  Prattville,  and  also  in  Big 
Mulberry  Creek  valley. 

Usually  the  areas  of  the  soil  which  are  practically  level  or  slightly 
depressed  are  poorly  drained.  Frequently  a  hardpan  condition  of 
the  soil  is  encountered  at  varying  depths  below  the  surface,  and  this 
retards  the  movement  of  the  ground  water.  The  type  is  regarded  as 
a  cold  soil  and  difficult  to  handle  in  the  early  spring. 

Like  the  Cahaba  soils,  this  is  derived  through  weathering  from 
deposits  of  Pleistocene  age,  which  form  the  terraces  along  the  Ala- 
bama River  and  some  of  the  more  important  tributaries  of  that 
stream.  The  native  vegetation  is  principally  bay,  poplar,  gum,  short- 
leaf  pine,  with  an  undergrowth  of  shrubs  and  vines. 

A  few  small  areas  of  this  type  of  soil  in  tiie  vicinity  of  Prattville 
have  been  used  for  cabbage  and  other  truck  crops,  and  this  soil 
seems  well  adapted  to  trucking.  Cauliflower,  lettuce,  turnips,  beets, 
and  Irish  potatoes  give  good  results.  Irish  potatoes  should  be  grown 
upon  the  better  drained  areas  only.  Tomatoes  make  a  vigorous 
growth  of  vine,  but  often  fail  to  fruit  satisfactorily.  Small  fruits, 
such  as  strawberries,  raspberries,  blackberries,  currants,  and  goose- 
berries, could  be  grown  with  profit  upon  the  better  drained  areas. 
The  soil  is  well  adapted  to  Johnson  and  Bermuda  grasses,  and  yields 
of  2  to  3  tons  per  acre  are  obtained.  An  abundance  of  water  from 
flowing  wells  at  a  depth  of  50  to  200  feet  is  obtainable,  and  this, 
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together  with  the  adaptation  of  the  soil  to  grass,  makes  it  valuable 
for  stock  raising  and  dairying.  Com  yields  from  20  to  50  bushels 
per  acre,  when  heavily  fertilized,  and  oats  from  30  to  40  bushels  per 
acre.    Sugar  cane  also  does  well. 

In  order  to  get  the  best  returns  from  this  soil,  it  is  necessary  to 
improve  its  physical  condition.  It  is  a  comparatively  simple  matter 
to  do  this  by  draining  with  open  ditches,  by  deeper  plowing,  prefer- 
ably in  the  fall,  and  by  turning  under  legumes.  Experiments  with 
the  wire-basket  methods  have  shown  that  applications  of  lime  at  the' 
time  the  green  manuring  crops  are  turned  under  increase  decidedly 
the  beneficial  effects  of  the  organic  matter.  The  liberal  use  of  manure, 
either  alone  or  with  light  applications  of  lime,  will  probably  give  ^s 
good  results  as  plowing  under  a  leguminous  crop,  but  under  existing 
conditions  in  the  county  where  little  live  stock  besides  the  work 
ftniiTiftlQ  is  kept  the  available  supply  of  manure  is  far  from  sufficient 
to  meet  the  requirements,  and  the  most  practicable  way  of  managing 
the  soil  is  to  introduce  a  rotation  of  crops,  including  cowpeas,  some 
of  the  clovers,  or  winter  vetch,  to  be  used  as  green  manuring  crops. 

For  general  farming  the  soil  is  valued  at  $10  to  $15  an  acre,  but 
where  it  is  in  close  proximity  to  market  it  is  held  at  higher  prices 
for  tracking  and  dairjdng. 

The  following  table  gives  the  results  of  mechanical  analyses  of  the 
soil  and  subsoil  of  the  Myatt  sandy  loam : 

Mechanical  analyses  of  Myatt  sandy  loam. 


Number. 

DeMripUon. 

Fine 
Snvel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

Silt. 

Clay. 

UM6 

Son 

Percent. 
1.9 
2.4 

Percent. 
19.0 
14.0 

Percent. 
l&O 
16.1 

Percent. 
29.2 
27.1 

Percent. 
13.5 
9.9 

Percent. 

lai 

20.4 

Percent. 
5.2 

ima 

Sabsoll 

10.0 

CAHABA    SILT  LOAM. 


The  Cahaba  silt  loam  consists  of  a  brownish  or  yellowish-gray 
friable  loam  or  silty  loam  varying  in  depth  from  4  to  10  inches,  with 
an  average  depth  of  about  6  inches.  The  texture  of  the  subsoil  is 
somewhat  heavier  than  that  of  the  soil  to  about  30  inches,  but  below 
this  it  becomes  a  little  coarser.  The  color  varies  from  yellowish- 
gray  in  the  upper  portion  to  bright  yellow  at  a  depth  of  about  24 
inches,  and  below  this  the  material  becomes  distinctly  mottled  with 
red,  yellow,  and  gray. 

Where  well  drained  the  Cahaba  silt  loam  is  usually  an  easy  soil  to 
cultivate,  but  care  must  be  taken  not  to  plow  when  it  is  wet  or 
serious  difficulty  will  be  experienced,  the  soil  grains  running  together 
and  the  surface  baking  hard. 
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The  soil  of  this  type  is  confined  to  the  southern  part  of  the  county 
in  the  neighborhood  of  the  Alabama  River.  The  largest  area  occurs 
7  miles  southwest  of  Prattville  and  other  areas  of  considerable  im- 
portance were  mapped  in  Dutch  and  Day's  bends  on  the  river.  It 
occurs  upon  first  terraces  and  is  sometimes  associated  with  old 
abandoned  channels  a  considerable  distance  back  from  the  present 
stream.  The  soil  is  alluvial  in  origin,  having  been  deposited  in 
Pleistocene  time.  Its  most  typical  development  has  been  in  the  large 
bends  of  the  stream.  In  its  virgin  state  it  is  often  in  a  semiswampy 
condition,  especially  during  the  rainy  season,  and  usually  before  the 
land  can  be  successfully  cultivated  it  has  to  be  drained. 

Deeper  plowing  and  better  drainage,  together  with  applications 
of  barnyard  manure  and  the  growing  of  leguminous  cover  crops, 
would  tend  to  keep  the  soil  from  "  running  together ''  and  result  in 
larger  yields.  The  use  of  lime  would  cause  the  soil  to  flocculate  and 
remove  its  tendency  to  compact. 

Cotton  is  the  leading  crop  and  very  little  attention  has  so  far  been 
given  to  crop  rotation.  The  soil  is  well  adapted  to  both  cotton  and 
com,  the  former  yielding  from  one- fourth  to  one-half  bale  of  cotton 
and  15  to  25  bushels  of  corn.  Commercial  fertilizers  are  used  to  some 
extent,  the  most  popular  application  being  a  mixture  of  cotton-seed 
meal  and  acid  phosphate.  The  most  important  change  in  the  plan 
of  cultivation  is  the  adoption  of  some  syst^natic  rotation  of  crops  in 
which  a  leguminous  crop,  either  cowpeas,  clover,  vetch,  or  soy  beans, 
is  included  with  oats  and  rye  as  winter  cover  crops.  Whether  these 
crops  are  turned  under  as  green  manuring  crops  or  not  they  will  add 
considerable  organic  matter  to  the  soil  and  maintain  a  supply  of 
humus,  of  which  the  soil  is  badly*  in  need.  The  land  is  held  at  from 
$7  to  $10  an  acre. 

The  following  table  gives  the  average  results  of  mechanical  analy- 
ses of  the  soil  and  subsoil  of  this  type : 

Mechanical  analyses  of  Cahaha  silt  loam. 


Number. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

Sflt. 

day. 

18351, 18060 

Soil 

Percent. 
1.2 
.0 

Percent. 

2.5 

.6 

PeregnL 

2.9 

.7 

Percent. 
0.4 
L7 

Percent. 
ia4 

as 

PereenL 
57.9 

5ai 

PereenL 
19.1 

18352,18851 

Subsoil 

3S.7 

GREENVILLE  FINE   SANDT  LOAM. 


The  Greenville  fine  sandy  loam  consists  of  a  brownish  or  reddbh 
fine  sandy  loam  varying  in  depth  from  5  to  12  inches,  with  an  average 
depth  of  about  8  inches.  The  subsoil  is  a  dark-red  to  brick-red 
medium  sandy  or  fine  sandy  clay  which  changes  to  a  lighter  colored 
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sandy  loam  at  about  36  inches.  Where  the  subsoil  is  dose  to  the  sur- 
face, the  subsoil  mat^ial  is  sometimes  turned  up  in  plowing,  causing 
the  fields  to  be  quite  red  in  spots.  On  the  other  hand,  where  the  soil  is 
deep  or  where  there  are  small  depressed  areas  in  which  water  stands 
after  heavy  rains,  the  surface  soil  is  rather  dark  colored. 

This  soil  type  is  confined  to  the  southern  half  of  the  county  and  is 
especially  well  developed  in  the  vicinity  of  Prattville,  Mulberry,  and 
Huckabee.  It  occurs  as  flat  to  gently  rolling  areas  and  the  drainage 
is  adequate  only  in  seasons  of  average  rainfall. 

The  Greenville  fine  sandy  loam,  like  the  sandy  loam,  is  derived  from 
the  weathering  of  the  sands  and  clays  of  the  Lafayette  formation. 
The  native  timber  has  been  almost  entirely  removed  and  the  greater 
proportion  of  the  land  is  under  cultivation.  Eroded  spots,  where  the 
subsoil  has  been  exposed,  are  usually  permitted  to  grow  up  to  wild 
plum  trees  and  old  field  pine.  The  occurrence  of  these  patches  makes 
fields  irregular  and  more  difficult  to  cultivate.  A  better  practice 
would  be  to  build  terraces  where  erosion  is  active,  remove  the  growth, 
and  plow  the  soil  deeper  so  that  it  will'  be  able  to  absorb  a  large  pro- 
portion of  the  rainfall.  In  the  course  of  a  few  seasons  these  gall 
spots  could' be  reclaimed  and  made  as  productive  as  the  remainder  of 
the  fields. 

Under  the  present  methods  of  cultivation  the  Greenville  fine  sandy 
loam,  which  is  naturally  well  adapted  to  cotton,  produces  the  rather 
low  average  yield  of  one-third  to  one-half  bale  per  acre.  The  yield 
can  be  greatly  increased  by  deeper  plowing  and  more  thorough  culti- 
vation and  the  growing  of  legumes  and  winter  cover  crops.  In  this 
way  the  water-holding  capacity  of  the  soil  will  be  improved  and  the 
supply  of  humus,  which  has  been  diminished  by  continuous  clean 
culture,  will  be  maintained  in  sufficient  quantity  to  meet  the  require- 
ments of  the  crops. 

Owing  to  the  flat,  gently  rolling  topography  of  the  soil  it  is  well 
adapted  to  the  use  of  labor-saving  machinery.  It  has  been  success- 
fully demonstrated  upon  the  soils  of  similar  character  that  the  plant- 
ing of  cotton  and  com  in  checks,  so  that  it  can  be  cultivated  in  two 
directions,  one  at  a  right  angle  to  the  other,  not  only  increases  the 
yields  but  reduces  considerably  the  expense  of  cultivation. 

The  average  yield  of  com  varies  from  10  to  20  bushels  per  acre,  but 
with  better  methods  of  cultivation  and  seed  selection  these  yields  may 
be  greatly  increased.  The  oat  crop  also  does  well,  but  most  of  it  is 
cut  for  hay,  so  that  no  definite  figures  can  be  given  for  the  yield  of 
grain.  Cowpeas  are  grown  considerably  for  forage  and  the  acreage  of 
this  crop  should  be  extended. 

Farms  consisting  of  the  Greenville  fine  sandy  loam  are  valued  at 
$10  to  $30  an  acre,  according  to  their  location  with  regard  to  shipping 
pcmit  and  local  market. 
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The  following  table  gives  the  results  of  mechanical  analyses  of  the 
^il  and  subsoil  of  this  type : 

Mechanical  analyses  of  Qreen/viUe  fine  sandy  loam. 


Number. 

Description. 

Fine 
gravel. 

Coane 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

sut. 

Clay. 

19000 

Soil 

Percent. 
.6 

Percent. 
6.4 
4.4 

Percent. 
14.6 
9.8 

Percent. 
33.7 
23.0 

Percent. 
10.7 
&4 

Percent. 
19.9 
22.2 

PercenL 
13.7 

19001 

Subsoil 

sar 

GBEENVILLE   BANDT  LOAM. 


The  soil  of  the  Greenville  sandy  loam  is  a  dark-brown  or  reddish- 
brown  loam  or  sandy  loam  varying  in  depth  from  5  to  12  inches,  with 
an  average  of  about  8  inches.  To  a  depth  of  about  30  inches  the 
subsoil  is  a  dark-brown  to  red,  moderately  stiff,  sandy  clay,  which 
attains  its  maximum  clay  content  between  20  and  30  inches  below  the 
surface.  This  soil  is  known  locally  as  "  mulatto  land."  It  is  a  fairly 
uniform  type,  although  some  variation  is  found  in  small  depressions 
which  receive  the  wash  from  higher  ground,  the  soil  being  some- 
what heavier  and  darker  in  color  than  the  typical  areas. 

The  largest  single  area  of  this  soil  type  occurs  about  2  miles 
southwest  of  Autauga ville  and  is  known  as  the  "Pickett  level." 
Another  area  lies  immediately  north  of  this  and  is  practically  a  con- 
tinuation of  it.  The  "Montgomery  level,"  which  is  located  2^  miles 
southeast  of  Prattville,  embraces  another  large  area.  Other  areas 
occur  in  the  vicinity  of  Mulberry  and  scattered  throughout  the  south- 
ern part  of  the  county. 

The  Greenville  sandy  loam  is  an  upland  type,  occurring  as  flat  or 
rather  gently  undulating  table-lands  or  plateaus,  with  rather  poor 
surface  drainage.  Owing,  however,  to  the  friable  character  of  the 
soil  and  subsoil  the  underdrainage  is  good,  although  this  could  be 
somewhat  improved  by  tile  drains.  The  surface  drainage  may  also 
be  improved  by  deeper  plowing,  enabling  the  soil  to  absorb  more  of 
the  rainfall.  When  properly  handled  the  soil  can  be  readily  put 
in  good  tilth.  In  origin  the  Greenville  sandy  loam  is  the  same  as 
the  Orangeburg  soils,  being  derived  from  the  Lafayette  formation. 
Originally  the  areas  supported  forests  of  pine,  oak,  hickory,  and  dog- 
wood. Practically  all  the  timber  has  been  removed  and  the  land  put 
under  cultivation.  Its  level  topography  and  occurrence  in  large 
bodies  favor  the  use  of  labor-saving  machinery. 

This  soil  is  particularly  well  adapted  to  cotton,  and  though  under 
the  present  methods  of  cultivation  the  yields  are  only  one-half  bale 
per  acre,  with  proper  cultural  methods,  including  a  rotation  of  crops, 
it  can  be  niade  to  yield  a  bale  to  th^  a^re.    Corn  and  oats  also  pro- 
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duoe  fair  yields  upon  this  type ;  the  former,  under  the  best  manage- 
ment, can  be  made  to  yield  30  to  50  bushels  per  acre.  Cowpeas  could 
be  grown  not  only  for  forage  but  as  a  green  manuring  crop.  Oats 
and  vetch  with  rye  are  as  valuable  as  a  winter  cover  crop  on  this 
soil  as  in  the  case  of  soils  already  described. 

This  soil  is  well  adapted  to  trucking  and  is  especially  suited 
to  tomatoes  and  Irish  potatoes.  Blackberries,  raspberries,  currants, 
gooseberries,  and  strawberries  also  do  well. 

Land  of  this  character  is  generally  held  in  large  tracts  and  is  not 
usually  for  sale.    Its  estimated  value  ranges  from  $8  to  $30  an  acre. 

The  results  of  mechanical  analyses  of  soil  and  subsoil  of  this  type 
are  given  in  the  following  table : 

Mechanical  analyses  of  Oreenville  sandy  loam. 


Number. 

Description. 

Fine 
Snvel. 

Coane 
sand. 

Medlozii 
sand. 

Fine 
sand. 

VJS-B.       3,„. 

Clay. 

18041 

Soil 

PercenL 
1.4 

.7 

PercenL 
19.8 
1Z.6 

PercenL 
17.3 
10.3 

PercenL 
24.3 
17.8 

Percent. 
7.3 
5.4 

PercenL 

las 
ia7 

PercenL 
11.5 

18042 

SubeoU 

29.9 

GUIN   GRAVELLY  ,SANDT  LOAM. 

The  Guin  gravelly  sandy  loam  consists  of  10  inches  of  a  dark-gray 
or  brownish,  gravelly,  fine  to  medium  textured  sandy  loam,  resting 
upon  a  subsoil  which  to  a  depth  of  2  feet  is  slightly  heavier  in  tex- 
ture and  of  yellow-brown  color,  at  which  point  it  grades  into  a  sandy 
clay,  the  color  sometimes  changing  to  red. 

The  percentage  of  gravel  and  other  coarse  material  is  less  in  the 
subsoil  than  in  the  soil  and  diminishes  with  depth.  In  the  vicinity 
of  stream  courses  and  around  the  heads  of  streams,  where  erosion  has 
been  greatest  and  where  the  surface  is  often  hilly  or  broken,  the  type 
occurs  in  the  most  gravelly  phase.  The  percentage  of  gravel  is  also 
higher  upon  the  hilltops  and  crests  of  ridges,  where  the  surface  is 
frequently  so  thickly  strewn  with  quartz  gravel  as  to  render  the  land 
of  little  or  no  value  for  agriculture.  The  purplish  sands  and  clays 
of  the  underlying  formation  occasionally  outcrop  in  spots  at  the  sur- 
face and  give  rise  to  a  heavier  phase  of  the  type.  Sometimes  where 
this  type  occurs  adjacent  to  the  Orangeburg  fine  sandy  loam  or  sandy 
loam  its  subsoil  resembles  that  of  the  latter  types.  Among  the  hills 
which  form  the  bluff  lines  of  the  Alabama  River  small  patches  of 
the  soil  are  found,  but  these  are  usually  so  eroded  that  the  clayey 
subsoil  is  often  exposed.  The  type  occurs  in  the  northwestern  and 
northeastern  parts  of  the  county.  In  the  northwestern  part  a  good 
many  iron  concretions  are  found  in  the  soil    Elsewhere  the  areas 
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are  more  level  and  the  soil  in  many  places  is  comparatively  free  from 
gravel.  On  gentle  slopes  adjacent  to  stream  courses  the  material 
to  a  depth  of  several  feet  is  sometimes  a  sandy  gravelly  loam. 

The  topography  of  the  Guin  gravelly  sandy  loam  varies  from 
undulating  to  hiUy,  and  in  some  places  is  quite  precipitous,  with 
pointed  knolls  and  sharp  ridges.  The  drainage  is  usually  very  good, 
but  on  account  of  the  surface  coating  of  gravel  and  small  stones 
erosion  is  not  as  severe  as  on  many  of  the  soils  of  the  area  where  the 
topography  is  similar.  It  is  never  necessary  to  drain  this  type 
artificially. 

The  Guin  gravelly  sandy  loam  is  derived  from  gravelly  layers  of 
the  Lafayette  formation.  The  erosion  of  these  layers  has  removed 
the  finer  particles  of  sand  and  clay  and  left  an  accumulation  of 
gravel  at  the  surface.  The  soil  was  at  one  time  covered  with  a  fine 
growth  of  longleaf  and  shortleaf  pine,  but  the  timber  has  been  largely 
removed.  A  scattering  growth  of  pine,  white  oak,  post  oak,  dogwood, 
hickory,  and  blackjack  oak  constitute  the  present  forest  growth. 

The  native  grasses  and  tender  shrubs  furnish  fairly  good  grazing 
for  hogs,  sheep,  and  cattle. 

Owing  to  the  gravelly  nature  of  this  type  of  soil,  it  is  as  a  whole 
diflScult  to  cultivate.  Only  a  small  percentage  of  its  area  is  at  present 
farmed.  Cotton  yields  from  one- fourth  to  two-thirds  bale  and  com 
from  12  to  25  bushels  per  acre.  Both  plowing  and  cultivation  are 
usually  shallow.  Crops  planted  on  this  type  suffer  less  from  drought 
than  the  sandier  soils,  while  they  are  not  injured  by  abnormally  wet 
seasons. 

The  Guin  gravelly  sandy  loam  is  especially  well  adapted  to  grapes, 
and  with  proper  shipping  facilities  and  markets  a  paying  industry 
could  be  developed.  Plums,  peaches,  pears,  and  apples  produce  well 
and  the  fruit  is  of  excellent  quality.  Land  of  this  type  is  generally 
held  at  $5  to  $15  an  acre.  It  is  owned  mostly  in  large  tracts  by  lum- 
ber companies.  It  is  being  gradually  cleared  and  put  upon  the 
market.    At  present  its  chief  value,  aside  from  timber,  is  for  grazing. 

The  following  table  gives  the  average  results  of  mechanical  analy- 
ses of  fine-earth  samples  of  both  soil  and  subsoil : 

Mechanical  analyses  of  Gm*w  gravelly  sandy  loam. 


Number. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

Silt. 

aay. 

18052, 18964 

Soil 

Percent. 
4.4 
2.2 

Percent. 
22.5 
18.1 

Percent. 
15.1 
14.6 

Percent. 
20.4 
20.2 

PercenL 
6.7 
5.9 

Percent. 
23.1 
22.1 

Percent. 
7.5 

18»58, 18956 

SubsoU 

16.7 
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NOBFOLK    LOAMY    SAND. 

The  Norfolk  loamy  sand  consists  of  a  grayish  or  brownish,  fine  to 
medium  textured  sandy  loam  with  an  average  depth  of  about  10 
inches,  resting  upon  a  yellowish  or  brownish  colored  sandy  loam. 
Sometimes  there  is  rather  a  large  percentage  of  coarse  angular  sand 
in  both  soil  and  subsoil.  In  cuts  the  subsoil  material  seems  to  be 
sufficiently  coherent  to  stand  in  perpendicular  walls,  but  when  dug 
it  is  loose  and  friable. 

Along  the  crests  of  the  steeper  ridges  where  erosion  has  been 
active  there  often  occurs  a  grayish  or  purplish  sticky  sandy  clay, 
and  here  the  soil  is  more  coherent.  In  the  vicinity  of  stream  courses 
iron  concretions  and  gravel  are  often  found.  This  type  occurs  chiefly 
in  the  north-central  and  northeastern  parts  of  the  county,  and 
extends  south  as  far  as  Booth.  Smaller  areas  are  found  about  4  miles 
north  and  3f  miles  northeast  of  Prattville.  The  topography  is  flat 
to  gently  rolling,  with  abrupt  escarpments  along  the  streams  and 
gullies.  The  drainage  is  always  sufficient  and  frequently  excessive, 
so  that  crops  suffer  from  drought  unless  great  care  is  taken  to  con- 
serve the  soil  moisture.  In  wet  weather  excessive  moisture  finds  a 
ready  outlet  through  the  loose,  open-structured  soil  and  subsoil,  and 
the  soil  has  the  reputation  of  being  leachy  and  of  soon  losing  the 
effects  of  fertilizer. 

The  Norfolk  loamy  sand  is  derived  from  a  noncalcareous  forma- 
tion of  Cretaceous  age  and  represents  areas  where  the  Lafayette  has 
been  removed  by  erosion.  The  native  vegetation  is  chiefly  black- 
jack oak  and  pine.  The  native  grasses  grow  in  abundance  and  fur- 
nish fair  grazing.  The  type  has  not  been  extensively  farmed,  but 
by  proper  cultivation  and  fertilization  it  can  be  made  fairly  pro- 
ductive. 

This  soil  is  best  suited  to  com,  cowpeas,  peanuts,  fruit,  water- 
melons, cantaloupes,  cucumbers,  and  other  truck  crops.  Peaches, 
plums,  and  figs  do  well  both  in  yield  and  quality  of  fruit.  Corn 
does  well  if  the  rainfall  is  plentiful,  but  is  easily  affected  by  drought, 
the  average  yield  being  12  to  15  bushels  per  acre.  Under  favorable 
conditions  yields  of  20  to  25  bushels  per  acre  are  sometimes  obtained. 
Oats  yield  from  15  to  30  bushels  per  acre.  Cotton  does  i*ot  do  well 
unless  there  is  an  abundance  of  organic  matter  in  the  soil,  and  then 
yields  ranging  from  one- fourth  to  one-half  bale  per  acre  are  obtained. 
With  the  usual  cultural  methods,  however,  cotton  is  very  susceptible 
to  rust.  Increased  use  of  potash  fertilizers  seems  to  be  the  most 
practicable  remedy  for  this  disease. 

The  cultural  methods  practiced  upon  this  soil  are  not  always  con- 
ducive to  the  best  results.  The  breaking  is  done  just  before  planting 
time  with  a  one-horse  plow,  the  soil  being  turned  to  a  depth  of  4  or 
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5  inches  only. '  It  is  then  marked  off  and  the  fertilizer  applied.  In 
planting  com  the  seed  is  dropped  on  the  fertilizer  and  covered.  In 
planting  cotton  the  field  is  further  prepared  by  throwing  it  up 
in  low  ridges  or  beds  and  the  seed  planted  on  the  top  of  this  ridge- 
Frequently  the  fields  are  not  plowed  before  bedding,  a  few  furrows 
being  thrown  together  where  the  last  year  rows  grew  or  over  the 
water  furrow  between  the  old  rows.  Nothing  more  is  done  until  the 
plants  are  large  enough  to  cultivate,  which  consists  of  barring  off, 
chopping  or  thinning,  hoeing,  and  thereafter  infrequent  plowings, 
generally  with  sweep  plows.  The  methods  employed  are  being  im- 
proved upon  by  two  comparatively  simple  changes.  The  first  plow- 
ing should  be  deeper  than  at  present,  the  land  being  broken  a  little 
deeper  each  year  until  the  plow  reaches  8  or  10  inches  below  the 
surface,  but  when  once  the  seed  bed  has  been  prepared  and  the  plants 
well  started  the  cultivation  should  be  as  shallow  as  practicable  in 
order  that  the  roots  may  be  disturbed  as  little  as  possible.  The  two 
main  objects  of  cultivation  will  be  subserved  if  in  the  intertillage  of 
cotton  and  com  2  or  3  inches  of  the  surface  soil  are  kept  in  a  friable 
condition. 

Cowpeas  and  peanuts  should  be  grown  more  extensively.  They 
not  only  serve  to  renovate  the  soil,  but  make  valuable  forage  for  hogs 
and  cattle.  They  should  be  grown  as  a  catch  crop  in  corn  and  as  a 
crop  to  follow  oats.  Often  it  is  preferable  to  plant  them  so  that  they 
may  be  thoroughly  cultivated.  Cotton  should  be  planted  on  this 
type  of  soil  only  when  it  is  in  a  good  state  of  productiveness.  The 
type  offers  opportunities  for  profit  in  the  production  of  figs,  and  its 
texture  makes  it  a  good  soil  for  watermelons  and  cantaloupes,  with 
either  of  which  crops  given  suitable  markets  and  shipping  facilities 
tiie  average  farmer  owning  this  type  of  soil  will  be  able  to  make  more 
money  than  by  attempting  to  grow  cotton. 

Only  a  limited  acreage  is  at  present  imder  cultivation.  It  is  used 
extensively  as  pasture.  Its  present  valuation  is  governed  largely  by 
its  standing  timber.  "  Logged  off"  areas,  however,  are  being  offered 
at  $8  to  $10  an  acre. 

The  average  results  of  mechanical  analyses  of  the  soil  and  subsoil 
of  this  type  are  shown  in  the  following  table : 

Mechanical  analyses  of  Norfolk  loamy  sand. 


Nombor. 

Description. 

Fine 
gntTel. 

Coane 
sand. 

Medlam 
sand. 

Fine 
sand. 

V^r       8"t.          CU7. 

18968,18964 

Soil 

PereenL 

a8 

.4 

Pereent. 
1&4 
16.1 

PereenL 
27.8 
26.2 

PereenL 
83.6 

PereenL 
4.4 
4.9 

PereenL 

ia.9 
i&a 

PereenL 
6.8 

18959,18966 

SabeoU 

7.1 
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HDNTINGTON   LOAM. 


The  Huntington  loam  to  a  depth  of  about  10  or  12  inches  is  a 
dark-brown  loam  or  fine  sandy  loam.  The  subsoil,  like  the  soil,  is 
rather  variable  in  texture,  and  ranges  from  a  heavy  sandy  loam  to 
a  sandy  day  or  silty  clay.  It  is  of  light-brown  color  and  extends  to  a 
depth  of  3  feet  or  more.  The  lighter  phase  is  confined  to  the  better- 
drained  areas  and  usually  lies  near  the  streams.  The  heavier  phase 
occupies  flat  or  depressed  areas.  Relatively  large  quantities  of  finely 
divided  mica  are  usually  present  in  soil  and  subsoil,  and  this  gives 
rise  to  the  local  name  of  "  isinglass  land." 

The  Himtington  loam  occurs  in  small  bodies  and  occupies  flat,  low- 
lying  first  bottom  in  the  inner  bends  of  the  Alabama  River.  It 
occurs  in  small  bodies,  the  largest  of  which  lies  about  7^  miles  south- 
west of  Prattville.  The  next  largest  area  occurs  as  a  crescent-shaped 
body  in  the  point  of  Days  Bend,  near  Benton  Landing. 

ITiis  is  an  alluvial  soil  composed  of  sediments  deposited  by  the 
Alabama  River  in  times  of  flood. 

It  is  still  in  the  process  of  formation,  being  subject  to  frequent  over- 
flow. It  is  extremely  productive,  and  this  condition  is  maintained 
by  the  annual  addition  of  rich  sediments.  The  natural  fertility  is 
shown  by  the  dense  growth  of  tall  cane  and  blood  weed,  which  find 
a  natural  habitat  upon  it.  These  canebrakes  afford  a  good  winter 
pasture.  Floods  inundating  this  soil  generally  occur  in  the  spring 
and  fall,  but  occasionally  in  June  or  July.  This  limits  the  use  to 
which  the  land  can  be  safely  put.  Com,  taking  less  time  to  mature 
than  cotton,  is  grown  almost  exclusively.  Where  the  season  is  fa-' 
vorable,  yields  of  75  to  125  bushels  per  acre  are  sometimes  secured. 
To  insure  the  best  results  it  is  necessary  to  plow  the  land  deep  and 
to  pulverize  it  thoroughly  by  harrowing,  so  that  the  seed  bed  may  be 
as  loose,  warm,  and  well  drained  as  possible.  This  is  one  of  the  most 
productive  soils  in  the  area,  but  being  subject  to  overflow  the  crops 
are  somewhat  uncertain.  In  its  present  state  it  is  held  at  $10  to  $40 
an  acre. 

The  results  of  mechanical  analyses  of  the  soil  and  subsoil  of  this 
type  are  given  in  the  following  table:  ' 

Mechanical  analyses  of  Huntington  loam. 


Number. 

Deseription. 

Fine 
gravel. 

Coarse, 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

Silt. 

Clay. 

13076 

Soil 

Percent. 

0.2 

.0 

Percent. 
0.3 
2.8 

Percent. 
0.8 
13.3 

Percent. 
21.2 
46.2 

Percent. 
18.2 
11.3 

Percent. 
39.6 
17.1 

Percent. 
19.5 

18977 

SabsoU 

9.0 
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OKTIBBEHA    CLAY    IX>AM. 

The  Oktibbeha  day  loam  consists  of  6  or  8  inches  of  heavy  dark- 
brown  loam  or  clay  loam  resting  upon  a  subsoil  of  slightly  mottled 
yellowish  clay  which  extends  to  a  depth  of  12  to  15  inches.  Beneath 
this  the  material  grades  into  a  more  distinctly  mottled  yellow  and 
gray  clay.  Below  30  inches  it  is  of  a  light  gray  and  mottled  color 
and  is  very  stiff  and  plastic.  The  surface  of  this  type  is  occasionally 
strewn  with  gravel  and  small  stones,  and  sometimes  tiiere  are  small 
spots  of  sandy  loam  scattered  through  the  areas. 

The  Oktibbeha  clay  loam  is  confined  to  three  comparatively  small 
areas  in  the  vicinity  of  Autaugaville  and  the  Alabama  River.  One 
important  body  occurs  about  3^  miles  and  another  about  6  miles 
southwest  from  Autaugaville.  The  third  area  extends  along  the 
eastern  edge  of  Bear  Swamp  southeast  of  Autaugaville.  The  total 
area  of  the  type  is  less  than  2  square  miles. 

The  Oktibbeha  clay  loam  is  found  in  the  level  uplands.  The 
drainage  is  usually  sluggish  and,  while  in  ordinary  seasons  crops 
may  be  grown  with  an  excess  of  rainfall,  surface  ditches  are  needed 
to  carry  off  the  surplus  water.  The  underdrainage  is  also  slow,  the 
impervious  subsoil  retarding  the  escape  of  water  downward. 

The  native  forest  growth  is  pine,  oak,  hickory,  and  poplar.  The 
soil  is  derived  from  materials  of  Cretaceous  ^ge  and  represents  areas 
from  which  the  Lafayette  has  been  removed  by  erosion. 

Melilotus,  Bermuda  grass,  and  Johnson  grass  do  well  upon  this 
soil  and  yields  of  2  to  3  tons  per  acre  are  obtained.  No  alfalfa  has 
thus  far  been  grown,  but  it  is  believed  that  it  would  do  nearly  as  well 
upon  this  soil  as  upon  Houston  clay.  Stock  raising  and  dairying 
are  industries  which  could  be  profitably  introduced. 

This  soil,  owing  in  part  to  its  low  organic  cont^it,  has  a  tendenqr 
to  compact  in  uncultivated  fields,  but  when  properly  cultivated  it 
breaks  down  into  a  fine  loamy  mass  and  becomes  a  very  good  soil 
for  cotton  and  corn.  The  former  crop,  which  at  present  gives  only 
one- fourth  to  one-half  bale  per  acre,  can  be  made  to  yield  as  much  as 
a  bale.  The  corn  yield  is  15  to  20  bushels  per  acre.  Probably  as 
great  an  increase  in  this  crop  as  in  the  case  of  cotton  can  be  made 
by  the  use  of  improved  methods,  including  deeper  plowing  and  seed 
selection. 

Land  of  this  type  of  soil  in  conjunction  with  other  soils  may  be 
purchased  from  $10  to  $15  an  acre,  according  to  the  character  of  im- 
provements and  convenience  to  markets. 
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The  following  table  gives  tiie  results  of  mechanical  analyses  of 
fine-eartli  samples  of  soil  and  subsoil : 

Mechanical  analyses  of  OJctibheha  clay  loam. 


NomlMr* 

DeMriptlon. 

Fine 
gravel. 

Coane 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

Silt 

aay. 

10004 

Sou 

Subsoil 

Percent 
2.2 

.7 

Percent 

7.4 
3.4 

Per  cent 
0.4 
4.0 

Percent 
18.5 
&8 

Percent 
8.0 
3.0 

Percent 
34.7 
25.2 

Percent 
19.2 

19006 

54.3 

HOUSTON     CLAY. 


The  Houston  clay  consists  of  8  to  15  inches  of  dark-brown  or  black 
clay  or  clay  loam,  underlain  to  a  depth  of  36  inches  or  more  by  a 
comparatively  stiff,  light-brown,  highly  calcareous  clay  or  chalkj*^ 
material.  Scattered  through  both  soil  and  subsoil  are  a  good  many 
fossil  shells  and  nodules  of  carbonate  of  lime.  Land  of  this  type 
becomes  waxy  and  gummy  when  wet  and  at  such  times  it  is  prac- 
tically impossible  to  plow  or  cultivate  it. 

This  type  is  found  next  to  the  Alabama  River  plains,  where  it 
occupies  level  to  gently  undulating  areas.  It  is  known  locally  as 
"  black  prairie  land." 

In  many  parts  of  the  Gulf  States  tliis  type  of  soil  occurs  in  broad 
prairie  areas  and  because  of  its  very  compact  impervious  structure 
is  inadequately  drained.  In  Autauga  County  it  occurs  in  small 
areas  which  are  sufficiently  well  drained  to  allow  cultivation,  except 
during  seasons  of  excessive  rainfall.  The  construction  of  a  few 
small  open  ditches  is  usually  all  that  is  necessary  to  drain  these  areas 
thoroughly.  The  impervious  nature  of  the  subsoil,  however,  tends  to 
check  the  free  movement  of  Soil  moisture,  and  crops  are  likely  to 
suffer  both  from  excessive  rainfall  and  from  drought. 

The  Houston  clay  is  formed  from  the  disintegration  of  "rotten 
limestone" — Selma  chalk  formation  of  the  Upper  Cretaceous  period, 
and  is  a  highly  calcareous  soil,  with  a  valuable  special  adaptation  for 
alfalfa.  Only  a  very  limited  acreage  is  under  cultivation.  The  re- 
mainder is  used  mostly  for  grazing.  Corn  yields  on  an  average  from 
10  to  20  bushels  per  acre,  while  the  average  for  cotton  is  about  one- 
half  bale  per  acre.  Johnson  grass  does  well,  yielding  as  high  as 
2  to  3  tons  per  acre.  The  fact  that  Bermuda  and  Johnson  grass 
can  be  grown  with  success  makes  it  a  valuable  soil  for  stock  raising 
and  dairying.  No  alfalfa  is  grown  upon  this  soil  in  the  county,  but 
it  has  been  demonstrated  in  other  areas  in  Alabama  and  Mississippi 
that  alfalfa  can  be  grown  with  marked  success  wherever  the  drainage 
conditions  are  good.    Melilotus  also  produces  well. 
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The  type  is  held  in  conjunction  with  other  soils  in  large  tracts 
and  has  an  average  value  of  $5  to  $15  an  acfe. 

HOUSTON  OHALK. 

The  Houston  chalk  is  derived  from  the  rotten  limestone.  The 
surface  soil  to  depths  ranging  from  6  to  15  inches  is  a  heavy  dark- 
gray  or  brown  loam  or  clay  loam  which  becomes  lighter  in  color  a 
short  distance  below  the  surface.  The  subsoil  is  a  dark  gray  to 
bluish  gray  or  highly  calcareous  clay  or  rotten  limestone,  with  a 
jointed  or  shaly  structure.  At  various  depths  this  grades  into  a 
mass  of  impure  limestone. 

Areas  of  this  soil  type  are  the  result  of  erosion  and  the  soil  condi- 
tions vary  with  the  severity  of  wash  to  which  the  material  has  been 
subjected.  Included  with  the  Houston  chalk  were  patches  of  "  red 
prairie  "  or  Susquehanna  clay,  "  black  prairie  "  or  Houston  clay,  and 
"  yellow  prairie  "  or  Oktibbeha  clay  loam.  These  patches  were  too 
small  to  be  separated  and  shown  with  their  distinctive  colors  in  the 
soil  map. 

The  Houston  chalk  is  deficient  in  organic  matter  and  when  wet 
is  very  sticky  and  diflBcult  to  handle.  When  thoroughly  dry  it 
crumbles  readily  and  has  the  appearance  of  impure  slaked  lime. 
Where  the  soil  has  been  protected  from  erosion  it  assumes  something 
the  character  of  the  Houston  clay. 

Scattered  about  upon  the  surface  and  embedded  in  both  soil  and 
subsoil  are  phosphatic  concretions,  shells,  and  fossil  impressions,  all 
of  which  contain  varying  quantities  of  phosphoric  acid  as  lime 
phosphate.     Thin  strata  of  greensand  also  occur  at  various  depths. 

The  largest  continuous  body  of  this  soil  is  found  about  4^  miles 
southeast  of  Mulberry  in  the  vicinity  of  House  Bluff  on  the  Alabama 
River.  Areas  of  less  extent  occur  in  the  vicinity  of  Kalmia,  and 
along  the  bluff  line  of  the  Alabama  River  plains.  Other  outcrops 
occur  about  5  miles  southwest  of  Prattville. 

The  topography  is  generally  hilly  and  broken  and  the  surface  is 
cut  by  many  gullies.  The  drainage  over  most  of  the  areas  is  excessive 
and  erosion  is  severe  where  no  means  are  employed  to  prevent  it. 

The  greater  portion  of  the  Houston  chalk  is  unused  and  valued 
chiefly  for  pasture.  In  some  places  sweet  clover  has  obtained  a 
stand  and  serves  to  protect  the  soil  from  washing.  Where  no  attempt 
has  been  made  to  check  erosion,  the  surface  is  usually  devoid  of 
vegetation.  By  filling  up  the  deeper  gullies  with  brush  and  seeding 
down  the  slopes  with  sweet  clover  erosion  can  eventuailly  be  checked 
to  a  large  extent. 

The  Houston  chalk  type  is  probably  best  suited  to  dairying  or 
stock  raising.     For  general  farming  purposes  it  has  very  little  value 
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in  its  present  state.     In  conjunction  with  other  types  of  land  it  is 
yalued  at  $5  to  $15  an  acre. 

MEADOW. 

The  Meadow  in  Autauga  County  includes  the  low-lying,  flat, 
poorly  drained  areas  along  the  stream  courses.  In  their  present  con- 
dition the  areas  are  unsuited  for  farming.  The  materials  forming 
the  soil  have  been  deposited  during  high-water  time,  and  consist  of 
wash  from  various  soils  on  the  uplands. 

As  it  occurs  along  the  smaller  streams  the  soil  is  usually  quite 
sandy  and  varies  greatly  in  short  distances.  In  some  places  it  re- 
ceives the  washings  from  the  red  hills  and  retains  the  color  for  some 
distance  along  the  stream  courses.  In  other  places  the  soil  is  dark 
brown  to  almost  black.  Along  the  largest  streams  where  the  water 
is  sluggish  during  overflows  the  surface  soil  is  usually  a  heavy  loam 
or  silt  loam. 

Along  Little  Mulberry,  Swift,  Autauga,  Bridge,  Indian,  and 
Buck  creeks  the  soils  are  somewhat  more  uniform.  This  is  even 
more  characteristic  of  the  Little  Mulberry  and  Swift  Creek  bottoms. 
The  more  elevated,  better  drained  areas  along  these  creeks  consist  of 
from  8  to  15  inches  of  a  gray  to  brown  sandy  loam  or  light  loam,  rest- 
ing upon  a  yellowish-gray  to  bright-yellow  sandy  clay,  which  below 
24  to  30  inches  changes  to  gray  or  is  mottled.  In  some  instances  the 
soil  could  be  cleared  and  cultivated  without  much  extra  drainage.  It 
would  be  best  adapted  to  com  and  hay.  In  its  present  condition  it 
makes  excellent  pasture  during  most  of  the  year  and  is  used  almost 
exclusively  for  that  purpose.  Small  patches  of  Muck  are  sometimes 
foimd  associated  with  these  bottoms.  Where  the  large  streams  are 
dammed  up  for  power  purposes  the  backwater  from  these  dams  is 
responsible  for  the  wet  condition  of  a  large  percentage  of  the  bottom- 
land soils. 

Small  patches  of  sugar  cane  for  home  use  are  grown  upon  the 
better  drained  estuary  deposits  and  waHh?d-over  areas  of  sand  and 
light  sandy  loam  which  occur  at  the  outer  edges  of  the  Meadow. 
This  produces  a  sirup  of  light  color  and  excellent  quality. 

The  Meadow  aside  from  its  use  for  grazing  is  valued  for  the  timber 
growth  upon  it,  which  consists  of  hickory,  elm,  oak,  gum,  and  cypveaa. 

SWAMP. 

A  oMnparatively  limited  area  of  Swamp,  confined  to  the  Alabama 
River  plains,  is  found  in  the  county.  These  areas  are  apparently  the 
remains  of  former  river  channels  which  have  become  partially  filled 
with  sediments.  In  their  present  condition  they  have  no  agricultural 
value,  and  drainage  would  be  very  difficult  and  expensive. 
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The  largest  body  of  Swamp  occurs  about  3  miles  east  of  Autauga- 
ville,  and  is  known  as  Bear  Swamp.  A  sluggish  stream  emptying 
into  the  Alabama  River  is  its  only  drainage  outlet.  Other  areas  occur 
southwest  of  Prattville.  Along  the  smaller  streams  a  few  areas  of 
Swamp  occur,  but  these  were  too  small  to  be  mapped  and  were  in- 
cluded with  Meadow. 

The  present  value  of  Swamp  depends  upon  the  character  of  the 
timber,  which  consists  of  cypress,  gum,  bay,  and  other  water-loving 
trees. 

SUMMARY. 

Autauga  County  (area  595  square  miles)  is  located  near  the  center 
of  Alabama,  and  lies  wholly  within  the  Coastal  Plain  region.  It  is 
characterized  by  three  distinct  physiographic  divisions;  the  flood 
plains,  the  Alabama  River  terraces,  and  the  broken  uplands.  The 
drainage  waters  of  the  area  eventually  reach  the  Gulf  of  Mexico 
through  the  Alabama  River. 

The  early  settlers  came  largely  from  Greorgia  and  the  Carolinas, 
and  the  present  white  population  is  made  up  almost  entirely  of  the 
descendants  of  these  settlers.  There  is  a  large  negro  population, 
which  forms  the  chief  source  of  labor. 

Prattville  is  the  county  seat  and  the  largest  town.  Autaugaville, 
Billingsley,  Vida,  Spur,  Jones,  and  Marbury  are  flourishing  villages. 

The  Louisville  and  Nashville,  Mobile  and  Ohio,  Southern,  and  Ala- 
bama Central  railroads  and  the  Alabama  River  furnish  transporta- 
tion facilities  to  the  principal  markets,  including  Montgomery,  Mo- 
bile, New  Orleans,  Birmingham,  Selma,  and  points  in  the  north. 

The  climate  is  moderate  and  is  suited  to  a  wide  range  of  crops.  The 
mean  annual  temperature  is  about  65°  F.,  and  the  precipitation  about 
50  inches.  The  average  growing  season  is  from  March  10  to  Novem- 
ber 8. 

Including  Swamp  and  Meadow,  22  soil  types  were  mapped  in  the 
area.  The  Meadow  is  not  under  cultivation,  but  is  used  extensively 
for  pasture.  The  Kalmia  sand,  sandy  loam,  and  fine  sandy  loam, 
and  Norfolk  sandy  loam  and  fine  sandy  loam  are  generally  used  for 
cotton  and  corn,  but  are  naturally  better  adapted  to  trucking.  Su- 
matra wrapper  tobacco  has  been  found  in  other  areas  to  be  especially 
adapted  to  the  finer-textured  soils  of  the  Norfolk  series  with  a  sandy 
clay  subsoil  at  a  depth  of  15  or  20  inches. 

The  Cahaba  fine  sandy  loam  and  silt  loam  are  best  adapted  to 
com,  cotton,  and  forage.  The  Myatt  sandy  loam  is  well  adapted  to 
cabbage,  turnips,  beets,  com,  and  hay,  including  Bermuda  and  John- 
son grass.  The  Huntington  loam  is  subject  to  frequent  overflow,  but 
when  the  seasons  are  favorable  very  large  yields  of  corn  are  obtained. 
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The  Houston  chalk,  Houston  clay,  and  Oktibbeha  clay  loam  are 
residual  soils  derived  from  materials  of  Cretaceous  age.  The  Hous- 
ton chalk  is  badly  eroded  and  has  little  present  agricultural  value. 
The  Houston  clay  and  Oktibbeha  clay  loam  are  suited  to  cotton  and 
com,  and  are  well  adapted  to  Bermuda  and  Johnson  grass  and  alfalfa. 

The  Orangeburg  clay,  the  Orangeburg  sandy  loam,  and  the  Orange- 
burg fine  sandy  loam  are  better  adapted  to  cotton  than  to  com.  The 
sandy  loam  soils  are  also  well  suited  to  peaches.  A  fair  grade  of 
filler  tobacco  has  been  grown  upon  these  soils  in  other  areas.  The 
Greenville  sandy  loam  and  fine  sandy  loam  are  best  suited  to  cotton, 
but  with  proper  management  can  be  made  to  produce  good  yields 
of  com,  oats,  and  forage  crops.  The  Orangeburg  sand,  Norfolk 
loamy  sand,  and  Guin  gravelly  sandy  loam  are  rather  light  for  gen- 
eral farming  purposes,  but  are  well  adapted  to  peaches,  ^apes,  and 
other  fruits.  The  Orangeburg,  Greenville,  and  Guin  soils  are  de- 
rived from  weathering  of  the  pebbly  loam,  sands,  and  clays  of  the 
Lafayette  formation. 

C!otton  is  the  chief  money  crop  in  the  county.  Com  is  an  important 
product,  but  none  is  grown  for  shipment  Oats,  cowpeas,  and  pea- 
nuts are  grown  chiefly  for  forage.  Truck  crops,  such  as  potatoes, 
cabbage,  tomatoes,  watermelons,  cantaloupes,  etc,  are  grown  on  a 
comparatively  small  scale,  while  some  fruits  are  grown  for  the  local 
markets. 
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By  WILLIAM  G.  SMITH,  of  the  U.  S.  Department  of  Agriculture,  and  C.  S. 
WALDROP,  of  the  Alabama  Department  of  Agriculture  and  Industries,  assisted 
by  J.  C.  BRITTON  and  C.  R.  ZAPPONE,  Jr. 


DESCRIPTION   OF  THE   AREA. 

Colbert  County,  Ala.,  lies  in  the  northwestern  comer  of  the  State. 
The  Alabama-Mississippi  State  line  forms  the  western  boundary, 
while  Lauderdale,  Lawrence,  and  Franklin  counties  bound  it  on 
the  north,  east,  and  south  sides,  respectively.  In  an  east-and-west 
direction  the  county  is  40 
miles  long,  while  in  the 
widest  portion"  north  and 
south  the  distance  is  about 
23  miles.  Town  Creek 
forms  the  eastern  border 
and  the  Tennessee  River 
the  northern  border,  and 
the  meandering  of  these 
streams  gives  the  county  an 
irregular  outline.  Within 
these  boundaries  there  is 
comprised  an  area  of  about 
384,000  acres,,  or  600  square 
miles. 

A  part  of  the  northern 
portion  of  Colbert  County 
lies  in  the  Tennessee  River 
valley  region;  the  remain- 
der of  the  county  is  in  the 
mountain  section.  The  val- 
ley section  embraces  level 

to     gently     rolling     upland,      F'*^    13.— ^sketch  map  nhowtnu  iocaUou  i>r  the  Colbert 
.,-•  1         , .  #   f /\  X  County  area,  Alabama. 

With  an  elevation  of  50  to 

100  feet  or  more  above  the  general  level  of  the  Tennessee  River, 
while  the  mountain  section  includies  lands  50  to  300  feet  higher  and 
characterized  by  rather  broken  topography  made  up  for  the  most 
part  of  narrow  ridges  with  steep  slopes  and  narrow,  deeply  eroded 
stream  valleys,  with  only  occasional  plateau-like  areas.    Practically 
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all  the  drainage  of  the  county  is  northward  into  the  Tennessee  River, 
which  flows  in  a  westerly  direction  along  the  north  border  of 
the  county,  and  thence  into  the  Ohio  near  its  junction  with  the 
Mississippi  River.  Among  the  more  important  streams  of  the 
county  are  Big  Bear  River  near  the  western  boundary,  Buzzard 
Roost  Creek,  Bear  Creek,  and  Spring  Creek  in  the  central  part,  and 
Town  Creek  in  the  eastern  part.  Occasional  points  on  these  streams 
afford  some  water  power  and  there  is  a  possibility  of  developing  a 
large  amount  of  power  in  the  vicinity  of  Mu^le  Shoals.  None  of 
the  smaller  streams,  with  the  possible  exception  of  Big  Bear  River 
and  Town  Creek,  are  navigable. 

Colbert  County  was  organized  in  1867,  having  been  cut  off  from 
Franklin  County.  The  portion  of  the  county  comprised  by  range  9 
was  added,  however,  by  act  of  legislature  in  1895.  According  to 
the  Twelfth  Census  the  population  of  the  county  in  1900  was  22,341, 
of  which  9,546  was  colored. 

The  land  included  within  Colbert  County  was  sectionized  about 
1836,  or  shortly  following  the  removal  of  the  Cherokee  Indians  west- 
ward into  Mississippi.  Quite  a  number  of  white  people  had  settled 
within  this  section  a  decade  or  more  preceding  the  removal  of  the 
Indians,  but  after  their  removal  settlers  came  in  more  rapidly  from 
the  older  States.  Many  of  the  white  inhabitants  of  the  county  are 
descendants  of  these  early  settlers. 

The  first  land  used  for  agriculture  lay  mostly  in  the  valley  section, 
practically  all  of  which  is  now  cleared  and  under  cultivation.  Over 
60  per  cent  of  this  part  of  the  county  is  owned  in  plantations  con- 
taining from  400  to  2,000  acres.  It  is  parceled  out  into  20  to  100  acre 
tracts  to  tenants,  of  which  about  an  equal' number  are  cash  and  share 
tenants.  The  proportion  of  the  farms  operated  by  white  and  colored 
farmers  are  about  two  of  white  to  one  colored.  The  white  land- 
owners of  the  valley  section  live  mostly  in  and  about  the  towns  and 
villages,  where  many  are  engaged  in  business. 

Only  a  small  percentage  of  the  mountain  section  has  ever  been 
cleared  for  farming,  and  most  of  it  is  still  covered  with  the  native 
forest  of  shortleaf  pine,  oak,  and  hickory.  What  few  farms  there 
are  in  this  section  are  practically  all  operated  by  the  owners,  and  the 
average  size  of  the  farms  is  about  160  acres.  The  greater  proportion 
of  the  wild  land  is  held  by  a  few  men  in  large  tracts,  reaching  in  one 
or  two  instances  an  acreage  represented  by  five  figures.  The  for- 
ested areas  still  contain  considerable  merchantable  timber,  though 
the  sawmills  and  forest  fires  are  rapidly  depleting  the  supply. 

The  chief  towns  of  the  county  are  Tuscumbia,  the  county  seat, 
with  a  population  of  about  5,000 ;  Sheffield,  the  site  of  iron  furnaces 
and  railway  shops,  with  a  population  of  about  6,000 ;  Leighton  with 
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about  800,  Cherokee  with  about  500,  and  Riverton  with  about  200 
inhabitants.  Much  of  the  country  trading  is  done  at  these  points, 
though  no  small  amount  is  also  done  at  stores  located  in  the  villages 
and  at  crossroads  settlements. 

The  county  is  traversed  near  the  central  part,  east  and  west,  by  the 
Southern  Railway  and  north  and  south  by  the  North  Alabama  Rail- 
way. Along  these  roads  are  many  shipping  points.  A  few  of  the 
wagon  roads  are  macadamized.  The  majority  of  the  roads,  however, 
are  dirt  roads,  those  of  the  valley  section  being  muddy  in  wet  weather, 
while  those  of  the  mountain  section  are  usually  steep,  stony,  and  badly 
eroded  much  of  the  time. 

Farm  products,  mostly  cotton  and  com,  are  hauled  to  the  different 
towns  on  the  railways,  for  shipment  to  large  markets,  such  as  Mem- 
phis, Chattanooga,  Nashville,  and  Birmingham.  There  is  a  local 
demand  at  Tuscumbia  and  Sheffield  for  vegetables,  poultry,  and  dairy 
products. 

Water  for  domestic  use  is  plentiful  and  of  good  quality.  Many 
large  springs  occur  in  both  the  valley  and  the  mountain  sections. 
Some  of  these  are  highly  mineralized,  chiefly  with  sulphur  and  iron. 

CLIMATE. 

Colbert  County  lies  within  the  limits  of  the  warm  temperate  zone 
and  is  characterized  by  rather  long,  hot  summers  and  alternating 
cold  and  warm  spells  during  winter. 

The  average  annual  temperature  is  61.2°  F.  The  coldest  months 
are  December,  January,  and  February,  averaging  about  42.5°  F. 
Freezes,  light  snows,  and  cold  rains  of  moderate  duration  occur  dur- 
ing these  months.  July  and  August  mark  the  hottest  period  of 
summer,  averaging  78.5°  F. 

The  average  annual  rainfall  is  49.70  inches,  the  greater  part  of 
which  falls  during  the  winter  and  spring  months. 

The  average  date  of  last  killing  frost  in  spring  is  April  2  and  of 
first  killing  frost  in  fall  October  26,  making  a  period  of  two  hundred 
and  seven  days,  or  about  seven  months,  during  which  tender  vegeta- 
tion may  safely  be  grown.  The  winters,  however,  are  open  enough 
to  allow  growing  such  vegetables  as  turnips,  cabbages,  and  onions, 
while  the  winter  grains  and  certain  grasses  make  some  growth  through- 
out the  winter  and  give  grazing  practically  all  the  year  round. 

Much  farm  work  may  be  done  during  the  winter  time  in  the  way 
of  clearing  land,  plowing,  constructing  fences  and  buildings,  and 
otherwise  preparing  for  the  more  active  period  of  the  summer's  work. 

The  tables  following  give  the  normal  monthly  and  annual  tem- 
perature and  precipitation  and  dates  of  last  and  first  killing  frosts 
reported  by  the  Weather  Bureau  station  at  Tuscumbia. 
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Normal  monthly  and  annual  temperature  and  precipitation. 


Month. 


January.. 
February 
March  .., 

April 

May 

June 

July 


Tuaoombia. 

Tempera- 
ture. 

Precipi- 
tation. 

OR 

Inches. 

40.2 

4.92 

48.5 

4.78 

52.7 

6.80 

62.0 

5.18 

71.0 

8.00 

79.6 

4.80 

78.7 

4. 48 

Month. 


August 

September 
October . . . 
November 
December. 

Year. 


49.70 


Dates  of  first  and  last  killing  frosts  at  Tusoumhia 


Year. 

Last  In 
upring. 

First  in 
faU. 

1902 

Mar.  19 
Apr.     4 
Apr.  17 
Mar.  21 
Apr.  14 
Apr.    2  • 

Nov.  27 
Oct.   27 
Oct.   22 
Oct.   11 
Oct.   14 
Oct.   26 

1904 

1906 

1906 

1907 

Average... 

AGRICULTURE. 

The  year  1836  marked  the  beginning  of  farming  in  this  section. 
The  valley  lands  were  among  the  first  opened  up  and  the  original 
forest  growth  of  oak,  hickory,  and  walnut  was  so  rapidly  removed 
that  by  1860  most  of  these  lands  were  cleared  and  in  cultivation, 
and  there  were  many  large,  prosperous  plantations  scattered  through- 
out the  valley  section.  The  mountain  section  still  retains  much  of 
the  native  forest  growth,  consisting  of  shortleaf  pine,  oak,  and 
hickory.  According  to  the  Twelfth  Census  46.1  per  cent  of  the  farm 
land  in  Colbert  County  is  improved.  The  valley  section  makes  up 
nearly  all  of  this. 

During  the  period  preceding  the  civil  war  the  Tennessee  River 
afforded  one  of  the  means  of  travel  and  transportation,  the  cotton 
being  hauled  to  the  various  landings  for  shipment  The  completion 
of  the  railroad,  now  the  Southern  Railway,  about  1850  greatly  im- 
proved transportation.  The  conditions  were  made  still  better  in 
1883,  when  the  North  Alabama  Railway  was  extended  across  the 
county  from  north  to  south. 
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During  the  last  few  years  considerable  attention  has  been  given 
to  the  study  of  better  and  more  intensive  methods  of  farming.  Cot- 
ton and  com  still  continue  to  be  the  principal  crops  produced,  with 
cotton  in  the  lead.  Rotation  of  crops  is  not  commonly  practiced, 
however,  with  the  exception  of  occasionally  alternating  com  with 
cotton.  When  land  begins  to  fall  off  in  productiveness,  it  is  allowed 
to  lie  idle  a  few  years  and  to  grow  up  in  native  grasses,  after 
which  it  is  again  brought  under  cultivation  for  a  time.  If  it  so 
happens  that  Japan  clover  (lespedeza)  forms  a  large  part  of  the 
growth  during  this  resting  period,  the  soil  is  very  much  improved 
by  reason  of  the  addition  of  nitrogen  and  the  accumulation  of  organic 
matter. 

Commercial  fertilizers  are  used  to  some  extent  on  the  uplands 
with  greater  or  less  degrees  of  profit,  the  bottom  lands  as  a  rule 
not  seeming  to  need  fertilizing,  except  in  some  cases  where  applica- 
tions of  kainit  or  mixed  fertilizers  high  in  potash  have  proved 
beneficial. 

Two  general  methods  of  plowing  and  preparing  the  land  for  cotton 
and  corn  are  followed,  both  of  which  have  advantages  under  certain 
conditions.  On  the  gently  rolling  areas  the  land  is  usually  plowed 
during  the  winter  or  in  the  spring  and  subsequently  harrowed  and 
then  bedded  up  in  ridges  3  or  4  feet  apart  by  throwing  four  fur- 
rows together  with  a  turn  plow,  or  by  using  a  4-disk  cultivator. 
A  large  double-moldboard  plow  is  also  sometimes  used  for  this  pur- 
pose. The  cotton  seed  is  planted  along  the  top  of  the  ridges,  usually 
by  means  of  a  1-horse  implement,  which  drops  the  seed  and  dis- 
tributes the  fertilizer  in  one  operation.  Some  farmers  consider  it 
a  little  better  to  apply  the  fertilizer  two  or  three  weeks  before  plant- 
ing the  cotton,  distributing  it  along  the  top  of  the  rows  and  mixing 
it  well  with  the  soil.  In  this  way  th^  fertilizer  becomes  thoroughly 
incorporated  with  the  soil  before  the  young  cotton  plants  have  started. 
The  use  of  the  cotton  planter,  however,  saves  considerable  labor  and 
is  popular  for  this  reason.  In  the  well-drained,  level  upland  areas 
as  well  as  in  the  rolling  areas  the  method  of  handling  the  soil  just 
described  is  highly  recommended  by  many  well-informed  farmers. 
Some  good  farmers,  however,  favor  the  practice  of  level  cultivation 
for  such  lands. 

On  the  other  hand,  upon  the  low-lying  areas  and  upon  the  steeper 
hillsides  the  farmers  fijid  it  very  desirable  to  ridge  row  the  land 
without  previously  plowing  the  fields.  In  the  former  case  the  ridges 
are  run  so  as  to  divert  the  drainage  waters  into  some  near-by  channel ; 
in  the  latter  they  follow  the  contours  of  the  hill  with  a  view  to  pre- 
venting erosion.  The  old  practice  of  shallow  plowing,  turning  up 
the  sml  to  a  depth  of  3  or  4  inches  only,  still  prevails,  though  the 
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increased  yields  and  better  tilth  resulting  from  deeper  plowing  have 
been  realized  by  some. 

Three  to  five  cultivations  are  given  cotton  and  com  during  the 
first  half  of  the  growing  period  of  the  crops.  For  this  purpose  the 
small  "  Dixie ''  plow  is  much  used,  one  man  and  one  mule  or  horse 
being  required  to  run  it.  A  number  of  improved  2-horse  culti- 
vators are  being  used,  and  these  have  the  advantage  of  cultivating 
a  row  at  a  time,  thus  very  materially  increasing  the  area  covered  in 
a  day,  besides  leaving  the  soil  in  a  much  better  condition.  The 
1-horse  sweep,  however,  is  often  very  effectively  used.  Shallow 
cultivation,  frequent  enough  to  keep  down  weeds  and  maintain  a 
loose  dirt  mulch,  is  beginning  to  find  many  adherents,  as  opposed  to 
the  old  practice  of  cultivation  or  plowing  so  deep  as  to  injure  the 
feeding  roots  of  the  growing  crop. 

The  old  practice  of  stripping  the  com  leaves  (pulling  fodder) 
before  the  ear  corn  is  mature  is  very  slowly  giving  way  to  the  prac- 
tice ot  cutting  the  whole  corn  plant  about  the  stage  when  the  ear 
com  is  almost  mature,  but  the  leaves  and  stalks  still  quite  green; 
then  gathering  this  into  small  shocks. 

The  old  practice  of  burning  the  com  and  cotton  stalks  and  other 
trash  is  being  displaced  to  some  extent.  The  better  way  is  to  turn 
all  such  organic  matter  under.  An  implement,  the  rolling-knife 
stalk-cutter,  which  breaks  down  the  stalks  and  cuts  them  into  small 
sections,  makes  it  practicable  to  turn  the  stalks  under  with  the  plow. 
This  practice  tends  to  keep  up  the  organic  content  of  the  soil  and  the 
resulting  humus,  a  constituent  which  many  of  the  cotton  soils  lack. 

Cotton  is  the  principal  crop  of  the  area  and  is  grown  in  many  cases 
almost  to  the  exclusion  of  other  crops,  though  this  one-crop  practice 
is  gradually  giving  way  to  a  more  diversified  farming,  such  as  the 
growing  of  corn,  small  grain,  forage  crops,  and  vegetables.  More 
attention  is  being  given  to  raising  hogs  and  other  live  stock  for  home 
consumption  and  marketing.  It  is  well  recognized  that  there  are  con- 
siderable areas  of  soil  in  the  county  upon  which  it  is  possible  to  carry 
on  this  diversified  system  of  farming  with  profit. 

Systematic  crop  rotation  is  not  as  yet  much  practiced  in  the  county. 
The  following  three-year  rotation,  however,  is  used  by  some  of  the 
more  progressive  farmers  and  is  strongly  recommended  as  being  well 
suited  to  the  soils  and  climatic  conditions  of  the  area :  First  year  cot- 
ton, second  year  corn,  third  year  oats  or  other  small  grain.  For  this 
rotation  it  would  be  desirable  for  the  three  fields  to  be  of  nearly  the 
same  size,  though  of  course  this  is  not  imperative.  This  rotation 
should  be  further  amplified  as  follows :  First  year,  cotton,  followed  by 
a  seeding  of  a  catch-crop  mixture  of  vetch  and  rye  just  before  the  last 
cultivation  of  the  cotton.  This  will  not  only  furnish  considerable 
pasturage  during  the  winter  months,  but  will  also  protect  the  field 
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from  leaching  and  washing;  and  besides,  when  the  ground  is  plowed 
in  the  spring  for  the  com  crop,  considerable  amounts  of  organic  mat- 
ter and  nitrogen  will  be  added  to  the  soil.  Second  year,  com,  fol- 
lowed by  cowpeas  sown  at  the  last  cultivation  of  the  corn.  This  will 
likewise  add  to  the  organic  and  nitrogen  supply  of  the  soil.  After 
the  corn  and  cowpeas  have  been  removed  the  field  should  be  thor- 
oughly prepared  for  the  fall  seeding  of  oats  or  wheat  that  follows 
next  in  the  rotation.  After  the  harvesting  of  the  oats  or  wheat  in 
the  third  year  the  ground  should  be  immediately  disked  or  plowed  to 
a  depth  of  2  or  3  inches  and  sown  to  cowpeas.  During  the  following 
winter  the  growth  of  grass  and  weeds  is  usually  sufficient  to  furnish 
good  pasturage.  However,  if  better  pasturage  is  desired  the  ground 
should  be  disked  lightly  in  the  fall  and  a  catch  crop  of  rye  and  vetch 
should  be  sown.  Instead  of  sowing  cowpeas  after  the  wheat  or  oats 
some  advocate  the  sowing  of  Japan  clover  in  the  young  oats  in  the 
latter  part  of  February.  On  removal  of  the  oats,  the  young  clover 
plants  quickly  thicken  up  in  the  oat  stubble  and  by  fall  afford  one  or 
two  cuttings  of  hay.  If  the  second  crop  matures  too  late  to  be  cut  for 
hay,  good  winter  grazing  is  afforded  without  any  further  effort  on 
the  part  of  the  farmer.  In  the  spring  the  land  should  be  plowed  and 
prepared  for  cotton  if  the  above  rotation  is  strictly  observed. 

By  adopting  this  rotation  the  following  advantages  are  secured, 
namely,  the  constant  utilization  of  the  land  the  year  round  for  profit, 
the  continuous  addition  of  nitrogen  as  well  as  organic  matter  to  the 
soil  by  growing  catch  crops  largely  of  a  leguminous  nature,  the  de- 
struction of  many  weeds  and  insect  pests,  and  the  retarding  of  erosion 
by  winter  cover  crops.  With  its  use  the  soil  becomes  more  productive 
the  longer  it  is  cultivated  instead  of  declining  in  yields,  as  is  too  often 
the  case  imder  the  old  methods  of  cultivation. 

It  has  been  found  that  commercial  fertilizers  are  much  more 
effective  when  used  on  soils  already  well  supplied  with  organic 
matter;  hence  the  above  rotation  plan  is  desirable  even  where  fer- 
tilizers are  to  be  used.  An  acre  mixture  for  cotton  on  rather  thin 
land  which  yields  one-third  to  one-half  bale  per  acre  may  be  as 
follows:  Two  hundred  pounds  of  high-grade  acid  phosphate,  200 
pounds  of  cotton-seed  meal,  and  10  or  20  pounds  of  muriate  of  potash. 
A  smaller  quantity  of  this  mixture  may  of  course  be  used  on  an  acre, 
but  the  400-pound  application  is  highly  recommended  by  those  who 
have  tested  the  matter.  After  the  land  becomes  more  productive, 
giving  three- fourths  to  1  bale  of  cotton  or  more  per  acre,  the  follow- 
ing formula  might  be  used :  Three  hundred  pounds  acid  phosphate, 
100  pounds  cotton-seed  meal,  and  the  usual  10  or  20  pounds  of 
muriate  of  potash.  The  nitrogen  carrier  is  much  reduced  in  this 
formula,  this  being  admissible  because  the  soil  has  become  more 
highly  charged  with  decaying  organic  matter.    Various  intermediate 
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mixtures  between  these  two  formulas  may  of  course  be  made  up 
according  to  one's  judgment  of  what  the  soil  requires.  For  com 
the  formula  varies  some  in  the  direction  of  larger  proportion  of 
cotton-seed  meal.  For  the  thin  soil  conditions  noted  above  the  acre 
mixture  may  be  proportioned  as  follows:  One  hundred  and  fifty 
pounds  acid  phosphate,  250  pounds  cotton-seed  meal,  and  6  to  10 
pounds  of  muriate  of  potash.  As  the  organic  matter  in  the  soil 
increases  the  formula  may  be  changed,  as  follows :  Two  hundred  and 
seventy-five  pounds  of  acid  phosphate,  125  pounds  of  cotton-seed 
meal,  and  the  usual  6  to  10  pounds  of  muriate  of  potash. 

For  oats  under  similar  soil  conditions,  a  mixture  of  125  pounds  acid 
phosphate,  225  pounds  cotton-seed  meal,  and  50  pounds  muriate  of 
potash  is  recommended  as  an  acre  application,  the  oats  requiring  a 
higher  proportion  of  potash  than  either  of  the  preceding  crops.  As 
the  organic  matter  in  the  soil  increases  the  cotton-seed  meal  may 
be  reduced  to  something  about  as  follows:  Two  hundred  and  fifty 
pounds  acid  phosphate,  100  pounds  cotton-seed  meal,  and  50  or  60 
pounds  of  muriate  of  potash.  It  is  usually  more  practical  to  apply 
the  fertilizer  for  oats  or  any  small  grain  at  the  time  of  seeding, 
the  grain  drills  usually  having  fertilizer  distributer  attachments 
that  can  be  adjusted  to  let  down  the  number  of  poimds  per  acre 
desired. 

Nitrate  of  soda  in  some  cases  may  be  advantageously  used  as  a  top 
dressing  on  young  cotton,  com,  and  small  grain  to  the  amount  of 
say  30  to  100  pounds  per  acre,  the  larger  amount  where  strong  stimu- 
lation seems  necessary.  It  may  be  applied  in  two  or  more  applica- 
tions, thus  enabling  the  farmer  to  judge  more  accurately  when  enough 
has  been  used.  An  application  of  100  pounds  of  nitrate  of  soda  rep- 
resents a  cost  of  about  $3. 

The  acre  fertilizer  formulas  given  above  for  cotton,  com,  and  oats 
represent  a  cost  of  $4  to  $6  each,  a  smaller  amount  if  home  mixed. 
At  best  fertilizing  is  expensive,  and  this  further  emphasizes  the  idea 
that  commercial  fertilizers  should  be  used  conservatively  and  judi- 
ciously; that  is  to  say,  the  right  mixture  and  amount  for  each  soil 
and  crop  should  be  sought  after  diligently.* 

Not  enough  poultry  and  hogs  are  produced  to  supply  the  local 
demands.  The  price  paid  for  these  and  dairy  products  suggests  that 
there  is  room  for  an  extension  along  these  lines,  both  for  local  markets 
and  shipping  purposes.  On  the  whole,  it  is  believed  more  extensive 
live-stock  raising  would  be  practicable  and  profitable.  The  great 
native  summer  pasture  grass  is  Bermuda,  but  Japan  clover  and  crab 
grass  also  make  good  summer  forage,  while  for  winter  pasture  the 

«  For  further  information  on  fertilizers  see  Bull.  No.  23,  Ala.  Dept.  of  Agr. 
and  Ind. 
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vetches,  bur  clover,  and  Texas  bluegrass  afford  succulent  feed  through 
most  of  the  winter.  Notwithstanding  the  fact  that  local  conditions 
appear  so  favorable  for  the  production  of  plenty  of  good  hay  in  the 
area  itself,  a  great  deal  of  baled  hay  is  shipped  in  annually.  Prob- 
ably this  will  cease  with  the  extension  of  diversified  farming. 

Vegetables  of  various  sorts  are  easily  grown  almost  the  year  round 
for  home  use  and  for  the  local  markets,  though  there  is  some  importa- 
tion of  these  products,  especially  Irish  potatoes.  No  doubt  ;narket 
gardeners  could  develop  quite, a  profitable  business  supplying  the 
local  and  outside  markets.  The  growing  of  celery  has  been  attempted 
upon  the  rich  bottom  lands  near  Cherokee.  Fruit  has  never  been  pro- 
duced except  in  a  small  way  for  local  use.  The  mountain  section  of 
the  county  by  reason  of  its  elevation  and  good  air  drainage  is  recog- 
nized as  being  fairly  well  suited  for  the  production  of  peaches  and 
apples,  and  some  fair-sized  orchards  are  being  set  out. 

Day  labor  is  scarce,  the  iron  works  at  Sheffield  and  the  Govern- 
ment works  incident  to  the  construction  of  the  8-mile  Colbert  Shoals 
Canal  on  the  northwestern  edge  of  the  county  being  partly  respon- 
sible for  the  labor  shortage  during  the  last  few  years. 

When  labor  is  hired  by  the  day  the  average  wage  is  about  75  cents 
for  ten  hours'  work.  Ten  to  tweqity  dollars  a  month  is  the  usual 
wage,  with  board  in  addition,  for  farm  labor  during  six  or  seven 
months  of  the  growing  season.  During  cotton-picking  time  labor  is 
usually  more  scarce,  and  the  wage  for  picking  varies  from  50  cents 
to  $1  per  100  pounds  of  seed  cotton.  Most  of  the  tenants,  however, 
rely  on  their  families  to  do  the  picking. 

According  to  the  Twelfth  Census  about  63.6  per  cent  of  the  farms 
of  the  county  are  operated  by  tenants,  cash  and  share  rentals  being 
about  equally  divided.  An  agreement  in  which  the  tenant  must  give 
100  pounds  of  lint  cotton  per  acre  regardless  of  the  acreage  yield  is 
sometimes  entered  into.  Cash  rentals  vary  from  $2  to  $5  an  acre. 
There  are  two  methods  of  share  rentals  practiced.  One  is  where  the 
owner,  furnishing  the  land,  necessary  buildings,  tools,  work  stock, 
and  half  the  fertilizer,  receives  half  the  crop.  The  other,  which 
seems  to  be  in  greater  favor,  is  where  the  owner  furnishes  only  the 
land  and  necessary  buildings,  while  the  tenant  furnishes  all  the  tools, 
work  stock,  labor,  and  fertilizers.  In  this  case  the  rent  is  one-third 
of  the  corn  and  one-fourth  of  the  lint  cotton.  Most  of  the  tenants 
are  found  in  the  valley  section. 

The  average  size  of  farms  in  Colbert  County,  according  to  the 
Twelfth  Census,  is  93.6  acres,  which  is  misleading,  as  each  tenancy  is 
classed  as  a  "  farm."  The  size  of  the  majority  of  holdings  ranges 
from  20  to  500  acres,  while  there  are  a  good  many  tracts  containing 
1,000  to  5,000  acres,  and  in  one  or  two  cases  from  20,000  to  40,000 
acres,  these  latter  being  in  the  mountain  section. 
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The  value  of  cleared  farm  land  in  the  valley  section  of  Colbert 
County  ranges  from  about  $10  to  $25  an  acre.  In  the  moimtain  sec- 
tion land  with  the  timber  removed  is  valued  at  from  $1  to  $2  an 
acre,  and  with  timber  on  it  about  $5  an  acre,  while  improved  farm 
land  here  may  also  bring  $5  an  acre.  The  very  hilly,  stony,  and 
gravelly  lands  have  but  little  value  aside  from  the  timber.  The  bot- 
tom lands,  like  the  valley  uplands,  usually  have  a  value  of  from  $15 
to  $25  an  acre,  wherever  not  too  often  subject  to  overflow.  In  the 
mountain  section  a  tract  containing  some  bottom  and  considerable 
rough,  hilly  land  with  timber  may  have  an  apparently  high  value  for 
farming  purposes,  since  the  bottom  may  easily  be  cultivated,  while 
the  hill  land  affords  range  for  live  stock. 

SOILS. 

The  surface  features  of  Colbert  County  fall  naturally  into  two 
divisions — the  valley  section  and  the  mountain  section.  The  valley 
section  is  confined  to  the  northern  part  of  the  area  where  it  occupies 
approximately  40  per  cent  of  the  county,  its  southern  boundary, 
which  is  approximately  parallel  to  the  Tennessee  River,  passing 
through  Lagrange,  Springvalley,  Pride,  and  Cherokee.  The  topog- 
raphy of  the  valley  is  as  a  rule  gently  rolling,  though  there  are  some 
small  areas  where  it  is  flat.  Where  gently  rolling  it  is  quite  well 
drained,  but  the  flat  areas  are  usually  in  need  of  artificial  drainage. 
The  rock  underlying  the  valley  is  mainly  the  St.  Louis  limestone, 
though  in  places  along  the  edge  of  the  mountain  section  the  Bangor 
limestone  appears  and  enters  into  the  formation  of  the  soils.  Both 
of  these  formations  are  of  Lower  Carboniferous  age. 

With  the  exception  of  the  bottom  lands  the  valley  soils  are  all 
residual,  and  consist  mainly  of  clay  loams  and  silt  loams.  They 
are  the  Decatur  silt  loam,  the  Abernathy  silt  loam,  Clarksville  loam, 
Colbert  fine  sandy  loam,  Clarksville  stony  loam,  Leighton  loam, 
Guthrie  silt  loam,  Colbert  silt  loam.  King  clay  loam,  and  King  clay. 
The  last  three  soils  are  derived  from  the  Bangor  formation ;  the  rest 
from  the  St.  Louis  formation. 

The  topography  of  the  'mountain  section  varies  from  rolling  to 
hilly,  rough,  and  broken.  The  valleys  are  narrow  and  steep  sided 
as  a  rule,  while  the  divides  are  often  much  dissected  and  eroded. 
There  are,  however,  occasional  broad,  plateaulike  areas  on  some  of 
the  divides.  The  drainage  is  excellent,  the  area  being  crossed  by  many 
streams  flowing  northward  into  the  Tennessee  River.  Many  of  the 
smaller  streams  and  branches  are  swift  running  and  have  little  or  no 
bottom  land  along  their  courses.  The  rocks  underlying  the  mountain 
section  belong  to  the  Coal  Measures  and  are  Carboniferous  in  age. 
They  consist  principally  of  alternating  layers  of  sandstone  and  sandy 
shales.    The  aggregate  thickness  of  these  is  hundreds  of  feet. 
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The  soils  of  the  mountain  section  are  of  two  classes,  namely,  those 
which  are  purely  residual^  being  derived  directly  from  the  weathering 
of  the  underlying  sandstones  and  shales ;  and  those  which  are  sedimen- 
tary, derived  from  the  weathering  of  the  unconsolidated  material 
known  as  the  Tuscaloosa  formation,  which  during  the  Cretaceous  pe- 
riod was  deposited  as  a  mantle  over  the  sandstones  and  shales.  The 
residual  soils  are  the  Dekalb  silt  loam  and  the  Dekalb  stony  loam. 
The  distinction  between  these  two  soil  types  is  mainly  one  of  topo- 
graphic position,  the  former  being  found  in  limited  patches  upon  pla- 
teaulike areas  on  the  tops  of  divides,  while  the  latter  occurs  in  large 
areas  upon  the  steep  valley  sides  below  or  in  any  location  where  erosion 
has  been  specially  active.  To  the  sedimentary  soils  belong  the  Glenn 
loam  and  the  Glenn  gravelly  loam.  As  in  the  case  of  the  Dekalb 
types,  the  diflference  between  the  Glenn  soils  is  due  primarily  to 
erosion,  the  loam  areas  being  found  on  the  plateaulike  tops  of  ridges 
where  erosion  has  been  least,  and  the  gravelly  areas  on  the  steep 
slopes  where  it  has  been  especially  active. 

Throughout  both  the  valley  and  mountain  sections  are  found  many 
areas  of  bottom  land.  The  largest  development  occurs  along  Town 
Creek  in  the  eastern  part  of  the  county  and  along  Big  Bear  River 
in  the  western  part.  Besides  these  more  important  areas,  many 
smaller  bodies  occur  as  strips  of  varying  width  along  the  minor 
streams.  There  are  few  farms  that  do  not  contain  some  bottom 
land,  though  in  many  cases  owing  to  the  narrowness  of  the  strips  it 
was  not  practicable  to  show  them  in  the  map  accompanying  this 
report. 

The  surface  features  of  the  bottoms  vary  from  flat  to  slightly 
rolling.  Most  of  them  are  subject  to  annual  overflow.  Along  some 
of  the  larger  streams  there  is  an  occasional  high-lying  area  known  as 
second  bottom,  which  is  somewhat  more  rolling  than  the  rest  of  the 
bottom  land  and  is  not  subject  to  overflow  except  during  very  high 
water  in  the  streams.  These  bottom  lands  are  alluvial  in  origin  and 
each  successive  overflow  brings  fresh  material  from  the  uplands  and 
deposits  it  upon  the  surface.  The  character  of  these  deposits  is  often 
quite  variable  in  short  distances,  but  it  is  not  possible  to  show  these 
variations  upon  a  map  of  the  scale  used  in  the  survey.  All  of  the 
bottom  land  in  the  county  was  mapped  as  one  soil  type,  Huntington 
loam. 
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The  following  table  gives  the  names  and  areas  of  the  several  diflfer- 
ent  types  of  soil  mapped  in  Colbert  County : 

Areas  of  different  soils. 


Soil.                      1    Acres. 

Percent. 

Soil. 

Acres. 

Percent. 

Detail)  Btopy  lofim W ,  «i6 

21.8 
18.0 
14.6 
9.8 
9.4 
8.6 
6.9 
6.1 
1.9 

Leighton  loam 

5,440 
5,312 
3,136 
1,408 
960 
832 

1.4 

Glenn  grrayelly  loam 69,812 

Gathrie  silt  loam 

1.4 

Decatnr  silt  loam 6!>.  S72 

King  clay  loam 

.8 

Huntington  loam 37,440 

King  clay 

.4 

Clarksvllle  loam 36,160 

Colbert  fine  sandy  loam 

.3 

Ck)lbert  silt  loam 83,068 

.2 

Total 

Dekalb  sUt  loam 26,368 

884,000 

Clarksvllle  stony  loam 19, 712 

Glflpnloam 7,i04 

DECATUB    SILT   LOAM. 


The  Decatur  silt  loam,  locally  known  as  "  red  land,"  consists  of  a 
reddish  to  brownish  silt  loam  with  a  depth  varying  from  6  to  10 
inches,  underlain  to  a  depth  of  3  feet  or  more  by  a  reddish  colored 
clay  or  silty  clay.  In  spots  the  soil  is  inclined  to  contain  considerable 
fine  sand  and  in  other  places  the  sand  is  replaced  by  clay.  The  type 
is,  however,  easily  cultivated  and  may  usually  be  handled  under  a 
rather  wide  range  of  moisture  conditions.  Sometimes  when  the  soil 
has  been  cropped  so  close  as  to  reduce  its  organic  content  there  is  a 
tendency  for  it  to  run  together  and  bake  if  handled  when  too  wet. 

The  Decatur  silt  loam  is  confined  to  the  valley  section  of  the  county, 
forming  the  greater  part  of  the  area  east  of  Tuscumbia.  The  surface 
varies  from  level  to  gently  rolling,  the  latter  topography  predomi- 
nating. As  a  rule,  the  surface  drainage  is  good  and  this,  together 
with  the  mellow  texture  of  the  soil,  makes  the  type  an  excellent  one 
for  general  farming. 

Residual  in  origin,  the  Decatur  silt  loam  owes  its  formation  to  the 
weathering  of  the  St  Louis  limestone.  It  is  possible  that  the  material 
may  have  been  modified  to  a  slight  extent  by  alluvial  action  during 
some  remote  geologic  time. 

The  native  forest  consisted  of  oak,  hickory,  and  walnut,  which  has 
been  almost  entirely  removed.  Under  cultivation  the  soil  is  well 
adapted  to  all  of  the  general  farm  crops  of  the  region,  including  cot- 
ton, com,  and  oats,  besides  such  forage  crops  as  Bermuda  grass,  Japan 
clover,  and  alfalfa. 

Under  the  prevailing  tenant  system  the  average  yield  per  aci'c  of 
cotton  is  from  one-half  to  three- fourths  bale ;  corn,  20  to  40  bushels, 
and  oats,  20  to  40  bushels.  It  is  believed  that  double  these  yields 
could  often  be  secured  by  better  methods  of  cultivation.  The  fertil- 
izer applications  per  acre  recommended  for  the  above  crops  upon  this 
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soil  type  are  as  follows:  For  cotton,  a  mixture  of  about  200  pounds 
of  acid  phosphate,  the  same  quantity  of  cotton-seed  meal,  and  from  10 
to  20  pounds  of  muriate  of  potash ;  for  corn  about  250  pounds  of  acid 
phosphate,  150  pounds  of  cotton-seed  meal,  and  6  to  10  pounds  of 
muriate  of  potash;  for  oats,  125  pounds  of  acid  phosphate,  225 
pounds  of  cotton-seed  meal,  and  50  pounds  of  muriate  of  potash. 
These  applications^  and  especially  the  cotton-seed  meal  portion  of  the 
mixtures,  may  be  greatly  reduced  as  the  soil  is  brought  to  a  higher 
state  of  productiveness. 

Fall  plowing  may  be  practiced  if  desired  on  the  Decatur  silt  loam 
and  the  surface  is  level  enough  so  that  the  fields  may  be  allowed  to 
stand  throughout  the  winter  without  a  cover  crop  and  yet  not  suffer 
from  erosion.  The  best  practice,  however,  is  to  sow  some  such  crop 
as  hairy  vetch,  rye,  or  oats,  which  make  good  winter  forage  and 
enable  the  famer  to  carry  more  live  stock. 

Besides  the  staple  crops,  there  are  a  number  of  special  crops  that 
may  be  grown  to  advantage.  Cowpeas  produce  very  well  on  this  soil, 
and  if  fertilized  at  all  require  only  about  300  pounds  of  acid  phos- 
phate and  20  or  25  pounds  of  muriate  of  potash  to  the  acre.  The 
cowpea  is  distinctly  a  hot-weather  plant,  matures  in  sixty  or  seventy 
days  from  time  of  planting,  and  serves  very  well  as  a  catch  crop  in 
corn  or  for  sowing  on  oat  stubble.  The  Decatur  silt  loam  is  also 
suited  to  alfalfa,  red  clover,  Japan  clover,  and  the  other  clovers. 
Sweet  potatoes,  Irish  potatoes,  and  other  truck  crops  produce  well, 
and  small  fruit,  such  as  strawberries,  can  be  grown  to  perfection. 

The  land  of  this  type  is  as  high  priced  as  any  in  the  area,  ranging 
in  value  from  $15  to  $30  an  acre. 

The  following  table  shows  the  results  of  mechanical  analyses  of 
typical  samples  of  the  Decatur  silt  loam. 

Mechanical  analyses  of  Decatur  silt  loam. 


No. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

Silt. 

Clay. 

19893  

Soil 

Percent. 

00 

.8 

Percent. 
0.5 

.7 

Percent. 

3.8 

.9 

Percent. 
3.7 
4.5 

Percent. 
8.1 
4.4 

Pet  cent 
63.6 
48.6 

Percent 
20.8 

198M 

Subsoil 

45.6 

ABEBNATHY   SILT   LOAM. 


The  soil  of  the  Abernathy  silt  loam,  which  has  a  depth  of  5  to  8 
inches,  consists  of  a  reddish  silt  loam.  Beneath  this  and  extending 
to  a  depth  of  36  inches  or  more  occurs  a  subsoil  of  reddish  heavy  silt 
loam  which  in  the  lower  depths  changes  from  a  solid  to  a  mottled 
color. 
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This  type  of  soil  occurs  in  a  few  small  areas  in  the  northeastern 
part  of  the  county  and  is  closely  associated  with  the  Decatur  silt 
loam.  It  occupies  depressions  in  the  upland  and  is  usually  poorly 
drained.  It  owes  its  origin  to  surface  wash  from  the  surrounding 
higher  lands.  It  contains  a  high  percentage  of  organic  matter,  and 
where  well  drained  produ(5es  excellent  yields  of  com  and  forage 
crops,  as  well  as  fairly  good  cotton.  Most  of  the^type  is  in  cultiva- 
tion. A  top  dressing  of  lime  would  doubtless  make  this  type  still 
more  productive.  Commercial  fertilizer  if  used  at  all  should  have  a 
rather  lower  cotton-seed  meal  content  than  indicated  for  use  on  the 
Decatur  silt  loam. 

Of  the  forage  crops  Bermuda  grass,  Japan  clover,  Texas  bluegrass, 
and  sorghum  produce  well  on  this  type. 

The  following  table  shows  the  texture  of  the  soil  and  subsoil  of  the 
Abemathy  silt  loam : 

Mechanical  analy8e8  of  Abemathy  silt  loam. 


No. 

Deecription. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

nne 
sand. 

Very  nne 
sand. 

Silt 

Clay. 

19891 

Soil 

Percent 

0.2 

.4 

Percent, 
0.6 
1.6 

Percent 
0.8 
1.8 

Percent 
6.5 
10.4 

Percent. 
6.2 
10.9 

Percent 
70.2 
65.0 

Percent 
17.2 

19892 

Subsoil 

20.0 

CLABKSVILLE  LOAM. 


The  Clarksville  loam,  locally  known  as  "  gray  land,"  consists  of  a 
mellow  gray  loam  with  a  depth  of  6  or  8  inches,  underlain  to  36 
inches  or  more  by  a  subsoil  of  brown  clay  to  silty  clay  which  changes 
with  depth  to  red.  The  texture  and  structure  as  well  as  the  topo- 
graphic features  of  this  type  are  practically  the  same  as  those  of  the 
Decatur  silt  loam,  the  gray  surface  soil  of  the  Clarksville  loam  be- 
ing the  feature  distinguishing  the  two  types.  Within  the  areas  of 
Clarksville  loam  there  are  often  spots  of  red  land  which  closely  re- 
semble the  Decatur  silt  loam,  but  these  are  usually  too  small  to  be 
shown  upon  the  map.  The  type  is  mellow  and  is  easy  to  plow  and 
cultivate. 

Soil  of  this  character  is  confined  to  the  valleys  of  the  Tennessee 
and  Big  Bear  rivers  and  is  best  developed  in  the  northeastern  and 
northwestern  comers  of  the  county.  The  surface  is  level  to  gently 
rolling  in  character  and  the  natural  drainage  is  good.  The  soil 
owes  its  origin  to  the  weathering  of  the  St.  Louis  limestone.  It  is, 
as  a  rule,  rather  deficient  in  organic  matter. 

Originally  this  soil  supported  a  forest  growth  of  oak,  hickory,  and 
walnut,  but  this  has  been  largely  removed  and  most  of  the  area  is  in 
cultivation.    Cotton,  corn,  small  grain,  forage  crops,  and  truck  crops 
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do  well,  though  it  is  not  considered  quite  as  productive  as  the  De- 
catur silt  loam.  The  yield  of  cotton  ranges  from  one-third  to  one- 
half  bale  per  acre,  com  15  to  30  bushels,  and  oats  20  to  40  bushels  per 
acre.  Deeper  plowing,  rotation,  and  fertilization  recommended  for 
the  Decatur  silt  loam  applies  equally  well  to  this  type. 

Farms  composed  of  this  soil  bring  from  $10  to  $25  an  acre,  and 
are  considered  among  the  most  desirable  in  the  valley  uplands.  Bet- 
ter farm  practices  would  soon  put  the  soil  in  a  much  more  productive 
state. 

The  following  table  gives  the  results  of  mechanical  analyses  of 
typical  sampled  of  soil  and  subsoil  of  the  Clarksville  loam : 

Mechanical  analyses  of  Clarksville  loam. 


No. 

Deacrlptlon. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
Band. 

Fine 
sand. 

Very  fine 
sand. 

sut. 

Clay. 

19877 

Soil 

Percent. 

0.0 

.8 

Percent, 
0.7 
1.4 

Percent 
2.9 
1.4 

Percent. 
24.0 
18.6 

Percent 
14.3 
11.0 

Per  cent. 
44.7 
43.8 

Percent 
18.6 

19878 

Snbfloil 

28.6 

COLBEBT  FINE  SANDT  LOAM. 

The  Colbert  fine  sandy  loam  consists  of  a  gray,  sometimes  brown- 
ish, fine  sandy  loam  6  or  8  inches  in  depth,  underlain  to  a  depth  of  36 
inches  by  a  red  silty  to  fine  sandy  clay.  In  proximity  to  the  Decatur 
silt  loam  the  soil  is  inclined  to  be  somewhat  silty  in  texture  and  a  little 
browner  in  color  than  in  typical  areas. 

Only  a  very  limited  area  of  this  soil  occurs.  One  area  containing 
about  1  square  mile  lies  east  of  Springvalley  and  two  other  much 
smaller  areas  north  of  Mahama.  The  surface  is  level  to  gently  roll- 
ing and  the  drainage  is  good.  It  is  a  residual  type,  probably  derived 
from  some  fine-grained  sandstone  associated  with  the  St.  Louis  or 
Bangor  limestone  formation. 

The  soil  of  this  type  makes  very  desirable  farm  land,  being  mellow 
and  easy  to  cultivate  and  well  adapted  to  growing  the  staple  crops 
of  the  region.  It  is  deficient  in  organic  matter  and  the  crop  yields 
would  be  greatly  increased  by  rotation  of  crops  including  some 
legume.  Under  the  present  system  of  farming  the  yield  of  cotton  is 
about  one- fourth  to  one-half  bale  per  acre  and  of  other  crops  in  like 
proportion.  Owing  to  its  light  texture,  the  soil  is  well  adapted  to  the 
growing  of  truck  crops. 

The  rotation  and  fertilizers  suggested  for  the  Decatur  silt  loam 
would  be  valuable  in  case  of  the  Colbert  fine  sandy  loam.  Indeed,  the 
necessity  for  adding  organic  matter  to  the  Colbert  fine  sandy  loam 
is,  if  anything,  of  greater  importance.  The  keeping  of  more  live 
stock,  conserving  the  manure  and  applying  it  to  the  fields,  preferably 
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before  the  sowing  of  the  winter  forage  or  pasture  crops,  would  also 
have  a  marked  effect  in  increasing  the  yields  of  cotton  and  com, 
besides  giving  much  heavier  yields  of  hay  and  better  pasturage. 

Land  of  this  type  of  soil,  like  that  of  the  other  better  valley  lands, 
ranges  in  value  from  $15  to  $25  an  acre. 

The  following  table  gives  the  results  of  mechanical  analyses  of 
typical  samples  of  the  Colbert  fine  sandy  loam : 

Mechanical  analyses  of  Colbert  fine  sandy  loam. 


No. 

Deecription. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

sut 

Clay. 

19876 •.. 

Soil 

Percent. 

0.1 

.0 

Percent. 

4.4 

.6 

Percent. 
17.1 
1.6 

Percent 
40.7 
11.2 

Percent 
3.5 
7.0 

Percent 
14.8 
82.2 

PercatL 
18.7 

19876 

Subsoil 

48l2 

CLABKSVILLE  STONY  LOAM. 


The  Clarksville  stony  loam  consists  of  6  or  8  inches  of  a  gray  silt 
loam,  imderlain  to  a  depth  of  3  feet  or  more  by  a  yellowish  or  reddish- 
brown  silty  clay.  Disseminated  through  both  soil  and  subsoil  are 
found  from  30  to  60  per  cent  of  rounded  gravel  and  angular  quartz 
and  cherty  limestone  fragments  varying  from  one-half  inch  to  6 
inches  in  diameter.  The  angular  rock  fragments  are  often  so  numer- 
ous as  to  interfere  seriously  with  cultivation.  In  places,  however, 
where  these  fragments  are  not  too  numerous  the  type  is  an  easy  one 
to  plow  and  cultivate. 

There  is  a  considerable  area  of  the  Clarksville  stony  loam  in  Colbert 
County.  It  occurs  in  an  almost  unbroken  strip  in  the  northern  part 
of  the  county,  where  it  forms  the  bluffs  and  hollows  along  the  Ten- 
nessee River.  It  is  also  found  in  a  few  small  isolated  ridges  and 
knobs  back  in  the  valley.     The  natural  drainage  of  the  type  is  good. 

The  Clarksville  stony  loam  is  a  residual  type  derived  through 
weathering  from  the  St.  Louis  limestone.  Its  stony  character  is  due 
to  an  accumulation  of  the  resistant  quartz  and  cherty  rock  which  were 
bedded  in  the  massive  limestone.  Erosion  has  removed  much  of  the 
other  finer  material  and  left  these  fragments  strewn  upon  the  sur- 
face and  in  the  soil  and  subsoil.  Along  the  Tennessee  River  the 
underlying  massive  limestone  outcrops  as  bluffs  from  20  to  100  feet 
high. 

Originally  the  type  was  forested  with  oak,  hickory,  walnut,  and 
some  chestnut.  The  more  stony  and  hilly  areas  are  still  forested, 
while  the  less  stony  and  gently  rolling  areas  are  cleared  and  used  for 
farming.  Bermuda  and  Japan  clover  grow  well.  Cotton  also  pro- 
duces well,  averaging  about  one-half  bale  per  acre.    The  yields  of 
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com  vary  from  15  to  30  bushels  per  acre.  The  farmers  believe  that 
the  stony  nature  of  this  soil  makes  it  more  retentive  of  moisture  and 
better  able  to  resist  drought  than  the  other  upland  soils  of  the  valley. 
It  is  believed  that  deeper  plowing,  rotation  of  crops,  more  rational 
fertilization,  such  as  suggested  for  Decatur  silt  loam,  would  very 
materially  increase  crop  yields  on  this  type.  The  value  of  this  land 
varies  from  about  $5  to  $20  an  acre. 

The  following  table  gives  the  results  of  mechanical  analyses  of 
fine-earth  samples  of  the  soil  and  subsoil  of  the  Clarksville  stony 
loam: 

Mechanical  analyses  of  Clarksville  stony  loam. 


No. 

Description. 

Pine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Pine 
sand. 

Very  fine 
sand. 

sut. 

Clay. 

19881 

Soil 

Percent. 

0.5 

.4 

Percent. 
1.1 
1.1 

Percent. 
8.6 
2.2 

Percent 
19.1 
16.0 

Percent. 
8.7 
8.8 

Percent. 
63.1 
51.8 

Percent. 
13.7 

19882 

SubsoU 

20.1 

LEIOHTON   LOAM. 


The  Leighton  loam,  locally  known  as  "  gray  land,"  consists  of  a 
mellow,  gray  silty  loam  with  a  depth  of  8  to  10  inches,  underlain  to 
a  depth  of  3  feet  or  more  by  a  brown  to  yellowish-gray  clay  or  silty 
clay.  In  places  throughout  both  soil  and  subsoil  iron  concretions 
occur,  and  occasionally  traces  of  small  quartz  gravel  are  found, 
though  the  presence  of  the  latter  is  not  a  characteristic  feature  of  the 
type. 

Very  limited  areas  of  this  soil  occur  in  the  valley  of  the  Tennessee. 
It  is  best  developed  in  the  northeastern  corner  of  the  county.  Over 
the  greater  proportion  of  the  type  the  underdrainage  is  deficient, 
though  where  the  surface  features  are  gently  rolling  the  natural 
drainage  is  good.  It  is  a  residual  soil,  derived  through  weathering 
from  the  underlying  St.  Louis  limestone. 

Forests  of  oak,  hickory,  and  walnut,  only  small  areas  of  which 
remain,  at  one  time  covered  the  areas  of  this  soil.  At  present  most 
of  the  type  is  cleared  and  in  cultivation.  It  is  an  excellent  soil  for 
general  farming.  Cotton,  corn,  forage,  and  truck  crops  are  grown. 
The  yield  of  cotton  ranges  from  about  one-fourth  to  one-half  bale 
per  acre.  Under  a  better  cropping  system,  such  as  suggested  for 
use  on  the  Decatur  silt  loam,  much  better  yields  could  be  expected. 
This  system  would  tend  to  add  organic  matter  to  the  soil,  a  substance 
in  which  as  a  rule  it  is  now  lacking. 

In  value  this  soil  compares  favorably  with  other  soils  of  the  local- 
ity. Farms  may  be  purchased  for  $10  to  $25  an  acre,  depending  upon 
the  character  of  the  improvements  and  the  situation  with  respect  to 
market  and  shipping  points. 
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The  following  table  gives  the  results  of  mechanical  analyses  of 
samples  of  the  soil  and  subsoil  of  the  Leighton  loam : 

Mechanical  analyses  of  Leighton  loam. 


No. 

Description. 

Fine 
gravel. 

Ooane 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

Silt 

Clay. 

19917 

Soil 

Percent. 

0.8 

.0 

Percent. 
2.1 

.7 

Percent. 
1.6 
1.0 

Percent. 
10.8 
7.0 

Percent. 
14.0 
10.6 

Percent. 
61.3 
47.8 

Percent 
19.2 

19918 

Sutoofl 

88.2 

GUTHRIE  SILT  LOAM. 


The  surface  soil  of  the  Guthrie  silt  loam  consists  of  6  or  8  inches 
of  gray  to  dark-gray,  usually  mottled,  compact  silty  loam.  It  is 
underlain  to  a  depth  of  3  feet  by  a  compact,  rather  impervious,  gray- 
ish or  mottled  clay  or  silty  clay.  Both  soil  and  subsoil  contain  vary- 
ing quantities  of  iron  concretions,  the  result  of  swampy  conditions. 
It  is  a  difficult  type  to  plow  and  cultivate. 

Areas  of  this  soil  are  found  in  the  valley  section  in  the  northeast- 
em  part  of  the  county,  where  they  occur  mainly  as  small  basinlike 
depressions  from  5  to  10  feet  below  the  level  of  the  surrounding 
uplands.  The  surface  is  flat  and  the  drainage  is  very  poor.  During 
winter  rain  water  often  stands  in  these  depressions  for. long  periods. 

Most  of  the  type  is  covered  with  oak,  sweet  gum,  and  an  under- 
growth of  shrubbery  and  water  grasses.  Very  little  of  it  is  under 
cultivation.  Drainage  is  necessary  before  the  soil  can  be  used  for 
farming.  Under  present  conditions  the  areas  should  be  allowed  to 
remain  in  forests.    Native  grasses  afford  some  pasturage. 

The  value  of  this  land  probably  ranges  from  $2  to  $10  an  acre, 
though  its  mode  of  occurrence  makes  it  rather  difficult  to  determine 
its  value. 

The  following  table  gives  the  results  of  mechanical  analyses  of 
the  soil  and  subsoil  of  the  Guthrie  silt  loam : 

Mechanical  analyses  of  Outhrie  sUt  loam. 


No. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

Silt 

Clay. 

19918 

Soil 

Percent 
0.2 

Percent. 
0.9 

Percent. 
0.4 
1.7 

Percent 
1.4 
8.4 

Percent 
2.1 

Percent. 
68.  S 

Percent. 
26.0 

19914 

Subsoil 

1.8             5.6 

8.5  1          55.2 

28.6 

COLBERT  SILT  LOAM. 


The  surface  soil  of  the  Colbert  silt  loam,  locally  known  as  "  gray 
land,"  consists  of  6  or  8  inches  of  gray  silty  loam.    The  subsoil  to  a 
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depth  of  3  feet  or  more  consists  of  a  yellowish  or  grayish  mottled 
clay  or  silty  clay.    The  type  is  usually  mellow  and  easy  to  cultivate. 

Areas  of  this  soil  mark  the  southern  boundary  of  the  valley  stretch- 
ing from  the  eastern  limits  of  the  county,  with  only  a  few  interrup- 
tions, to  within  6  miles  of  the  western  boundary.  The  areas  are  from 
one-fourth  to  2  miles  wide  and  mark  the  dividing  line  between  the 
valley  and  the  mountain  sections.  The  surface  is  gently  rolling  and 
the  natural  drainage  good. 

In  origin  the  Colbert  silt  loam  is  residual,  being  derived  principally 
from  weathering  of  the  Hartselle  sandstone,  influenced  to  a  consider- 
able extent  by  the  decay  of  the  associated  Bangor  limestone.  These 
formations  underlie  the  type  at  depths  varying  from  5  to  20  feet. 

Like  most  of  the  other  valley  soils,  this  type  in  its  virgin  state  sup- 
ported a  forest  growth  of  oak,  hickory,  and  walnut,  and  a  considerable 
proportion  of  the  area  is  still  forested.  The  soil  is  usually  considered 
rather  unproductive,  possibly  the  poorest  of  the  valley  soils.  The 
eflfects  of  fertilizers  are  not  very  lasting,  as  the  soil  is  inclined  to  be 
somewhat  leachy.  Under  the  present  conditions  cotton  yields  from 
one- fourth  to  one-half  bale  per  acre,  and  other  crops  are  correspond- 
ingly low.  There  is  a  marked  deficiency  in  the  organic  content  of  the 
soil,  and  any  system  of  farming  that  will  supply  humus  will  greatly 
increase  the  yield.  There  is  no  apparent  reason  why  this  should  not 
be  a  fairly  good  soil  for  all  the  general  farm  crops. 

The  value  of  land  of  this  type  of  soil  ranges  from  $5  to  $20  an  acre, 
which  is  somewhat  lower  than  the  prices  of  some  of  the  other  gray 
lands  of  the  valley  section. 

The  following  table  gives  the  results  of  mechanical  analyses  of 
samples  of  soil  and  subsoil  of  the  Colbert  silt  loam : 

Mechanical  analyses  of  Colbert  silt  loam. 


No, 

Deflcription. 

Fine 
gravel. 

Coarse 
fiand. 

Medium 
sand. 

Pine 
sand. 

Very  fine 

Silt. 

Clay. 

19887 

Soil 

Percent 

0.7 

.2 

Percent. 

2.6 

.8 

Percent 

1.5 

.5 

Percent. 
9.1 
3.6 

Percent. 
19.9 
9.2 

Percent. 
64.1 
49.8 

Percent. 
11.2 

19688 

Subiwn 

36.7 

KINO    CLAY   LOAM. 


The  surface  soil  of  the  King  clay  loam  consists  of  a  gray  clay 
loam  of  rather  compact  structure.  The  subsoil  consists  of  a  mottled 
gray  clay  which  extends  to  a  depth  of  3  feet  or  more.  This  type  is 
locally  included  within  the  general  term  "  gray  land."  Owing  to  its 
somewhat  compact  structure  it  is  a  rather  difficult  soil  to  cultivate. 

Small  areas  of  this  soil  occur  4  miles  south  of  Leighton.  There 
are  also  two  areas  shown  along  the  southern  boundary  of  the  county 
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and  a  smaller  area  2  miles  south  of  Barton.  The  surface  varies 
from  flat  to  undulating.  The  areas  are  surrounded  by  higher  lying 
land,  and  this  topographic  position  results  in  poor  natural  drainage. 

The  King  clay  loam  owes  its  origin  principally  to  weathering  of 
limestone,  though  in  places  it  may  have  received  some  wash  from 
the  higher  lying  types  surrounding  it.  The  parent  limestone  is  found 
at  depths  ranging  from  3  to  10  feet  below  the  surface.  Like  the 
other  valley  soils,  this  type  was  largely  forested  with  hardwood 
species,  including  oak,  hickory,  and  walnut,  with  some  red  cedar,  a 
characteristic  tree  on  this  type.  Much  of  the  type  is  still  in  forest  or 
in  old  fields  which  support  a  growth  of  grasses. 

Where  well  drained  the  King  clay  loam  is  well  adapted  to  cotton, 
com,  and  forage  crops.  The  undrained  areas  may  better  be  left  in 
forest.  The  crop  practice  suggested  for  the  Decatur  silt  loam  could 
be  relied  on  to  improve  materially  the  productiveness  of  this  soil, 
which  is  naturally  low.  The  value  of  this  type  of  soil  ranges  from 
$5  to  $16  an  acre. 

The  following  table  shows  the  average  results  of  mechanical 
analyses  of  typical  samples  of  the  King  clay  loam: 


Mechanical  analyses  of  King  clay  loam. 


No. 

DeacripUon. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
Mind. 

Fine 
sand. 

Very  fine 
sand. 

Silt 

Clay. 

19921,19928 

19922,19924 

Soil 

Percent. 

0.2 

.2 

Percent. 
1.2 
1.2 

Percent. 
1.1 
1.4 

Percent. 
9.7 
6.7 

Percent. 
14.0 
10.1 

PercenL 
46.2 
37.9 

PercenL 
27.4 

Subiwil 

4S.2 

KING   CLAY. 


The  King  clay  consists  of  a  dark-gray  to  black  sticky  clay  with  a 
depth  of  4  to  6  inches,  underlain  to  a  depth  of  3  feet  or  more  by  a 
very  sticky  yellow  to  mottled-gray  clay.  There  are  usually  present 
some  limestone  fragments  in  the  surface  soil.  It  is  a  rather  difficult 
type  to  cultivate  unless  handled  when  in  just  the  right  moisture  con- 
dition. Little  of  this  soil  is  found  in  Colbert  County.  Small,  scat- 
tered areas  of  it  occur  in  the  vicinity  of  Littleville,  Pride,  and  Chero- 
kee. The  surface  of  the  type  is  gently  rolling,  and  the  natural  drain- 
age is  good. 

The  King  clay  owes  its  origin  to  the  solution  and  decomposition  of 
limestone,  which  usually  is  found  beneath  the  soil  in  an  unweathered 
state  at  depths  of  3  to  10  feet.  Red  cedar  is  a  characteristic  tree  on 
this  soil,  and  the  timber  is  exceedingly  valuable  at  the  present  time. 

Some  of  the  type  is  cleared  and  in  cultivation.  Com  and  alfalfa 
seem  well  suited  to  it    It  is  very  retentive  of  moisture,  and  where 
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rightly  handled  better  corn  yields  are  secured  than  from  most  of  the 
other  upland  soils  of  the  area. 

Land  of  this  type  of  soil  ranges  in  value  from  $3  to  $15  an  acre. 

The  following  table  shows  the  results  of  mechanical  analyses  of 
samples  of  the  soil  and  subsoil  of  the  King  clay  : 

Mechanical  analyses  of  King  clay. 


No. 

Deecrlption. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

Silt 

Clay. 

19926 

Soil 

Percent. 

0.0 

.4 

Percent 
4.1 
2.4 

Per  cent. 
2.7 
2.4 

Percent. 
8.8 
8.2 

Per  cent. 
8.0 
6.1 

Percent. 
84.9 
24.1 

Percent. 
47.0 

19926 

Subfloil 

67  1 

DEKALB   SILT  LOAM. 


The  surface  soil  of  the  Dekalb  silt  loam  consists  of  a  gray  silt  loam 
which  in  places  tends  toward  a  fine  sandy  loam.  The  depth  of  this 
surface  material  averages  about  6  inches.  The  subsoil  is  a  yellowish- 
gray  to  brownish-red  clay  or  silty  clay  extending  to  a  depth  of  3 
feet  or  more.  Like  most  clay  subsoils,  it  is  retentive  of  moisture, 
and  this  characteristic,  together  with  the  mellow,  easily  cultivated 
soil,  places  the  type  among  the  most  desirable  of  the  mountain  soils. 

This  is  not  the  most  extensive  soil  of  the  mountain  section,  though 
it  occupies  a  considerable  portion  of  the  southeastern  part  of  the 
county.  It  has  a  surface  varying  from  rolling  to  hilly.  It  is  found 
on  the  plateaulike  tops  of  the  ridges  and  knobs  that  characterize 
the  mountain  topography,  and  in  places  it  extends  down  some  of  the 
moderately  steep  slopes.  By  reason  of  its  topographic  position 
natural  drainage  is  at  times  excessive,  the  crops  suffering  from 
drought  sooner  than  on  lower  lying  lands. 

The  Dekalb  silt  loam  is  a  residual  soil,  derived  from  the  weathering 
of  a  fine-grained  gray  sandstone  of  the  Coal  Measures.  Only  a  small 
proportion  of  the  type  has  ever  been  cleared  and  farmed,  most  of  it 
being  still  forested  with  the  original  growth  of  oak,  hickory,  and 
shortleaf  pine.  The  staple  crops,  cotton,  corn,  small  grain,  forage 
crops,  and  truck  crops  are  grown,  but  the  yields  are  usually  rather 
low.  Cotton  yields  from  about  one-third  to  one-half  bale  per  acre, 
and  other  crops  in  like  proportion.  The  type  is  very  well  adapted 
to  Japan  clover.  By  reason  of  its  elevated  position  it  is  believed 
that  there  are  considerable  possibilities  for  orcharding.  The  organic 
content  of  the  soil  is  naturally  low,  and  the  small  yields  are  in  part 
due  to  this  deficiency.  By  following  out  the  suggestions  on  crop 
practice  outlined  in  the  chapter  on  agriculture,  it  is  believed  that 
much  higher  yields  and  a  higher  quality  of  staple  crops  could  be 
secured. 


Digitized  by 


Google 


576  FIELD  OPERATIONS  OF  THE  BUREAU  OF  SOILS,  1908. 

Deeper  plowing,  say  to  a  depth  of  6  to  8  inches,  is  advisable,  but 
it  is  not  safe  to  practice  broadcast  plowing  or  to  allow  plowed  land 
to  lie  uncovered  during  the  winter,  as  may  be  done  in  the  valley  sec- 
tion, because  of  the  tendency  of  the  soil  to  wash  and  gully  during  the 
winter  and  spring  months.  The  land  should  be  broken  in  ridge  rows 
run  on  contours  around  the  slopes  of  the  hills.  In  the  steeper  loca- 
tions it  is  advisable  to  keep  the  land  well  terraced.  Very  steep  hill- 
sides, however,  might  better  be  left  in  forests  or  kept  in  permanent 
pasture  than  cultivated.  Whenever  the  land  is  plowed  in  the  fall 
some  winter  cover  crop  should  be  sown  so  as  to  minimize  erosion. 

The  rotation  which  seems  best  suited  to  this  type  is  as  follows: 
First  year,  cotton,  followed  by  a  seeding  of  a  mixture  of  vetch  and 
rye  just  before  the  last  cultivation  of  the  cotton.  This  makes  a  cover 
crop  that  prevents  washing  and  gullying  during  the  winter  months 
besides  affording  winter  grazing,  and  with  the  cotton  stalks  furnishes 
additional  organic  matter  for  the  soil.  Second  year,  com,  in  which 
cowpeas  are  sown  as  a  catch  crop  either  before  or  after  the  last  culti- 
vation of  the  com.  In  the  fall  of  the  second  year  sow  oats.  These 
are  harvested  early  in  the  third  year,  after  which  another  crop  of 
cowpeas  should  be  sown.    Next  year  return  to  cotton. 

The  fertilizer  application  per  acre  for  cotton  that  best  suits  the 
present  soil  condition  is  as  follows:  200  pounds  of  acid  phosphate, 
200  pounds  of  cotton-seed  meal,  and  10  or  20  pounds  of  muriate  of 
potash.  After  the  organic  content  increases  and  the  soil  becomes 
more  productive  the  proportion  of  acid  phosphate  may  be  increased 
2  or  3  parts  to  1  of  cotton-seed  meal.  For  com  the  acreage  appli- 
cation recoDMuended  is  150  pounds  of  acid  phosphate,  250  pounds 
cotton-seed  meal,  and  6  or  10  pounds  of  muriate  of  potash.  After 
the  land  has  been  brought  to  a  higher  state  of  productiveness  the 
proportion  of  acid  phosphate  can  be  increased  to  2  or  3  parts  to 
1  of  cotton-seed  meal.  For  oats  about  400  pounds  per  acre  of  a 
mixture  composed  of  125  pounds  acid  phosphate,  225  pounds  cotton- 
seed meal,  and  50  pounds  of  muriate  of  potash.  The  proportion  of 
acid  phosphate  may  be  increased  later,  as  in  case  of  cotton  and  corn. 
Nitrate  of  soda  as  a  top  dressing  on  the  growing  crops  in  amounts 
of  30  to  100  pounds  per  acre  may  sometimes  pay  where  the  crop 
seems  in  need  of  quick  stimulation. 

The  farms  are  small  and  usually  operated  by  the  owners.  The 
value  of  land  of  this  type  ranges  from  $3  to  $5  an  acre. 
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The  following  table  gives  the  results  of  mechanical  analyses  of 
samples  of  the  soil  and  subsoil  of  the  Dekalb  silt  loam: 

Mechanical  analyses  of  Dekalh  silt  loam. 


No. 

Description. 

Pine 
gravel. 

Coarae 
Mtnd. 

Medium 
■and. 

Fine 
sand. 

Very  fine 
sand. 

sut. 

Clay. 

18897 

Soil 

Percent. 

0.0 

.0 

Percent. 
1.0 

.8 

Percent 
4.8 
2.1 

Percent 
16.8 
11.4 

Percent. 
5.6 
4.1 

Percent 
60.1 
49.9 

Percent 
12  2 

19096 

Subsoil 

81  7 

DEKALB  8T0NT  LOAM. 

TMs  type  consists  of  about  6  inches  of  gray  silty  or  fine  sandy  loam, 
which  is  underlain  to  3  feet  or  more  by  a  yellowish,  brownish,  or  red- 
dish silty  loam  or  heavy  fine  sandy  loam.  Sometimes,  however,  there 
are  small  areas  which  have  a  lighter  textured  subsoil.  Scattered  upon 
the  surface  and  disseminated  through  both  soil  and  subsoil  are  usually 
found  numerous  fiat  sandstone  and  occasionally  some  quartz  and 
limestone  fragments,  varying  in  size  from  1  to  20  inches  in  diameter. 
The  rock  fragments  are  so  numerous  as  to  interfere  seriously  with 
cultivation,  and  only  an  occasional  area  is  suitable  for  farming.  In 
places  the  soil  covering  has  been  entirely  removed  and  the  underlying 
rocks  outcrop  in  massive  walls  along  the  steeper  valleys. 

The  Dekalb  stony  loam  occupies  a  large  proportion  of  the  moun- 
tain section,  and  is  the  predominating  type  in  the  southwestern  part 
of  the  county.  The  surface  of  the  type  is  rough  and  broken,  being 
made  up  mostly  of  narrow  stony  ridges  and  steep  valley  slopes. 
The  natural  drainage  is  excessive  and  the  soil  is  inclined  to  be  ' 
droughty  except  where  supplied  with  seepage  water  near  the  base 
of  slopes. 

Residual  in  origin,  this  type  of  soil  has  been  derived  through 
weathering  from  a  fine-grained  sandstone  of  the  Coal  Measures. 
Erosion  has  entered  largely  into  the  formation  of  the  soil,  the  clay 
and  silt  having  been  washed  away,  leaving  an  accumulation  of  stones 
upon  the  surface.  Most  of  the  type  is  in  forest,  consisting  of  oak, 
hickory,  and  shortleaf  pine,  and  the  timber  in  many  instances  forms 
its  chief  value.    The  timber,  however,  is  being  rapidly  removed. 

Much  of  the  type  at  present  provides  an  excellent  range  for  live 
stock,  and  there  are  many  locations  where  the  soil  and  climatic  con- 
ditions are  adapted  to  orcharding.  The  value  of  this  land  when 
cleared  is  about  $1  an  acre  and  when  in  forest  about  $5  an  acre. 
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The  following  table  gives  the  results  of  mechanical  analyses  of  fine- 
earth  samples  of  the  soil  and  subsoil  of  the  Dekalb  stony  loam. 

Mechanical  analyses  of  Dekalb  stony  loam. 


No. 

IX^ripUon.     J^^^ 

Coarae 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
saud. 

SUt. 

Clay. 

19901  

Soil 

Percent 

0.0 

.1 

Percent. 
0.9 
1.0 

Percent. 
3.4 
3.5 

Percent. 
83.7 
32.3 

Percent. 
6.4 
7.5 

Percent 
42.4 

Percent 
13.2 

19902 

Subsoil 

22.5 

82.8 

GLENN    LOAM. 


The  surface  soil  of  the  Glenn  loam  consists  of  6  to  8  inches  of  gray 
silty  loam  containing  occasionally  some  small  gravel.  The  subsoil  to 
a  depth  of  3  feet  or  more  is  a  yellowish  or  brownish  silty  clay,  also 
containing  in  places  some  small  gravel.    The  soil  is  easy  to  cultivate. 

Areas  of  this  soil  occur  throughout  the  gravelly  hill  section  south 
and  west  of  Cherokee.  Three  areas  lie  northwest  of  this  place.  The 
type  is  developed  in  the  same  topographic  position  as  the  Dekalb  silt- 
loam  and  bears  the  same  relation  to  the  gravelly  member  of  the 
series  as  to  the  Dekalb  stony  loam.  It  is  found  on  the  tops  of  narrow 
ridges  and  in  broader  plateaulike  ridges  of  the  gravelly  hiUs.  The 
natural  drainage  is  inclined  to  be  excessive  and  the  soil  apt  to  be 
droughty. 

The  Glenn  loam  is  derived  from  the  weathering  of  the  Tuscaloosa 
formation  known  in  the  earlier  geological  reports  as  "  drift,"  which 
was  deposited  over  rocks  of  the  Coal  Measures.  This  drift  material 
represents  the  northern  limit  of  the  sedimentary  deposits  of  the  Gulf 
Coastal  Plains. 

Only  a  small  portion  of  the  type  is  under  cultivation,  the  greater 
part  being  still  in  native  forest  of  oak,  hickory,  and  shortleaf  pine. 
The  soil  is  rather  deficient  in  organic  matter,  a  condition  which  is 
rather  prevalent  in  the  mountain  section.  When  cleared,  the  usual 
crops  of  the  region  are  grown.  Cotton  yields  from  one-fourth  to  one- 
half  bale  per  acre,  and  moderate  yields  of  com  are  secured.  By  in- 
creasing the  organic  content  of  the  soil  and  by  adopting  approved 
methods  of  crop  rotation  and  fertilization  it  is  believed  that  the 
type  can  be  made  a  fairly  productive  one  for  the  general  crops  of 
the  region.  The  suggestions  made  in  connection  with  Dekalb  silt 
loam  would  apply  to  this  type  also.  Besides  being  naturally  adapted 
to  forestry  and  range  purposes,  practically  all  of  the  type  is  adapted 
to  orcharding.  Land  values  of  this  type  range  from  about  $1  to  $5 
an  acre. 
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The  following  table  gives  the  average  results  of  mechanical  anal- 
yses of  samples  of  soil  and  subsoil  of  the  Glenn  loam : 

Mechanical  analyses  of  Olenn  loam. 


No. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

Silt. 

Clay. 

19905,19907 

19906.19908 

Soil 

Percent. 

0.8 

.1 

Percent. 

1.3 

.6 

Percent. 
2.1 
1.2 

Per  cent. 
17.8 
15.9 

Percent 
13.6 
13.9 

Percent. 
61.6 
35.2 

Percent 
14.0 

Subsoil 

83.1 

GLENN   GRAVELLY   LOAM. 

The  Glenn  gravelly  loam  consists  of  6  to  8  inches  of  gray  silty 
loam,  underlain  to  a  depth  of  3  feet  or  more  by  a  gray  to  reddish- 
brown  silty  clay.  Both  soil  and  subsoil  contain  from  30  to  60  per 
cent  of  well-rounded  gravel  varying  from  one- fourth  inch  to  2  inches 
in  diameter.  This  soil  is  locally  known  as  gravelly  hill  land.  Where 
the  proportion  of  gravel  is  large,  the  soil  is  difficult  to  cultivate. 

A  large  part  of  the  south-central,  southwestern,  and  northwestern 
parts  of  the  mountain  section  is  made  up  of  this  type  of  soil.  The 
surface  is  as  a  rule  quite  broken  and  hilly  and  the  natural  surface 
drainage  is  rather  excessive.  During  a  dry  season  crops  are  apt  to 
suffer  considerably  from  drought. 

The  type  owes  its  origin  to  weathering  of  the  Tuscaloosa  formation. 
The  material  was  a  shore  deposit  at  a  time  when  what  is  now  the  Gulf 
of  Mexico  extended  much  farther  northward. 

Most  of  the  type  is  now  in  native  forest  of  oak,  hickory,  and  short- 
leaf  pine.  The  small  areas  under  cultivation  give  low  yields.  As  a 
whole  it  is  naturally  best  adapted  to  forestry  and  as  range  for  stock. 
It  is  believed  that  there  are  many  parts  well  suited  to  orcharding. 
Japan  clover  is  well  established  and  furnishes  considerable  grazing 
^in  the  areas  where  the  timber  has  been  removed. 

If  it  should  ever  become  necessary  to  use  this  type  for  the  staple 
crops  a  cropping  practice  such  as  pointed  out  for  the  Glenn  loam 
and  Dekalb  silt  loam  would  also  be  applicable.  It  is  believed,  how- 
ever, that  the  type  should  be  devoted  exclusively  to  systematic  for- 
estry. Land  of  this  type  cleared  of  its  timber  is  valued  at  about  $1 
or  less  an  acre  and  that  in  timber  at  about  $5  an  acre. 

The  following  table  gives  the  average  results  of  mechanical  analyses 
of  fine-earth  samples  of  the  Glenn  gravelly  loam : 

Mechanical  analyses  of  Olenn  gravelly  loam. 


No. 


Description. 


Fine 
gravel. 


Coarse 
sand. 


Medium 
sand. 


Fine 
sand. 


Very  fine 
sand 


Silt. 


Clay. 


19909,19911. 
19910,19912. 


Soil 

Subsoil . 


Percent 

2.9 

.6 


Percent 
4.8 
L7 


Percent. 
3.8 
2.6 


Percent. 
18.1 
13.1 


Percent. 
10.9 
9.7 


Per  cent. 
46.4 
44.7 


Percent. 
13.6 
27.6 


Goo^l 


F" 
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HUNTINGTON   LOAM. 

The  surface  soil  of  the  Huntington  loam  consists  of  6  to  8  inches 
of  a  mellow,  broWn  to  dark-brown,  silty  to  fine  sandy  loam.  The 
subsoil  to  a  depth  of  3  feet  or  more  is  a  brown  to  gray  loam  or  heavy 
silty  loam.  In  places  the  subsoil  tends  toward  the  texture  of  a  fine 
sandy  clay.  Along  many  of  the  smaller  streams  the  soil  is  underlain 
at  a  depth  of  4  to  6  feet  by  a  bed  of  gravel. 

Areas  of  the  Huntington  loam  are  distributed  throughout  the 
county,  both  in  the  valley  and  mountain  sections.  It  occurs  along 
the  smaller  streams  and  rivers  and  is  more  largely  developed  along 
Town  Creek  in  the  eastern  part  of  the  county  and  Big  Bear  River  in 
the  western  part.  This  soil  is  of  alluvial  origin,  the  greater  part  of 
it  being  first  bottom  land  with  a  level  to  slightly  rolling  surface  and 
subject  in  most  cases  to  annual  overflow.  Along  these  bottoms  there 
are  areas  of  low,  flat,  "  crawfishy  "  land.  The  texture  of  the  soil  in 
these  spots  is  a  little  heavier,  and  often  after  an  overflow  water  stands 
upon  them  for  several  days.  Along  the  bottoms  of  the  larger  streams 
there  are  sometimes  higher  lying  terracelike  areas,  locally  known  as 
"  second  bottom."  These  are  more  rolling  than  the  first  bottom  and 
usually  more  sandy  in  texture,  sometimes  gravelly,  and  seldom  over- 
flowed. The  first  terrace  areas  are  being  built  up  by  each  successive 
overflow,  which  brings  fresh  material  from  the  uplands.  Much  of 
this  is  in  the  form  of  organic  matter.  The  native  vegetation  consists 
of  oak,  sweet  gum,  poplar,  alder,  briers,  some  pine,  with  coarse  swamp 
grasses  and  other  water-loving  plantSi  The  lower  bottoms  are  still 
largely  in  forest,  but  the  more  elevated,  better  drained  areas  are 
nearly  all  cleared  and  in  cultivation. 

The  Huntington  loam  is  an  excellent  soil  for  com  and  forage  crops, 
yielding  from  20  to  40  bushels  of  com  with  ordinary  treatment,  while 
under  better  cropping  systems  much  larger  yields  are  secured.  Cot- 
ton produces  quite  well  also,  yielding  one-half  to  three- fourths  bale 
per  acre  with  prevailing  cultural  methods,  though  much  larger  yields 
are  possible. 

On  the  higher  lying  portion  of  the  type,  comparatively  free  from 
overflow,  oats  produce  well.  As  a  rule  a  much  larger  proportion  of 
the  type  is  available  for  growing  cotton,  com,  and  sunmier  truck 
crops  than  is  safe  for  winter  crops,  owing  to  danger  from  winter 
and  early  spring  overflows.  Bottoms  rather  subject  to  overflow, 
besides  being  useful  for  forest  purposes,  can  be  seeded  to  grass  so 
as  to  afford  excellent  hay  and  pasture.  Bermuda  grass  grows  well, 
as  do  other  native  grasses.  Texas  bluegrass  thrives  on  the  higher 
bottoms.  Japan  clover  seems  to  grow  under  quite  a  wide  range  of 
bottom  land  conditions,  and,  together  with  Bermuda  grass,  insures 
a  cutting  of  hay  or  grazing  throughout  the  summer. 
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In  cultivating  cotton  and  com  upon  this  soil,  neither  crop  should 
be  grown  continuously,  but  at  least  they  should  be  alternated.  The 
method  of  preparing  the  land  recommended  for  the  Decatur  silt 
loam  would  be  satisfactory  for  this  type.  Where  the  land  is  sub- 
ject to  frequent  overflows,  no  winter  cover  crops  should  be  sown. 

Although  the  type  is  naturally  fairly  productive,  crops  seem  to 
be  benefited  by  applications  of  fertilizers.  The  following  acreage 
application  seems  to  approximate  the  average  bottom  land  require- 
ments :  200  pounds  acid  phosphate,  100  pounds  kainit,  and  100  pounds 
of  cotton-seed  meal.  The  same  formula  for  corn  might  be  used,  but 
the  following,  with  a  higher  proportion  of  cotton-seed  meal,  might 
be  rather  better  to  begin  with:  150  pounds  of  acid  phosphate,  150 
pounds  of  cotton-seed  meal,  and  100  pounds  of  kainit.  After  the 
land  becomes  in  good  tilth  and  reasonably  productive,  a  300  or  400 
pound  per  acre  application  of  10-4  goods  might  be  used.  If  the  land 
is  sour,  a  top  dressing  of  lime,  say  1  to  1^  tons  per  acre,  should  be 
applied  either  before  breaking  or  on  the  plowed  ground  before  har- 
rowing. If  either  cotton  or  com  look  as  if  growth  were  being  re- 
tarded, a  top  dressing  of  nitrate  of  soda  in  June  or  July,  in  one  or 
two  applications  of  not  over  30  to  50  pounds  per  acre  in  each  applica- 
tion, may  be  used  to  advantage. 

The  bottom  lands  are  upon  the  whole  among  the  most  productive 
in  the  county,  and  are  held  in  high  esteem  by  the  farmers.  The 
value  ranges  from  $15  to  $25  or  more  an  acre. 

The  following  table  gives  the  average  results  of  mechanical  analyses 
of  samples  of  soil  and  subsoil  of  the  Huntington  loam : 


Mechanical  analyses  of  Huntington  loam. 

No. 

Description. 

Pine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
Band. 

Very  fine 
Band. 

Silt. 

Clay. 

19671,  19878 

Soil 

Percent 

0.0 

.0 

Percent 

0.8 

.1 

Percent 

1.3 

.9 

Percent 
23.8 
17.7 

Percent 
14.9 
14.5 

Percent 
40.8 
45.9 

Percent 
18.8 

19872,19874 

Subeoll 

21.0 

SUMMARY. 

Colbert  County,  Ala.,  lies  in  the  northwesterp  part  of  the  State 
and  comprises  an  area  of  about  384,000  acres,  or  600  square  miles. 
The  surface  features  vary  from  level  to  gently  rolling  in  the  valley 
section  to  rough  and  hilly  in  the  mountain  section.  The  county  was 
organized  in  1867.  Tuscumbia,  the  county  seat,  and  Sheffield  are 
the  two  important  towns  of  the  area.  These  towns  are  provided 
with  good  railway  facilities. 

The  county  is  favored  with  a  long  growing  season  and  short,  mild 
winters,  and  an  abundance  of  rain,  fairly  well  distributed  through- 
out the  year.  ^  , 
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Cotton  and  com  are  the  chief  crops.  Oats  are  sown  for  pasture  or 
for  hay,  but  are  seldom  thrashed. 

Bermuda  grass  and  Japan  clover  constitute  the  principal  hay  and 
pasture  grasses.  These  are  supplemented  by  cowpeas  and  sorghum. 
Alfalfa,  burr  clover,  and  Texas  bluegrass  are  also  used  for  hay  and 
pasturage.  A  few  peaches  and  apples  are  grown,  and  truck  farm- 
ing is  engaged  in  to  some  extent  to  supply  the  local  demands.  It 
is  believed  that  there  are  considerable  opportunities  for  developing 
both  the  fruit  and  the  trucking  industries.  As  a  rule  no  definite 
crop  rotation  is  followed. 

Usually  the  live  stock  is  of  rather  inferior  grade,  but  recently  there 
has  been  considerable  improvement  along  these  lines. 

The  "  Dixie  "  plow  is  still  largely  used,  though  larger  turn  plows, 
2-horse  cultivators,  and  other  improved  machinery  are  coming 
into  use.  Terracing,  contour  ditching,  and  level  ridge  rows  for 
hilly  lands  are  common  practices. 

The  valley  farms  are  largely  operated  by  tenants,  while  the 
mountain  farms  are  more  often  operated  by  the  owners. 

Farm  land  has  increased  in  value  considerably  during  the  last 
decade.  The  valley  lands  now  range  from  $10  to  $25  an  acre,  the 
mountain  lands  from  $1  to  $5  or  more,  according  to  stand  of  timber, 
and  the  bottom  lands  from  $15  to  $25  an  acre. 

Fifteen  soil  types  occur  in  the  county.  Nine  of  these  are  lime- 
stone soils  and  one  of  mixed  origin  in  the  valley  section.  Four  soils 
occur  in  the  mountain  section,  two  derived  from  sandstone  and  two 
from  unconsolidated  deposits.  One  soil  occupies  the  river  and 
stream  bottoms  in  both  sections  of  the  valley. 

The  Decatur  silt  loam  is  the  most  extensive  soil  of  the  valley  sec- 
tion. It  is  held  in  large  tracts,  but  most  of  it  is  farmed,  being  leased 
to  tenants  in  20  to  100  acre  plots.  It  is  naturally  a  strong  soil.  Cot- 
ton and  corn  are  the  chief  crops,  though  it  is  also  adapted  to  small 
grain,  cowpeas,  clover,  Bermuda  grass,  and  alfalfa. 

The  Abernathy  silt  loam,  limited  in  extent,  occupies  basinlike 
and  elongated  depressions.  The  surface  is  flat  and  poorly  drained. 
When  drained,  it  is  an  excellent  soil  for  corn  and  forage  crops.  The 
type  is  naturally  a  strong  soil  and  much  of  it  is  in  cultivation. 

The  Clarksville  loam  is  an  important  valley  soil.  Most  of  it  is  in 
cultivation.  Cotton  and  corn  are  the  crops  usually  grown.  It  is 
also  well  adapted  to  small  grain  and  to  grasses  and  other  forage 
crops. 

The  Colbert  fine  sandy  loam  is  limited  in  extent,  but  is  an  important 
valley  type.  It  has  a  gently  rolling  surface,  is  easily  cultivated,  and 
is  adapted  to  a  wide  range  of  crops. 

The  Clarksville  stony  loam  occurs  along  the  bluffs  of  the  Tennessee 
Kiver,  and  its  surface  varies  from  gently  rolling  to  very  hilly.    The 
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more  level  and  less  stony  portions  of  the  type  produce  good  yields 
of  cotton,  com,  grain,  grass,  and  forage  crops.  The  stonier  areas 
are  forested  and  afford  some  pasturage. 

The  Leighton  loam  is  a  type  of  limited  extent.  Its  surface  features 
vary  from  level  or  depressed  to  gently  rolling.  It  is  practically  all 
cleared  and  in  cultivation  to  cotton,  corn,  small  grain,  grass,  and 
forage  crops.     It  is  also  used  to  some  extent  for  trucking. 

The  Guthrie  silt  loam  occurs  in  small  areas  in  the  northeastern 
part  of  the  valley  section.  It  is  poorly  drained,  and  the  water  often 
stands  upon  the  surface  during  a  wet  season.  Drainage  is  neces- 
sary before  the  soil  can  be  cultivated. 

The  Colbert  silt  loam,  quite  an  extensive  type,  occurs  along  the 
southern  limit  of  the  valley  section.  Its  surface  is  gehtly  rolling. 
About  half  of  the  type  is  in  cultivation,  the  remainder  being  still 
in  native  forest.  The  staple  crops,  including  truck  crops,  are  grown, 
but  as  a  rule  low  yields  are  secured. 

The  King  clay  loam  is  of  limited  extent.  It  occurs  as  small  areas 
somewhat  depressed  and  lower  than  the  surrounding  types.  Its  sur- 
face is  flat  or  very  slightly  rolling  and  the  drainage  is  very  poor.  In 
its  present  condition  it  is  not  well  suited  to  farming.  It  should  be 
kept  in  forest  and  used  as  a  range  for  live  stock. 

The  King  clay  is  also  of  limited  extent,  occurring  in  small  areas 
near  the  base  of  the  foothills  of  the  mountain  section.  It  is  locally 
known  as  black  clay  or  black  lime  land.  Its  surface  varies  from  level 
to  rolling.  Only  a  small  part  of  the  type  is  in  cultivation.  It  is  an 
excellent  soil  for  corn  and  alfalfa,  and  grasses  and  other  forage 
crops  produce  well. 

The  Dekalb  silt  loam  occupies  the  tops  of  ridges,  small  plateaulike 
areas,  and  some  of  the  slopes  in  the  mountain  section.  It  is  of  sand- 
stone origin  and  not  naturally  productive.  Only  a  small  percentage 
is  in  cultivation.  It  is  mostly  in  forest.  Cotton  and  corn  are  grown 
with  only  moderate  success.  Small  grain,  truck,  grass,  ajid  other 
forage  crops  may  also  be  grown.  From  its  location  the  type  should 
be  fairly  well  adapted  to  peaches  and  apples. 

The  Dekalb  stony  loam  is  an  extensive  type  in  the  mountain  sec- 
tion. Practically  none  of  it  is  under  cultivation.  It  is  best  adapted 
to  forestry,  live-stock  range,  and  in  places  to  orcharding. 

The  Glenn  loam  occurs  in  small  areas  in  the  mountain  section.  Its 
surface  varies  from  level  to  quite  rolling.  It  is  derived  from  the 
Tuscaloosa  formation  and  is  not  naturally  productive.  Only  a  small 
percentage  of  it  is  in  cultivation,  mainly  to  cotton  and  corn.  It  is 
probably  a  fair  type  for  tree  fruits. 

The  Glenn  gravelly  loam  is  an  extensive  type  in  the  mountain  sec- 
tion.   Its  surface  is  very  rough  and  broken,  consisting  of  narrow 
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ridges,  knobs,  and  steep  slopes.  The  type  is  derived  from  the  Tusca- 
loosa formation.  Only  small  areas  are  in  cultivation.  It  is  best 
suited  to  forestry  and  as  range  for  live  stock.  The  better  areas  could 
be  used  for  fruit. 

The  Huntington  loam  is  the  bottom-land  type  in  all  parts  of  the 
county.  Much  of  it  is  subject  to  overflow.  It  is  a  very  productive 
soil  and  is  practically  all  in  cultivation.  It  is  especially  well  adapted 
to  com,  though  cotton,  oats,  and  forage  crops  do  well. 
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SOIL  SURVEY  OF  CULLMAN  COUNTY,  ALABAMA. 

By  W.  B.  THARP»  of  the  U.  S.  Department  of  Agriculture,  and  W.  L.  LBTT,  of 
the  Alabama  Department  of  Agriculture  and  Industries. 


DESCRIPTION  OF  THE  AREA. 

Cullman  County  is  located  in  the  north-central  part  of  the  State  of 
Alabama.  The  meridian  of  longitude  87°  west  of  Greenwich  and 
parallel  of  latitude  34°  north  intersect  about  2  miles  west  of  Bremen, 
a  small  village  situated  in  the  southwestern  corner  of  the  county. 
On  the  north  it  is  bounded  by  Morgan  and  Marshall  counties;  on 
the  east  by  Marshall  and 

Blount;  on  the  south  by     If  -    r^'-      -      ■  '  *  \\  r    *'     v 

Blount  and  Walker;  and 
on  the  west  by  Walker, 
Winston,  and  Lawrence. 
The  county  is  in  shape  a 
right  triangle  and  contains 
474,230  acres  or  741  square 
miles. 

The  base  map  used  in 
this  survey  was  redrawn 
from  a  county  map,  which 
omitted  many  of  the  de- 
tails of  drainage  and  recent 
culture.  Many  corrections 
were  made,  but  it  is  not 
nearly  so  complete  in  this 
respect  as  is  desired.  About 
75  square  miles  on  the 
Warrior  River  was  covered 
by  a  topographic  sheet. 

The  general  surface  in- 
clination of  most  of  the 
area  is  toward  the  south 
and  the  drainage  is  into  the  Warrior  River.  About  30  square 
miles  along  the  northern  border  is  tributary  to  the  Tennessee  River. 
The  divide  between  the  two  drainage  systems  is  a  comparatively 
narrow  ridge  which  lies,  for  the  most  part,  1  or  2  miles  south  of 
the  northern  boundary.  The  highest  points  within  the  area,  usually 
about  1,100  feet,  are  found  along  this  divide.  The  ravines  and  gorges 
which  form  the  heads  of  the  north-flowing  streams  are  very  deep 
and  narrow,  but  widen  rapidly  toward  the  lowlands  of  the  Tennessee 
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Valley.  In  many  places  ne^r  the  county  line  the  plateau,  or  "  moun- 
tain," as  it  is  locally  termed,  abruptly  terminates  in  steep  declivities, 
with  numerous  outcrops  of  massive  sandstone.  On  the  south  the 
surface  slope  is  more  gradual  and  the  branches  usually  rise  in  rather 
shallow  depressions,  or  as  they  unite  lie  between  hillsides  of  moderate 
grade.  Near  the  northwest  corner  of  the  county,  however,  there  is 
considerable  broken  land  south  of  the  narrow  watershed. 

The  largest  stream  wholly  within  the  county  is  Ryan  Creek.  It 
rises  a  few  miles  northwest  of  Cullman  and  flows  west  of  south  and 
joins  Sipsey  River  near  the  southwest  comer  of  the  county.  Crooked 
Creek,  which  is  6  or  8  miles  farther  west,  has  about  the  same  trend. 
It  leaves  the  area  near  the  middle  of  the  western  boundary.  Elevens 
Creek  and  a  few  other  small  branches  drain  the  northwestern  por- 
tion of  the  county.  The  lower  course  of  each  of  these  streams  is  a 
rocky  gorge.  From  a  few  miles  below  Trimble  to  its  junction  with 
the  Sipsey  River,  Ryan  Creek  has  many  bluffs  from  50  to  100  feet 
in  sheer  ascent  from  the  water,  with  steep  slopes  above  leading  back 
to  the  comparatively  level  "  mountain  "  top. 

The  south-central  townships  are  drained  by  Dorsey,  Sullivan,  and 
Marriott  creeks.  Broglen  and  Duck  creeks  receive  much  of  the 
drainage  of  the  eastern  half  of  the  area,  whUe  the  numerous  short 
tributaries  of  the  Warrior  River  drain  the  remainder. 

The  creeks  in  the  eastern  half  of  the  county  flow  through  rather 
narrow  valleys,  but  in  general  the  land  near  them  is  less  broken  than 
that  along  the  streams  in  the  western  part  of  the  county.  Through- 
out the  northeastern  townships  the  main  divides  are  broad  and 
their  surfaces  undulating  to  moderately  hilly.  The  relief,  of  course, 
becomes  more  pronounced  near  the  streams  and  in  many  instances 
rather  short,  steep-sided  ravines  cut  back  into  the  fields.  In  other 
cases,  however,  the  extremities  of  the  drainage  lines  are  shallow 
depressions,  which  form  very  desirable  farm  land. 

As  a  rule  the  divides  between  the  streams  west  of  Ryan  Creek 
are  not  so  wide  as  those  just  described.  The  deeper  valleys  of  the 
main  streams  give  the  tributaries  high  gradients,  so  that  the  latter  in 
many  instances  have  cut  well  back  toward  the  middle  of  the  dividing 
ridges.  Therefore  a  relatively  larger  proportion  of  the  surface  is 
hilly  and  broken.  In  this  section  there  are,  near  some  of  the  creeks, 
occasional  areas  of  bench  land,  ranging  in  extent  from  a  few  acres 
to  1  or  2  square  miles,  intermediate  in  elevation  between  the  uplands 
and  the  stream  channels.  A  good  example  of  the  larger  of  these 
topographic  forms  is  the  depression  to  the  north  and  west  of  the  high 
ridge  on  which  Jones  Chapel  is  located. 

The  southwestern  part  of  the  area  is  a  spur  of  the  table-land  lying 
between  Dorsey  Creek  and  lower  Ryan  Creek.  The  margin  is  rough 
and  broken,  but  much  of  the  central  portion  is  excellent  arable  land. 
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The  top  of  Arkadelphia  Mountain  is  also  comparatively  level.  The  sur- 
face of  each  of  these  elevations  ranges  between  700  and  800  feet  above 
sea  level.  Stouts  Mountain  is  another  remnant  of  the  table-land  left  in 
high  relief  between  the  deep  valleys  of  Marriott  and  Thacker  creeks. 

The  country  between  the  last-mentioned  elevations  and  Warrior 
River  lies  several  hundred  feet  lower  and  the  topography  is  more 
varied.  Many  rounded  ridges  and  knobs  occur,  with  occasional 
nearly  level  areas  that  owe  their  outlines  and  surface  features  to 
a  horizontal  strata  of  hard  sandstone  which  resists  weathering  and 
erosion  much  more  effectively  than  the  softer  shales.  The  small 
streams  in  this  section  are  usually  bordered  by  strips  of  alluvial  soil. 
Limited  deposits  of  this  nature  are  found  on  the  inner  curves  of  the 
Warrior  River  and  there  are  also  a  few  terraces  which  afford  small 
areas  of  fine  farming  land. 

It  is  probable  that  the  first  settlements  within  the  present  county 
limits  were  made  near  Arkadelphia,  about  seventy  years  ago.  Emi- 
grants from  the  counties  to  the  east  located  in  the  little  valleys  north 
of  the  Warrior  River  and  for  many  years  their  farms  were  small  and 
the  agricultural  methods  and  general  style  of  living  remained  very 
simple.  Few  if  any  slaves  were  owned  by  these  people.  On  the 
"mountain,"  as  the  remainder  of  the  area  was  called,  there  were  a 
very  few  settlers  prior  to  1870.  These  depended  for  a  living  quite 
as  much  upon  hunting  as  they  did  upon  the  cultivation  of  their 
small  clearings.  Some  owned  cattle  and  hogs,  which  ranged  the 
woods  the  year  around — a  method  of  stock  raising  which  prevailed 
until  very  recent  years. 

In  1872  the  South  and  North  Alabama  Railroad,  now  a  part  of  the 
Louisville  and  Nashville  Railroad,  was  completed  across  the  county. 
The  company  building  this  road  received  from  the  National  Govern- 
ment each  odd-numbered  section  of  unpatented  land  on  either  side  for 
15  miles. 

In  1873,  John  Cullman,  for  whom  the  county  was  subsequently 
named,  brought  a  few  German  families  from  Cincinnati  to  this  area 
and  founded  the  town  of  Cullman.  Some  also  came  direct  from 
Germany  and  located  in  and  near  Cullman.  In  the  following  years 
he  and  a  number  of  men,  cooperating  with  the  railroad  company, 
were  very  successful  in  securing  settlers  from  the  more  northern  States. 

In  the  early  eighties  people  from  the  northwestern  part  of  Georgia, 
attracted  by  the  cheap  lands,  moved  into  this  area.  Many  others  fol- 
lowed, and  when  all  the  Government  land  suitable  for  farming  had 
been  homesteaded,  the  later  settlers  purchased  direct  from  one  of  the 
several  land  companies,  which  had  acquired  title  to  or  were  agents  for 
large  holdings  of  the  orginal  railroad  grant.  This  immigration  still 
continues.  The  Georgians  are  from  the  farming  class  of  their  own 
State,  and  as  a  rule  are  accustomed  to  farming  in  a  timbered  country. 
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Clearing  the  land  is  a  rather  slow  process,  although  the  stumps  of  the 
shortleaf  pine,  oak,  and  hickory,  which  form  most  of  the  virgin 
growth,  rot  in  a  few  years  after  the  timber  is  felled  or  deadened. 

Individual  holdings  seldom  exceed  160  acres;  in  many  instances 
only  40  acres.  The  improvements  usually  consist  of  a  one-story  frame 
house,  well,  and  a  small  barn  and  outbuildings.  The  fields  are 
unfenced,  stock  not  being  allowed  to  run  at  large. 

The  middle  portion  of  the  county  is  the  most  thickly  settled,  and 
the  general  character  of  the  improvements  is  good.  Near  CuUman 
there  are  many  well-improved  farms. 

With  the  possible  exception  of  a  rather  narrow  belt  along  the  rail- 
road, it  is  evident  from  the  general  appearance  that  the  country  is  in 
the  earlier  stages  of  its  agricultural  development.  This  is  especially 
true  of  the  extreme  eastern  and  western  townships.  Portions  of  the 
latter  are  thinly  settled  and  there  is  much  desirable  farming  land  yet 
uncleared. 

Cullman,  the  county  seat,  with  a  population  of  about  3,000,  is  the 
principal  distributing  and  shipping  point  for  the  county.  Besides  ordi- 
nary commercial  interests  centered  there,  it  contains  a  number  of  facto- 
ries. The  State  Odd  Fellows'  Home  for  Orphans,  St.  Bernard's  College, 
and  the  County  Agricultural  High  School  are  located  near  this  town. 

The  country  roads  radiating  from  Cullman  are  good.  Most  of  the 
streams  are  bridged  and  considerable  outlay  has  been  made  in  reduc- 
ing the  grades.  Many  new  roads  have  been  laid  out  in  recent  years. 
All  except  the  most  thinly  settled  sections  have  rural  delivery  of 
mails,  and  a  number  of  telephone  lines  cross  the  county. 

CLIMATE. 

Since  there  is  no  Weather  Bureau  station  in  Cullman  County,  the 
following  table  has  been  compiled  from  records  kept  at  Decatur  and 
at  Oneonto.  The  former  is  situated  on  the  Tennessee  River,  about 
30  miles  north  of  Cullman,  the  latter  in  Blount  Coimty,  about  25 
miles  southeast  of  the  center  of  Cullman  County. 

Normal  monthly,  seasonal,  and  annual  temperature  and  precipitation  at 

Decatur, 


Temperature. 

Precipitation. 

Month. 

Mean. 

Absolute 

Absolute 
Ttilnimiim. 

Mean. 

Total 
amount  for 
the  driest 

year. 

Total 
amount  for 
Uie  wettest 

year. 

Snow, 
average 
depth. 

Deeexnber 

42 
42 
44 

•F. 
72 

77 
77 

•F. 

0 
-  3 
-12 

Ineket, 
3.8 
6.9 
6.4 

InAe$, 
2.0 

6.6 
1.1 

Indm. 
6.6 
6.6 
6.3 

IndUM. 
Trace. 

January 

0.2 

February 

1  5 

Winter 

43 

15.1 

9.6 

16.4 

L7 
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Normal  monthly,  seasonal,  and  annual  temperature  and  precipitation  at 
Decatur — Continued. 


Temperature. 

Precipitation. 

Month. 

Mean. 

Absolute 

Absolute 
minimum. 

Mean. 

Inches. 
6.4 
4.6 
3  5 

Total 
amount  for 
the  driest 

year. 

Total 
amount  for 
the  wettest 

year. 

Snow, 
average 
depth. 

March 

53 
62 
69 

84 
02 
06 

4 

26 
87 

Inehee. 
3.0 
8.6 
1.3 

Inchee. 
4.2 
11.1 
2.7 

Inehee. 
.5 

April 

May 

.0 
.0 

Spring 

61 

1      . 

14.5 

8.8 

18.0 

.5 

June 

July 

August 

78 
81 
80 

•  106 
107 
104 

47 
56 
53 

3.4 
4.5 
3.4 

1.6 
5.2 
3.2 

2.8 
7.5 
6.4 

.0 
.0 
.0 

filT»nm«r- .      

80 

11.3 

10.0 

16.7 

.0 

September 

October.., 

November 

72 
61 
50 

00 
03 
80 

37 
33 
15 

2.8 
2.1 
3.7 

3.6 
4.7 
3.4 

5.0 

.3 

5  0 

.0 

.0 

Trace. 

Fall        

61 
61 

8,6 
40.5 

1 

11.7 
1             40.1 

10.0 
62.0 

Trace. 

Year 

107 

-12 

2.2 

Normal  monthly^  seasonal,  and  annual  temperature  and  precipitation  at 

Oneonto, 


Temperature. 

Precipitation. 

Month. 

Mean. 

Absolute 
maximum. 

Absolute 

Mean. 

Total 

amount  for 

the  driest 

year. 

Total 
amount  for 
the  wettest 

year. 

Snow, 
average 
depth. 

December 

43 
43 
42 

'F. 
70 
73 
71 

•F. 

1 

0 

-15 

Inehee. 
4  3 
5.2 
G  4 

Inches. 
0.6 
1.8 
4.8 

Inches. 
10.2 
6.8 
4.3 

Inches. 
Trace. 

Jannarv 

Trace. 

February 

1.7 

Winter 

43 

1 

15.0 

7.2 

21.3 

1.7 

March 

April 

May 

54 

60 
70 

81 
02 
94 

4 
24 
38 

6.6 
4.0 
4.8 

6.0 
3.1 
4.6 

8.7 
5.5 
8  0 

Trace. 
.0 
.0 

Spring 

61 

1 

16.2 

14.6 

22.2 

Trace. 

June 

July 

August 

76 

78 
78 

07 
103 
101 

45 
53 

50 

4.6 
6.2 
4.1 

4.4 
0.5 
2.8 

3.2 
4.2 
7.4 

.0 
.0 
.0 

77 

1 

14.0 

16.7 

14.8 

.0 

September 

October 

November 

73 
61 

1            «» 

00 
00 
70 

34 
26 
11 

2.1 
2.2 
2.4 

1.1 

.8 
4.3 

4.2 

.7 

2.0 

.0 
Trace. 
lYaco. 

Fall 

61 

i       " 

1 

6.7 
53,7 

6.2 
44.7 

6.0 
65.2 

Trace. 

Year 

103 

-15 

1.7 

,gi 
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In  general  the  climate  in  summer  is  agreeably  tempered  by  the 
elevation,  and  there  are  not  many  days  in  which  field  labor  can  not 
be  carried  on  without  discomfort.     The  nights  are  rather  cool. 

In  winter  the  ground  occasionally  freezes  to  a  depth  of  several 
inches,  but  does  not  remain  in  this  condition  longer  than  a  few  days. 
There  is  considerable  cloudy  weather  during  this  season.  Most  of  the 
precipitation  is  in  the  form  of  light  rains,  which  last  for  a  period 
of  several  days.  Between  these  rainy  periods  the  weather  is  mild  and 
pleasant.     A  few  light  snowfalls  usually  occur  each  winter. 

The  growing  season  for  most  crops  may  be  said  to  extend  from 
March  to  November.  Fall-sown  rye,  oats,  vetch,  and  turnips  remain 
green  most  of  the  winter.  The  growth  of  these  grains,  as  well  as  of 
some  of  the  grasses,  is  suspended  only  for  the  brief  periods  in  which 
unusually  severe  weather  prevails. 

The  date  of  the  last  killing  frost  in  the  spring  is  generally  in  the 
first  half  of  April.  In  the  fall  rather  heavy  frosts  may  be  expected 
before  the  last  of  October.  On  the  higher  elevations  fruit  trees  in 
blossom  escape  injury  when  serious  damage  is  done  on  the  level  land 
and  in  the  valleys. 

AGRICULTURE. 

Two  general  types  of  agriculture  prevail  in  this  county.  In  the 
vicinity  of  Cullman  and  southwest  along  the  railroad  a  considerable 
variety  of  field  crops  is  grown  on  the  majority  of  the  farms,  and  there 
is  also  much  attention  given  to  certain  lines  of  trucking.  In  all  of 
the  townships  which  are  not  so  conveniently  located  with  regard  to 
the  railway,  almost  the  entire  acreage  of  cleared  land  is  annually 
planted  to  cotton  and  com.  This  difference  in  the  methods  of  farm- 
ing is  not  altogether  due  to  the  better  market  facilities  of  the  former 
locality  as  compared  with  the  latter,  but  is  due  in  large  measure  to  a 
marked  distinction  in  the  agricultural  habits  of  the  people  who 
occupy  the  respective  locations. 

Most  of  the  Germans  and  other  people  from  the  north  settled 
near  the  railroad.  They  introduced  new  crops  and  put  into  practice 
methods  of  farming  which  were  practically  unknown  to  their 
southern  neighbors.  It  is  almost  unnecessary  to  add  that  the  general 
adjustment  to  local  conditions  has  resulted  in  the  abandonment  of 
some  crops  and  the  modification  of  the  methods  of  raising  those 
which  were  found  profitable.  But  the  infusion  of  new  ideas  has 
given  a  diversity  to  the  agricultural  productions  of  this  section 
which  could  not  otherwise  have  been  attained  in  the  same  length  of 
time. 

As  previously  stated  the  eastern  and  western  townships  are  largely 
occupied  by  people  who  recently  came  from  Georgia.  They  are 
familiar  with  the  cultivation  of  cotton,  but,  as  a  rule,  are  not  accus- 
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tomed  to  growing  grain  (except  corn),  grass,  and  other  products  for 
the  markets,  nor  have  they  had  much  experience  in  stock  raising.  In 
most  instances  all  the  cleared  land  on  each  farm  is  planted  to  cotton 
and  com.  The  former  is  the  money  crop  and  usually  represents 
almost  the  entire  income  of  the  year.  The  latter  is  mostly  consumed 
by  the  work  stock,  but  a  little  is  fed  to  the  few  hogs  which  are 
butchered  for  home  use.  The  farmers  whose  means  are  limited  or 
who  are  making  the  first  payment  on  their  land  must  necessarily  de- 
pend upon  cotton,  which  is  a  safe  crop  and  gives  immediate  returns. 
It  is  also  the  basis  of  credit  with  the  local  merchants.  There  are 
many  farmers,  however,  who  could  adopt  a  more  diversified  type  of 
farming  if  they  so  desired,  but  who  persistently  follow  cotton  grow- 
ing to  the  exclusion  of  other  crops. 

According  to  the  county  assessor's  returns  for  1908,  approximately 
107,206  acres  of  land  are  now  under  cultivation.  More  than  half  of 
this  is  devoted  to  cotton.  In  the  eastern  and  western  townships  the 
cotton  acreage  is  relatively  higher  than  in  the  middle  part  of  the 
county.  The  production  for  1908  was  about  21,000  bales,  the  general 
average  for  the  county  being  reduced  by  dry  weather  in  August. 

Com  is  next  to  cotton  in  importance,  but  since  practically  all  is 
consumed  on  the  farms,  it  is  only  indirectly  a  source  of  profit. 

Sweet  potatoes  are  an  important  crop.  In  1908  7,750  barrels  were 
shipped  from  Cullman.  The  net  price  received  was  about  $1.50  a 
barrel.  The  quality  is  excellent  and  considerable  attention  is  given 
to  the  production  of  those  varieties  adapted  to  particular  markets. 
The  Jersey  sweets  are  preferred  by  buyers  in  the  northern  cities, 
while  the  larger  and  softer  Dooly  yams  meet  the  demands  of  the 
southern  markets.  Although  the  prices  vary  considerably  from  year 
to  year  the  crop  is  a  profitable  one.  The  yield  ranges  from  100  to 
200  bushels  per  acre,  and  second  crops  such  as  winter  oats  and  rye 
may  be  planted  on  the  ground  after  the  potatoes  are  dug. 

In  1908  50  carloads  of  strawberries  were  shipped  from  Cullman. 
The  production  is  steadily  increasing  and  represents  the  aggregate 
yields  of  a  large  number  of  small  producers.  Many  farmers  have 
a  few  acres  planted,  but  there  are  practically  no  large  fields  devoted 
to  this  fruit.  The  soil  and  climatic  conditions  favor  the  production 
of  those  varieties  having  a  fine  flavor  and  possessing  good  shipping 
qualities.  Cullman  berries  have  an  enviable  reputation  in  Detroit 
and  also  in  other  northern  cities  where  they  are  becoming  known. 

Raspberries  and  grapes  are  successfully  grown.  The  cultivation 
of  the  latter  was  introduced  by  the  Germans,  and  formerly  con- 
siderable wine  was  made.  The  industry  has  since  declined  and  the 
vineyards  have  been  generally  neglected. 

Some  very  fine  apples,  pears,  and  peaches  are  grown.  Some  care- 
ful growws  have  secured  highly  profitable  returns  from  small  apple 
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and  pear  orchards.  In  size,  color,  and  flavor  the  fruit  compares  favor- 
ably with  that  from  the  better-known  fruit-growing  sections  of  other 
States.  A  good  many  people  who  have  attempted  fruit  culture  have 
met  with  very  poor  success.  In  many  instances  locations  unsuited  for 
orchards  were  selected  and  varieties  were  chosen  from  various  other 
localities  without  regard  to  their  probable  adaptation  to  conditions 
existing  in  the  area. 

It  does  not  seem  reasonable  that  varieties  of  fruit  originating  upon 
or  found  well  adapted  to  the  heavy  soils  of  the  limestone  valleys  or 
the  cherty  ridges  occurring  in  the  Appalachian  Mountains  should 
find  the  Dekalb  soils  altogether  congenial.  With  regard  to  soil 
adaptations  preference  should  be  given  to  trees  from  regions  where 
the  Dekalb  and  associated  series  prevail.  In  many  instances  peach 
trees  are  obtained  from  the  comparatively  heavy  soils  of  the  Pied- 
mont region  and  planted  on  the  lighter  phases  of  the  Dekalb  fine 
sandy  loam.  It  has  been  found  in  this  area  that  peach  trees  gener- 
ally thrive  best  on  the  highest  ridges  of  Hanceville  loam,  and  the 
red  phases  of  the  Dekalb  occasionally  occurring  in  elevated  situations. 
This  is  due  in  part  to  the  better  air  drainage  and  freedom  from 
frosts,  but  it  may  also  indicate  the  superior  adaptability  of  this  red 
land  to  the  particular  requirements  of  certain  varieties. 

In  all  cases  the  higher  ridges  of  the  Dekalb  fine  sandy  loam  are 
to  be  preferred  to  the  comparatively  level  soils  of  the  same  type  or 
to  the  loam.  Since  damage  to  the  bloom  often  occurs  in  the  spring 
and  is  the  chief  cause  of  crop  failure,  it  seems  probable  that  certain 
northern  slopes  of  the  Dekalb  stony  loam  should  afford  favorable 
sites  for  orchards.  The  location  should  be  high,  as  compared  with 
the  land  for  some  distance  to  the  north,  and  all  the  timber  in  the  im- 
mediate vicinity  should  be  removed,  except  on  the  crest  of  the  hill 
to  the  south.  This  belt  of  forest  would  tend  to  retard  the  warming 
of  the  soil  on  the  slope  below,  which  is  the  chief  desideratum  in  the 
selection  of  such  a  site  for  an  orchard.  The  small  orchards  on  the 
farms  generally  receive  some  cultivation,  but  the  necessity  of  spray- 
ing, pruning,  and  thinning  is  given  little  consideration. 

In  the  culture  of  cotton  and  corn,  commercial  fertilizer  is  gener- 
ally used.  In  most  brands  cotton-seed  meal  usually  furnishes  the 
nitrogen.  A  high  percentage  of  acid  phosphate  is  preferred  by  most 
farmers.  It  is  generally  conceded  that  all  these  soils  respond  to 
potash,  and  most  crops  are  benefited  by  its  application.  Some  high-  - 
grade  fertilizers  carrying  considerable  nitrate  of  soda  are  used  by 
strawberry  growers. 

The  Dekalb  soils  are  very  deficient  in  humus.  In  any  plan  of  fer- 
tilization the  increase  of  the  vegetable  matter  should  be  given  first 
consideration.  A  larger  amount  should  be  returned  to  the  soil  than 
is  obtained  by  the  use  of  cowpeas  alone.    The  manner  in  which  the 
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latter  are  usually  grown  supplies  nitrogen  to  the  soil,  but  does  not 
materially  raise  the  content  of  humus.  If  the  latter  were  liberally 
increased  the  physical  condition  of  the  soil  would  not  only  be  im- 
proved, but  the  presence  of  humic  acids  would  render  available  more 
of  the  mineral  constituents — potash  and  phosphates — and  also  in- 
crease the  efficiency  of  the  mineral  fertilizers  artificially  applied. 
This  principle  should  not  be  overlooked  in  considering  the  fertilizer 
requirements  of  the  types  generally  under  cultivation. 

The  Dekalb  soils  are  also  deficient  in  lime.  In  the  few  instances 
where  it  has  been  used  good  results  have  followed.  This  mineral 
should  be  used  in  connection  with  applications  of  manure,  or  when 
green  crops  are  plowed  under.  Where  immediate  results  are  not  re- 
quired and  a  permanent  improvement  of  the  soil  is  desired  applica- 
tions of  finely  ground  untreated  phosphate  rock  would  be  beneficial. 
Both  lime  and  phosphoric  acid  would  be  obtained,  and  if  a  rotation 
of  crops  were  adapted  calculated  to  keep  up  the  humus  content  the 
nitrogen  supply  would  take  care  of  itself.  The  present  practice 
of  planting  cowpeas  between  the  rows  of  com  or  sowing  them  broad- 
cast in  open  fields  is  to  be  conmiended,  but  in  most  cases  the  tops 
of  the  plants  are  removed  and  a  rather  small  proportion  ever  finds 
its  way  back  to  the  soil  in  the  form  of  manure.  The  nitrogen  ren- 
dered available  by  the  peas  stimulates  a  better  growth  in  the  suc- 
ceeding crops,  which  also  makes  heavier  demands  upon  mineral  con- 
stituents. If  practically  the  entire  crop  is  removed  from  the  land, 
as  is  the  present  practice  with  regard  to  corn,  and  in  many  cases  with 
other  crops,  no  permanent  improvement  of  the  soil  results.  On  the 
contrary,  there  is  a  decided  tendency  to  impoverish  it.  The  Dekalb 
soils  do  not  have  the  depth,  and,  judging  from  their  geological  origin, 
do  not  possess  the  degree  of  permanent  fertility  which  is  found  in 
valley  lands  or  those  soils  derived  from  a  greater  variety  of  rocks. 
The  ease  with  which  the  Dekalb  fine  sandy  loam  and  the  Dekalb 
loam  may  be  kept  in  fine  physical  condition,  combined  with  the 
favorable  climate,  insures  crop  yields,  notwithstanding  the  poor 
cultivation  often  given  and  the  generally  low  himius  content.  The 
indefinite  maintenance  of  their  productivity,  however,  demands  less 
exhaustive  methods  than  now  prevail  on  most  of  the  com  and  cotton 
farms. 

For  most  crops  each  of  the  above-mentioned  types  should  be  plowed 
deep  and  the  lighter  phases  of  the  Dekalb  fine  sandy  loam  should 
be  stirred  deep  enough  to  mix  the  silty  material  of  the  subsoil  with 
the  relatively  sandy  surface  soil.  This  gives  a  soil  of  good  physical 
composition  and  absorptive  capacity.  Practically  all  the  types,  with 
exception  of  the  Dekalb  stcmy  loam  and  a  part  of  the  Huntington 
silt  loam,  are  capable  of  absorbing  and  holding  enough  moisture 
under  proper  management  to  carry  a  crop  over  any  of  the  dry  periods 
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which  occur  m  the  growing  season.  Cultivated  crops  should  be  given 
frequent  shallow  cultivations. 

On  mudi  of  the  cultivated  land  near  Cullman  winter  rye  and  oats 
are  grown.  The  same  kind  of  cover  crops  ^ould  be  more  generally 
sowed  in  the  cotton-growing  sections.  A  practicable  rotation  for 
most  farms  would  include  fall-sown  oats  or  rye,  with  vetch  or  dover, 
followed  hy  oowpeas  sown  broadcast  Tlie  third  year  com  or  cotton 
should  be  planted. 

Bermuda  grass  and  Japan  clover  do  well  on  all  types  except  the 
lightest  phases  of  the  Dekalb  fine  sandy  loam.  Where  the  ground 
has  been  cleared  and  cultivated  for  a  few  years  both  of  these  crops 
will  establish  themselves  if  given  an  opportunity  to  do  so.  The 
clover  appears  along  the  roadsides  and  in  all  old  fields  in  settled 
sections  of  the  area.  The  Bermuda  grass  may  be  easily  planted  by 
dropping  pieces  of  the  sod  in  newly  plowed  land,  and,  since  it  spreads 
by  runners,  it  «oon  covers  the  ground  and  forms  a  dense  sod.  The 
grass  makes  a  vigorous  growth  from  six  to  eight  months  of  the  year. 
It  is  relished  by  all  stock  and  it  seems  a  conservative  estimate  to 
state  that  1  acre  will  support  a  cow  for  six  months  of  the  year.  The 
small  pasture  lots  found  on  a  few  farms  are  overgrazed — ^mules, 
cattle,  and  hogs  all  being  allowed  to  run  in  the  indosure  at  all 
seasons. 

These  valuable  plants  used  in  permanent  pastures  may  be  made  the 
basis  of  a  system  of  farm  management  which  would  include  stock  rais- 
ing. Green  winter  feed  may  be  cheaply  obtained  by  raising  winter 
oats,  rye,  and  vetch,  all  of  which  do  well,  and  cowpeas,  soy  beans, 
and  sorghum  will  each  produce  very  heavy  yields,  even  on  poor  land. 
Thus  a  succession  of  forage  crops  can  be  had  during  the  greater 
part  of  the  year.  More  hogs  should  be  raised,  as  cowpeas,  peanuts, 
and  chufas  or  peas  and  some  corn  can  be  cheaply  supplied  for  feed 
from  the  farm.  All  of  these  crops,  as  well  as  others,  are  grown,  but 
their  use  in  the  manner  and  for  the  purpose  indicated  is  very  rare. 
This  plan  necessitates  considerable  fencing  on  each  farm,  the  erec- 
tion of  better  buildings,  and  also  requires  the  personal  attention  of  the 
owner.  It  has  much  to  commend  it,  especially  to  those  farmers  who 
are  located  a  considerable  distance  from  markets  and  who  have  a 
considerable  proportion  of  their  land  cleared. 

The  present  demand  for  pork  is  largely  supplied  from  the  packing 
houses  in  the  northern  cities.  Approximately  ljOOO,000  pounds  of 
ham,  bacon,  and  side  meat  are  annually  retailed  in  Cullman,  much  of 
it  being  sold  on  credit  to  farmers,  who  in  turn  practically  obligate 
themselves  to  produce  cotton. 

The  present  farming  population  of  the  county  numbers  about 
18,000,  with  perhaps  3,000  more  in  the  towns  and  villages.  The 
total  number  of  live  stock,  approximately  7,000  cattle,  the  same  num- 
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ber  of  swine  of  varying  ages,  and  about  800  sheep,  is  decidedly  too 
low  considering  the  number  and  size  of  farms.  In  many  instances 
recent  settlers  have  very  little  of  the  land  cleared,  but  on  the  older 
farms  from  one-third  to  three- fourths  may  be  given  as  a  rough  esti- 
mate of  the  average  acreage  under  cultivation. 

According  to  the  assessors'  returns  for  1908,  the  value  of  all  lands, 
including  improvements,  is  $2,840,200,  which  represents  about  40 
per  cent  of  the  actual  value.  The  increase  in  value  of  late  years  has 
been  rapid  in  all  parts  of  the  county.  Near  the  railroad  improved 
farms  have  more  than  doubled  in  value  in  five  years.  Uncleared  land 
is  also  held  at  a  higher  price  than  prevailed  a  few  years  ago.  Many 
farms  are  mortgaged  for  a  considerable  part  of  the  value,  especially 
in  the  newer  sections,  and  rather  high  rates  of  interest  prevail. 

There  are  very  few  tenant  farmers  in  this  area.  So  long  as  pres- 
ent conditions  obtain  there  will  be  very  few  large  estates  of  cultivated 
land  operated  by  renters  or  hired  laborers.  With  the  exception  of  a 
few  families  near  Hanceville,  there  are  no  negroes  in  the  county. 
There  is  no  class  of  people  here  from  which  very  many  farm  laborers 
can  be  drawn.  The  Germans  and  most  of  the  Georgians  and  native 
Alabamians  are  essentially  home  makers  and  prefer  the  ownership 
of  even  a  small  farm  to  any  form  of  renting  or  leasing. 

As  a  larger  proportion  of  the  area  is  being  brought  under  cultiva- 
tion the  general  trend  of  agriculture  is  toward  the  production  of 
crops  other  than  cotton  and  com.  The  discouraging  experiments 
that  marked  the  early  attempts  at  truck  raising  are  gradually  giving 
place  to  the  profitable  culture  of  potatoes,  strawberries,  and  other 
cr<^)s.  This  is  due  in  some  measure  to  the  cooperation  of  the  growers 
in  marketing  their  products,  and  is  also  the  result  of  experience.  The 
German  Farmers  Shippers'  Association  handles  much  of  the  truck 
business.  Most  of  this  produce  goes  to  northern  cities,  but  Birming- 
ham and  the  mining  towns  near  it  also  afford  a  good  market.  There 
is  a  strong  demand  for  poultry,  dairy  products,  and  good  live  stock 
of  all  kinds. 

son^. 

Witii  regard  to  tiieir  origin  and  geological  relationship  the  soils 
of  this  area  are  comparatively  simple.  They  are  residual,  being 
derived  directly  from  the  underlying  sandstones  and  shales.  Very 
limited  areas  of  alluvial  soils  are  found  in  the  southern  part  of  the 
county,  but  the  material  composing  them  has,  in  the  main,  been 
transported  such  short  distances  and  suffered  such  a  slight  degree 
of  change  that  mineralogically  these  sedimentary  soils  do  not  differ 
greatly  from  those  which  are  strictly  residual. 

Throughout  this  part  of  the  Cumberland  Plateau  the  superficial 
strata  consist  of  nearly  horizontal  beds  of  sandstone  and  shale  of 

Digitized  by  VjOOQIC 


596  FIELD   OPERATIONS  OF  THE  BUREAU  OF  SOILS,  1908. 

Carboniferous  age.  In  some  of  the  deepest  gorges  on  the  north  line 
of  the  county  limestone  is  exposed,  but  it  has  contributed  nothing  to 
the  soils,  except  in  the  immediate  vicinity  of  the  few  outcrops.  No 
metamorphic  or  crystalline  rocks  were  found  at  any  point  in  the  area 
surveyed. 

In  general,  in  the  eastern  and  northern  portions  of  the  county,  the 
upper  beds  of  sandstone,  or  those  most  frequently  exposed  by  the 
minor  inequalities  of  the  surface,  range  in  thickness  from  a  few 
inches  to  several  feet.  The  interbedded  shales  and  occasional  layers 
of  clay  usually  exceed  in  their  total  thickness  the  aggregate  mass  of 
the  sandstone.  The  basal  members,  as  shown  in  the  deeper  stream 
gorges,  consist  largely  of  massive  sandstones  with  relatively  thin 
beds  of  shaly  rock. 

Most  of  this  sandstone  is  fine  grained,  rarely  coarse  textured,  and 
only  occasionally  contains  any  quartz  gravel.  Mica  flakes  are  noticea- 
ble and  the  iron  content  is  high  enough  to  give  quite  pronoimced 
brown-red  tints  where  disintegration  has  begun.  Pieces  soft  enough 
to  be  crushed  in  the  hand  are  found  to  consist  largely  of  rather  angu- 
lar, iron-stained  quartz  grains  of  appreciable  size,  but  there  is  also 
more  or  less  silt  and  a  little  clay  present. 

A  very  common  phase,  observable  in  road  cuts,  is  a  heavy  bedded 
grayish  sandstone  which,  as  it  yields  to  the  agencies  of  dissolution 
that  act  beneath  the  soil  cover,  assumes  a  red  color  to  a  depth  of  a 
foot  or  two,  and  becomes  so  friable  that  it  is  easily  broken  by  a  light 
blow  from  a  hammer.  This  decaying  portion,  and  also  the  pieces  of 
rock  included  in  the  subsoil  proper,  absorb  water  so  readily  that  they 
contribute  to  the  moisture  holding  properties  of  the  soil  mass. 

In  a  few  instances  the  stratum  immediately  below  the  subsoil  is 
hard  and  slaty  and  interferes  with  the  subdrainage.  The  same  effect 
occasionally  results  from  the  presence  of  a  rather  heavy  layer  of  clay 
or  highly  argillaceous  shale  forming  the  lower  subsoil.  As  a  rule 
the  sandstone  is  more  or  less  seamed  and  fissured  and  the  shaly 
material  is  so  varied  in  composition  and  structure  that  no  impervious 
zone  is  found  near  enough  to  the  surface  to  aflfect  the  soil. 

The  softer  strata  lying  between  the  sandstone  beds  range  from  thin 
red  and  brown  layers,  which  consist  chiefly  of  very  fine  sand  cemented 
with  iron  oidde,  to  light-colored  clayey  shales.  The  latter  are 
usually  thin  layers  that  in  many  instances  are  beds  of  white  unctuous 
clay  a  foot  or  two  in  thickness.  Some  of  the  lower  members  of  the 
shale  beds  are  slightly  carbonaceous  but  none  of  them  are  calcareous. 

On  all  of  the  table-land  the  weathered  residue  of  the  surface  rocks 
forms  a  soil  body  ranging  in  thickness  from  a  few  inches  on  the 
steepest  slopes  to  several  yards  on  the  comparatively  level  areas. 
The  surface  inequalities  have  caused  sufficient  creep  and  wash  of  the 
upper  portion  of  this  material  to  commingle  pretty  thoroughly  the 
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particles  from  all  sources.  To  this  agency  is  due,  in  large  measure, 
the  rather  limited  range  in  texture  of  the  soils,  silty  loams  and  fine 
sandy  loams  predominating  in  all  parts  of  the  area.  While  there  are 
not  very  great  differences  in  the  mineralogical  character  of  the 
superficial  formations,  the  heaviest  shales  and  coarsest  sandstones 
would  give  quite  diverse  soils  if  the  weathered  products  of  each 
remained  in  place. 

In  the  south-central  townships  very  heavy  beds  of  true  shales  con- 
stitute most  of  the  country  rock.  They  are  generally  highly  argil- 
laceous, are  dull  green,  gray,  and  occasionally  purpli^  in  color,  and 
weather  to  reddish-yellow  clay.  They  are  found  from  the  stream 
channels  almost  to  the  tops  of  the  table-land  and  the  highest  hills. 
The  elevation  of  much  of  this  region  is  lower  than  that  of  the  plateau 
to  the  north.  This,  as  well  as  the  more  varied  topography  which  it 
presents,  is  due  to  the  readiness  with  which  the  shales  yield  to  erosion. 
The  steep  flanks  of  the  mountains  are  usually  strewn  with  rock  from 
the  sandstone  capping  the  summits.  Frequently  the  soil  contains  con- 
siderable sand  from  the  same  source,  but  at  a  slight  depth  the  soil 
of  the  slopes  consists  chiefly  of  weathered  shale,  usually  a  stiff  clay. 
The  characteristic  shale  topography  consists  of  rounded  ridges  and 
knolls.  In  such  areas  the  soil  mantle  is  thin  and  the  surface  usually 
carries  more  or  less  debris  from  the  harder  portions  of  the  rock. 

The  occurrence  of  comparatively  thin  beds  of  sandstone  in  the 
heavy  deposits  of  shale  has  given  rise  to  the  bench  lands  and  some 
of  the  flat-topped  elevations  found  near  Warrior  River  and  its  tribu- 
taries in  this  region.  Such  topographic  forms  are  rather  conspicuous 
features  and  usually  the  soil  on  them  is  derived  almost  entirely  from 
the  sandstone. 

All  of  the  residual  soils  have  been  correlated  with  the  Dekalb  series. 
This  series  has  a  wide  distribution  in  the  northeastern  part  of  the 
State,  where  sandstones  and  shales  of  the  Coal  Measures  have  ex- 
tensive exposures.  The  horizontal  position  of  the  Carboniferous 
strata  of  this  area  has  given  soils  superior  in  agricultural  value  to 
most  of  those  derived  from  similar  rocks  which  have  been  more  dis- 
turbed. Not  only  does  this  soil  mantle  have  a  greater  average  depth, 
but  it  has  not  lost  through  excessive  erosion  such  a  large  proportion 
of  the  finest  constituents,  as  occurs  in  somewhat  similar  regions  of 
comparatively  high  relief. 

In  a  few  places  a  soil  derived  from  a  hard  reddish-brown  sand- 
stone has  an  unusually  high  percentage  of  clay  and  is  characterized 
by  the  deep-red  color  of  the  subsoil.  While  the  rock  associated  with 
this  type,  and  from  which  it  is  derived,  contains  a  higher  percentage 
of  iron  than  the  average  of  the  sandstone  in  this  region,  this  factor 
does  not  satisfactorily  account  for  the  high  degree  of  fertility  which 
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this  soil  maintains  after  many  years  of  cropping.  It  has  been  corre- 
lated as  the  Hanceville  loam- 

The  limited  alluvial  deposits  on  the  streams  in  the  southern  part 
of  the  area  consist  chiefly  of  weathered  material  of  local  origin. 
Owing  to  the  high  gradients  the  deposition  has  been  confined  chiefly 
to  the  comparatively  coarse  materials.  Much  of  the  latter  is  a  fine 
sand  and  therefore  fine  sandy  loams  predominate  along  the  Warrior 
River  and  most  of  the  smaller  creeks.  The  alluvium  of  the  former 
evidently  contains  but  little  debris  from  the  limestone  outcrops  in 
Bloimt  County.  Along  the  small  streams,  which  have  no  territory 
tributary  to  them  except  shale  land,  the  alluvial  soils  are  generally 
silt  loams. 

The  better-drained  soils  of  the  above  character  have  been  corre- 
lated with  the  Huntington  series.  It  is  probable  that  in  their  gen- 
eral minerological  composition  they  are  inferior  to  some  soils  of  this 
series  derived  from  a  greater  variety  of  rocks.  The  physical  struc- 
ture, however,  is  good.  The  present  agricultural  value  depends 
largely  upon  local  drainage  and  the  artificial  increase  of  the  humus 
content. 

Two  local  types,  besides  considerable  areas  of  Rough  stony  land, 
also  occur  in  the  southern  part  of  the  area. 

All  of  the  area  was  originally  covered  with  a  rather  open  forest  of 
shortleaf  pine  and  deciduous  trees,  oaks  and  hidtories  predominating. 
Such  a  vegetal  covering  is  not  conducive  to  the  accumulation  of 
humus,  most  of  the  organic  matter  oxidizing  upon  the  surface  instead 
of  becoming  incorporated  in  the  soil.  It  was  also  customary  from 
the  earliest  occupancy  of  the  adjoining  region  by  white  settlers  to 
bum  over  the  mountains  to  improve  the  pasturage  and  facilitate  the 
hunting  of  deer  and  turkey. 

The  name  and  the  actual  and  relative  extent  of  each  of  the  types 
mapped  is  given  in  the  following  table : 

Areas  of  different  soils. 


Sou. 

Acres. 

Pereent. 

aoti. 

Acras. 

Ptrosnt. 

Dekalb  flDQ  sandy  loam 

Dekalb  \t^rn . ,     , . 

172,800 
131,200 
78,848 
50,712 
18,816 
5,888 

36.2 
27.7 
16.7 
12.6 
4.0 
1.3 

Huntington  fln^*  sandy  1*^^"  . 
HanonvillA  lowm 

3,072 
2,752 
1,182 

a7 

.6 

Dekalb  stonv  loam 

Holston  fine  sandy  loam 

Total 

.2 

474,240 

xcouguSuiny  laiui 

Huntington  silt  loam 

DEKALB  STONY  LOAM. 


The  distinguishing  features  of  the  Dekalb  stony  loam  are  the  rough 
topography,  stony  surface,  and  variable  depth  or  thickness  of  the 
soil  section.  ^  i 
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The  soil  is  usually  a  fine  sandy  loam,  10  or  15  inches  deep,  con- 
taining considerable  silt  and  but  little  clay.  The  first  few  inches 
of  virgin  soil  is  very  friable  and  loamy,  dark  gray  in  color,  and  open 
in  structure.  The  latter  quality  is  due  in  part  to  the  included  gravel 
and  small  stones  as  well  as  to  the  high  content  of  vegertable  material. 
Below  this  surface  loam  the  material  is  a  slightly  coherent  silty  fine 
sandy  loam,  gray-brown  or  sometimes  slightly  reddish-brown  in 
color.  In  cultivated  fields  the  vegetable  matter  rapidly  disappears 
and  the  soil  assumes  a  gray  or  gray-brown  color,  and  is  generally 
covered  with  sandstpne  fragments.  Washes  and  gullies  are  fre- 
quently a  feature  of  hillside  fields,  for  the  soil  yields  readily  to  erosion. 

The  subsoil  is  a  reddish  loam  or  fine  sandy  loam  more  compact  and 
retentive  of  moisture  than  the  soil.  In  most  instances  it  contains 
sandstone  fragments  of  various  sizes  and  in  all  stages  of  disintegra- 
tion. The  lower  subsoil  consists  chiefly  of  the  more  resistant  frag- 
ments of  sandstone,  with  interstitial  material  derived  in  part  from 
the  slope  above.  Frequently  the  subsoil  rests  directly  upon  a  soft, 
pink  or  reddish  i^ock  which  is  the  disint^rating  portion  of  the 
massive  gray  sandstone  common  to  this  region. 

When  relatively  thick  beds  of  shale  occur,  the  subsoil  contains  a 
higher  percentage  of  clay.  On  the  slopes  in  such  localities  the 
weathered  edges  of  successive  members  of  the  shale  beds  form  the 
subsoil.  These  may  range  from  arenaceous  layers  to  highly  argilla- 
ceous strata,  with  an  occasional  trace  of  carbonaceous  material. 
Necessarily  the  subsoil  may  vary  considerably  within  short  distances. 
Differences  which  might  greatly  affect  the  water-holding  capacity  on 
level  land  are  offset  by  the  high  surface  gradient  and  consequent 
thorough  drainage.  Occasionally  these  shale  phases  are  traceable  by 
the  native  vegetation,  the  hickories  and  poplars  preferring  such 
situations,  while  oaks  are  more  commonly  abimdant  on  the  soil  over- 
lying sand  rock. 

As  a  rule  the  soil  over  the  shales  does  not  differ  greatly  from  that 
above  the  sandstone.  The  creep  and  wash  of  surface  debris  on  the 
slopes  has  usually  resulted  in  a  pretty  thorough  mixing  of  all  the 
loose  materials.  This  is  the  case  on  the  long  steep  hillsides  bordering 
the  larger  streams. 

In  general  there  is  a  very  easy  gradation  along  the  crests  of  the  hill- 
tops between  the  upland  types  and  the  Dekalb  stony  loam.  The 
latter  may  have  but  little  stony  material  upon  the  surface.  Farther 
down  the  slope  rock  debris,  flat  sandstone,  bits  of  shale,  and  gravel 
are  more  in  evidence  in  the  soil,  while  the  subsoil  partakes  of  the 
nature  of  the  strata  immediately  below  it.  Near  the  stream  channel 
heavy  ledges  of  rock  are  usually  exposed. 

In  the  southwestern  part  of  the  area  no  close  line  can  be  drawn 
between  this  and  the  Rough  stony  land.    Near  Warrior  River  and  on 
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Mariott  and  Sullivan  creeks,  small  areas  of  fiii6  sdiidy  loam  which 
are  comparatiyely  level,  biit  thickly  strewn  ^i^^ith  katd  gf ay  Sandstone 
iragmehts,  some  of  which  are  a  f(5bt  or  two  acl*Oss,  have  been  included 
in  this  type.  A  few  areAs  of  bench  land  with  very  stony  surfaces  are 
found.    They  are  locally  termed  "  post-oak  flats." 

Probably  less  than  2  per  cent  of  the  type  is  cleared.  Most  of  it  is 
covered  with  a  mixed  growth  of  pine,  oak,  and  hickory.  Black  gum, 
poplar,  and  sycamore  occur,  but  are  not  abundant.  Much  of  the  best 
timber  has  been  removed  and  the  present  covering  is  mostly  a  second 
growth.  Sourwood,  cucumber,  holly,  bay,  haw,  and  other  shrubs 
form  part  of  the  undergrowth,  with  sedge  grass  in  the  open  places. 
There  is  a  little  wild  cane  remaining  along  the  streams,  but  in  general 
this  land  does  not  furnish  much  pasture. 

A  large  proportion  of  this  type  should  remain  timbered.  At  the 
l>resent  rate  at  which  the  more  desirable  Dekalb  fine  sandy  loam  and 
Dekalb  loam  are  being  brought  under  cultivation,  the  time  is  not  far 
distant  when  this  and  the  Rough  stony  land  will  be  the  only  forested 
land  in  the  county.  Fires  do  much  damage  to  the  young  trees,  but 
public  sentiment  against  unlawful  firing  of  the  woods  is  increasing, 
and  this,  coupled  with  the  results  of  the  stock  law,  t^nds  to  preserve 
the  present  growth  of  young  timber. 

The  cheapness  of  most  of  this  land,  $4  to  $10  an  acre,  tempts  many 
men  of  limited  means  to  purchase  a  40  or  80  acre  tract  and  clear  the 
best  portion.  In  many  instances,  however,  the  results  are  unsatisfac- 
tory. The  soil  washes  so  easily  that  it  can  not  be  maintained  in  a 
condition  of  tilth  suitable  for  corn  or  cotton.  Sowed  crops  could  be 
more  easily  managed.  When  cleared  land  of  this  type  forms  part 
of  a  farm  it  could  be  utilized  to  good  advantage  as  permanent  pasture 
for  Bermuda  grass  and  Japan  clover.  On  some  hillsides,  where  the 
relative  elevation  gives  good  air  drainage,  desirable  locations  for 
orchards  may  be  found.  Those  phases  which  have  a  red  or  reddish- 
yellow  subsoil  are  to  be  preferred  for  fruit  to  those  which  are  lighter 
colored. 

The  following  table  gives  the  average  results  of  mechanical  analyses 
of  fine-earth  samples  of  Dekalb  stony  loam : 

Mechanical  analyses  of  Dekalh  stony  loam. 


Number. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

Silt. 

Cl^. 

20203,20205 

20204,20206 

Soil 

PereenL 

0.7 

.8 

Percent, 
L2 
2.2 

PereenL 
6.7 

Percent. 
3a7 
3&8 

PereenL 
1&2 
1&4 

Percent. 
29.5 
27.0 

PereenL 
8,1 

Subsoil 

&1 
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DEKALB   SHALE   LOAM. 

The  soil  of  the  Dekalb  shale  loam  to  a  depth  of  5  or  6  inches  is  a 
friable  silty  loam.  It  usually  contains  a  small  amount  of  fine  sand 
and  a  variable  amount  of  clay.  The  proportion  of  the  latter  increases 
with  depth.  The  first  2  or  3  inches  of  virgin  soil  consist  chiefly  of 
fine  sand  and  silt  and  considerable  organic  matter,  with  just  enough 
clay  to  give  it  a  low  degree  of  coherency.  Below  6  inches  the  material 
is  quite  heavy,  and  when  saturated  it  is  plastic  and  somewhat  ad- 
hesive. In  old  fields  the  surface  has  a  tendency  to  be  slippery,  if  wet, 
but  this  is  modified  by  the  abundance  of  shale  fragments.  The  color 
is  light  yellowish  clay  tending  to  reddish  brown.  In  many  instances 
the  shale  fragments  and  brown  ferruginous  gravel  are  very  abundant, 
determining  to  a  considerable  extent  the  surface  color. 

The  subsoil  is  a  reddish  clay  or  clay  loam,  heavier  and  more  com- 
pact with  increase  of  depth.  It  generally  has  a  coarsely  granular 
structure  which  is  due  in  part  to  the  hi^  day  content,  and  also  to 
the  angular  form  of  the  bits  of  included  shale.  As  the  latter  disin- 
tegrates it  generally  assumes  roughly  cubical  forms. 

The  lower  subsoil  is  generally  a  rather  compact  mass  of  highly 
argillaceous  shales.  The  thin  horizontal  layers  are  crossed  by  in- 
numerable vertical  and  oblique  seams,  but  the  material  as  a  whole  is 
almost  impervious.  Excepting  the  portion  which  has  suffered  con- 
siderable disintegration  it  is  not  a  ready  absorbent  of  water,  and 
therefore  unfavorably  affects  the  moisture  conditions  in  the  upper 
soil  where  it  is  shallow.  Artificial  exposures  usually  consist  of 
angular  fragments  ranging  in,  size  from  a  fraction  of  an  inch  to 
several  inches  across.  The  clayey  layers  are  generally  dull  gray  to 
greenish  purple,  while  those  which  include  more  very  fine  sand 
weather  to  brown  and  yellowish  tints.  The  latter  evidently  contain 
more  iron  and  are  also  a  little  more  open  in  their  general  structure. 
Carbonaceous  strata  are  occasionally  seen  but  no  calcareous  layers  are 
found  near  the  surface. 

As  a  rule,  all  of  these  shales  weather  to  a  heavy  silty  clay,  which 
has  a  decided  tendency  to  assume  a  red  or  reddish-yellow  color. 
The  depth  of  the  weathered  residue  seldom  exceeds  3  or  4  feet,  while 
on  the  steep  slopes  it  is  much  less.  In  nearly  all  old  fields  the  surface 
of  the  knolls  and  sharp  ridges  is  covered  with  yellow-brown  pieces 
of  shale^  and  in  each  little  gully  weathered  shale  in  place  may  be  seen 
beneath  the  shallow  covering  of  reddish  clay. 

In. depressions  and  where  the  surface  has  less  inclination  the  soil 
has  a  great  depth.  In  such  places  it  usually  contains  considerable 
fine  sand,  and  the  percentage  of  silt  is  higher  than  in  the  strictly 
residual  material. 
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The  semialluvial  soils  along  the  minor  drainage  lines,  seldom 
more  than  a  few  acres  in  one  body,  are  brown,  silty  loams,  very 
fertile  and  easily  tilled  if  the  drainage  is  good* 

Most  of  this  type  is  found  in  the  south-central  townships,  and  the 
topography  is  more  varied  than  that  of  the  higher  tabfe-laiMl  to  the 
north  and  west.  Besides  the  sandstoae^apped  hills  previously  men- 
tioned, there  are  many  shale  ridges  too  rough  to  be  of  mu/ch  agri- 
cultural value.  The  lower  slopes  olten  ^read  out  into  relatively 
level  areas  of  good  forming  land. 

The  valleys  near  Arkadelphia  and  the  oa^  in  which  Bremen  is 
located  are  general  depressions  between  the  outlying  spurs  of  the 
plateau.  Excepting  the  narrow  strip  of  alluvium  along  the  creeks, 
the  surface  consists  chiefly  of  low  ridges  and  knoUs.  with  moderate 
slopes.  The  depth  oi  the  soil  mass  at  any  point  depends  chiefly 
upon  the  topographic  position.  In  the  depressions  it  may  be  several 
feet  deep,  but  oa  the  slopes  it  is  generally  very  shallow. 

Owing  to  the  light  character  of  the  first  few  indies  of  the  soil  and 
the  close,  heavy  structure  of  the  subsoil,  this  type  erodes  badly. 
Some  old  fields  that  formerly  produced  good  crops  of  cotton,  com, 
and  wheat  are  now  abandoned,  and  many  oi  the  steepest  hillsides 
are  practically  beyond  redemption. 

In  the  depressions  and  on  the  comparatively  level  bench  lands 
the  yields  of  cotton  range  from  cme-third  to  1  bale  per  acre.  Com, 
which  is  usually  given  the  advantage  of  location,  produces  from  10 
to  25  bushels.  Where  the  soil  is  shallow  it  is  particularly  susceptible 
to  drought,  so  that  no  very  close  estimates  of  crop  yields  can  be 
made.  In  favorable  situaticms  the  soil  is  frequently  found  to  be 
very  loamy  and  easily  cultivated,  with  a  deep  clay-loam  subsoil 
which  is  especially  retentive  of  moisture.  Such  phases  are  well 
adapted  to  a  wide  range  of  crops  and  the  yields  are  good. 

Bermuda  grass  and  Japan  clover  do  well  on  all  phases  where  the 
native  vegitation  has  been  removed.  Bedtop  thrives  well  on  the 
low  ground  and  it  is  probable  that  by  the  application  of  Imie  clover 
could  be  established  on  many  of  the  warm  hillsides.  It  would  be 
necessary  to  prepare  a  good  seed  bed  and  sow  with  a  nurse  crop  of 
oats  or  rye.  Much  of  this  type,  whidi  at  present  gives  very  poor 
returns  when  planted  to  cotton,  could  be  profitably  used  as  pasture. 

The  native  vegetation  consists  chiefly  of  deciduous  trees-4iickory, 
poplar,  and  several  varieties  of  oak  being  most  numerous.  The  un- 
cleared ridges  and  steep  hills  should  remain  forested. 

The  valuation  ranges  from  a  few  dollars  an  acre  for  the  roughest 
land  to  $12  or  $15  for  that  under  cultivation.  Some  of  it  is  und^- 
lain  by  coal,  but  this  is  not  considered  in  the  above  estimate. 
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The  average  results  of  mechanical  analyses  of  representative  sam- 
ples of  the  soil  and  subsoil  are  given  in  the  following  table : 

Mechanical  analysea  of  Dekalb  shale  loam. 


Nmnlwr. 

Deocriptfcm. 

Fine 
gravel. 

Coacaa 

sand. 

Ifedium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

sut. 

Clay. 

10260,20006,20210. 
18261,20200,20211. 

Son 

PeroenL 
L9 
.8 

PereenL 
2.6 
2.1 

PereenL 
1.2 

.8 

PereenL 
6.0 
2.9 

Percent. 
10k  1 
9.7 

Percent. 

5&7 
42.0 

Pereaa. 
10l6 

Subsoil 

4L6 

DEKALB  FINE  SANDY  LOAH. 


The  soil  of  the  Dekalb  fine  sandy  loam,  to  a  depth  of  about  12 
inches,  is  a  light-colored  fine  sandy  loam.  In  many  instances  as  much 
as  40  per  cent  of  the  material  consists  of  the  finer  grades  of  sand. 
The  silt  content  is  moderately  high  and  generally  there  is  but  little 
clay  present.  The  soil  for  the  first  few  inches  is  very  friable,  and 
in  many  places  where  more  than  the  average  amount  of  medium  sand 
is  present  it  is  quite  loose.  Its  structure  is  often  rendered  more  open 
by  the  presence  of  a  good  deal  of  ferruginous  gravel,  but  there  is  very 
little  coarse  sand  found  anywhere.  Areas  in  which  the  gravel  is 
imusually  abundant  have  been  indicated  on  the  map  by  the  gravel 
symbol.  When  dry  the  soil  is  yellowish  gray  to  buff,  but  when  moist 
it  is  light  brown,  becoming  yellowish  brown  with  increase  of  depth. 

No  very  definite  line  can  be  drawn  between  the  soil  and  subsoil. 
The  latter  contains  a  much  higher  percentage  of  clay  than  the  former. 
It  is  therefore  heavier  and  more  compact.-  The  upper  portion  is 
generally  a  yellowish  clay  loam,  with  little  or  no  coarse  material 
except  a  few  small  graveL  The  clay  content  increases  to  a  depth  of 
8  or  4  feet,  and  the  lower  part  of  the  subsoil  is  usually  a  reddish- 
brown  heavy  clay  loam.  It  is  a  little  more  granular  in  structure 
than  the  upper  portion,  plastic,  and  somewhat  adhesive  when  wet, 
and  under  usual  field  conditions  it  is  compact,  but  not  impervious. 
When  exposed  in  gullies  and  washes  the  red  surface  bakes  very  hard, 
but  when  turned  up  by  a  plow  and  subjected  to  tillage  this  material  is 
rather  crumbly.  It  is  not  so  friable  as  the  soil,  but  by  no  means  is  it 
difficult  to  reduce  to  a  fine  state  of  tilth. 

The  basal  portion  of  the  subsoil  varies  in  character  with  the  nature 
of  the  underlying  rock.  Where  the  latter  is  a  sandstone  there  is 
usually  a  stratum,  2  or  3  feet  thick,  between  it  and  the  subsoil  proper, 
which  consists  of  disintegrated  rock  fragments  in  a  matrix  of  sandy 
material  much  more  open  than  the  subsoil.  In  many  places  the  clay 
loam  rests  directly  upon  Uie  soft  reddish  surface  of  the  sandstone, 
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with  but  a  few  inches  of  decayed  rock  between.  In  all  cases,  however, 
there  is  good  underdrainage. 

Where  the  subsoil  rests  upon  shaly  rock  with  thin  layers  of  clay 
alternating  with  the  harder  material  the  gradation  from  clay  loam 
to  unweathered  rock  is  more  gradual.  The  transition  is  generally 
a  friable  silty  or  clayey  loam  with  layers  of  the  more  resistant  strata 
intact,  but  all  are  more  or  less  affected  by  oxidation  and  range  in 
color  from  light  buff  to  bright  red. 

A  phase  of  this  type,,  which  is  distinguished  by  the  reddish  color 
of  the  subsoil,  and  usually  by  a  brownish  tint  of  the  soil  where  the 
latter  has  suffered  some  surface  washing,  is  found  in  many  places. 
These  departures  from  the  type  are  commonly  found  on  the  hills 
near  the  large  streams,  and  vary  in  size  from  a  fraction  of  an  acre 
to  rather  ill-defined  areas  of  several  hundred  acres  in  extent.  These 
red  spots  are  heavier  in  texture  than  the  average,  and  therefore 
require  a  little  more  labor  to  keep  in  good  tilth.  They  are  usually 
considered  of  better  quality  than  the  light-gray  land. 

The  Dekalb  fine  sandy  loam  is  the  prevailing  type  in  the  western 
part  of  the  county.  It  has  an  extensive  development  on  the  "  moun- 
tains" in  the  northwestern  part  of  the  area,  where  it  is  derived  en- 
tirely from  a  heavy  gray  standstone.  In  the  eastern  townships  it  is 
generally  confined  to  the  more  hilly  or  rolling  sections  along  the 
streams.  The  native  vegetation  consists  chiefly  of  shortleaf  pine  and 
several  varieties  of  oak. 

The  soil  is  very  deficient  in  humus,  and  even  in  virgin  woodland 
the  dark-colored  surface  loam  seldom  exceeds  a  few  inches  in  depth. 
The  friability  and  consequent  ease  of  tilth  which  marks  this  type 
is  due  principally  to  the  texture  and  relative  proportion  of  the  min- 
eral constituents.  A  very  slight  increase  in  the  content  of  vegetable 
matter,  however,  makes  a  great  improvement  and  renders  the  soil 
much  better  adapted  to  grain  crops. 

This  type  being  easily  cultivated  and  well  drained,  is  admirably 
adapted  to  a  great  variety  of  truck  crops.  Its  present  use  in  this 
respect,  however^  is  limited  by  the  opportunity  for  the  profitable 
disposal  of  such  products,  and  also  by  the  indisposition  of  most 
of  the  owners  of  this  kind  of  land  to  engage  in  such  business.  Sweet 
potatoes,  strawberries,  raspberries,  and  grapes  are  most  successfully 
grown.  In  gardens  many  varieties  of  small  fruits  and  vegetables 
are  easily  grown,  and  the  results  indicate  that  the  soil  under  proper 
management  is  highly  productive.  Of  course  liberal  fertilization 
is  necessary,  barnyard  manure  alone  giving  excellent  results. 

The  greater  part  of  the  type  under  cultivation  is  devoted  to 
cotton.  As  a  rule  it  does  not  produce  a  very  large  plant,  but  the 
quality  and  yield  are  good.    The  latter  averages  about  1  bale  per 
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acre  where  thorough  tillage  is  given.  Commercial  fertilizers  are 
commonly  used.  The  quantity  applied  is  usually  less  than  200 
pounds  per  acre,  very  frequently  much  less.  No  very  definite  state- 
ment regarding  the  results  from  the  use  of  the  various  combina- 
tions of  potash  and  phosphoric  acid  can  be  made.  They  usually  give 
an  increase  in  yield,  but  the  first  requirement  of  this  type,  as  already 
stated,  is  humus.  A  very  marked  increase  in  growth  of  both  cotton 
and  com  always  follows  any  increase  in  the  vegetable  content.  The 
yield  of  corn  ranges  from  10  to  15  bushels  per  acre.  On  new  land 
the  yield  is  much  better,  25  to  30  bushels  being  secured. 

The  type  is  fairly  adapted  to  all  the  field  crops  grown  in  this 
section  of  the  State.  Local  differences  due  to  slope,  elevation,  or 
to  an  unusually  high  percentage  of  sand  in  the  soil  must  of  course 
be  taken  into  consideration.  In  some  instances  the  depth  and  nature 
of  the  subsoil  should  be  given  attention.  For  most  truck  and  small- 
fruit  crops  it  is  to  be  preferred  to  the  Dekalb  loam,  while  for  grains 
and  grasses  the  latter  is  to  be  preferred  because  of  its  texture  and 
moisture-holding  capacity. 

The  advantage  which  either  type  may  possess  in  adaptation  to 
particular  crops  may  be  offset  by  difference  in  cultivation.  While 
the  normal  phases  of  the  Dekalb  loam  are  more  retentive  of  moisture 
than  the  average  of  the  fine  sandy  loam,  the  latter  is  frequently 
found  to  withstand  drought  better.  This  is  generally  due  to  the 
methods  of  tillage.  When  both  types  are  deficient  in  humus  and 
rather  infrequent  shallow  cultivation  is  given,  the  fine  sandy  loam 
will  maintain  a  comparatively  loose  surface  mulch  unfavorable  to 
evaporation,  while  the  loam  becomes  more  compact  and  loses  mois- 
ture rapidly.  If  the  latter  were  managed  with  a  view  to  conserving 
moisture,  it  would  give  the  better  results,  except  in  cases  where  the 
fine  sandy  loam  has  an  imusually  deep  and  heavy  subsoil. 

Improved  land  located  within  a  few  miles  of  the  railroad  is 
worth  from  $15  to  $20  an  acre.  Uncleared  land  may  be  bought 
much  cheaper.  In  the  western  townships  the  land  companies  still 
have  large  holdings  of  uncleared  land  which  are  listed  at  $8  to  $10 
an  acre.    Improved  farms  are  held  at  about  double  this  valuation. 

DEKALB  LOAM. 

The  soil  of  the  Dekalb  loam  is  composed  of  about  equal  proportions 
of  silt  and  the  finer  grains  of  sand.  There  is  usually  not  more  than 
a  trace  of  medium  and  coarse  sand  present  and  the  clay  content 
seldom  exceeds  10  per  cent.  The  material  is  coherent,  and  in  some 
instances  quite  plastic,  molding  easily  between  the  fingers,  but  if 
moderately  moist  it  is  friable  to  crumbly.    When  dry  the  surface  may 
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be  easily  reduced  to  a  fine,  pulverulent  condition,  in  which  the  silt  con- 
tent is  more  apparent  than  in  the  moist  soil.  The  first  few  inches  of 
cultivated  land  is  often  a  loose,  fine  loamy  sand  through  the  accumula- 
tion of  the  larger  soil  particles  at  the  surface,  but  the  virgin  soil  is 
a  fine-textured  loam  or  a  silty  loam  to  a  depth  of  10  to  12  inches. 
The  color  ranges  from  a  light-yellowish  gray  to  buff.  When  dry  the 
surface  of  old  land  is  gray.  The  more  silty  phase  assumes  an  ash- 
gray  tint,  which  is  especially  noticeable  in  depressions  and  on  level 
areas  where  the  drainage  is  poor. 

The  subsoil  is  a  bright  yellowish-brown  loam.  It  contains  more 
clay  and  less  fine  sand  than  the  soil  and  therefore  is  more  compact. 
The  clay  content  increases  with  depth  to  within  1  to  3  feet  of  the 
underlying  rock,  where  the  material  is  usually  disintegrated  sand- 
stone or  softened  shales.  The  lower  part  of  the  subsoil  proper  is 
frequently  a  reddish-yellow  silty  loam  containing  enough  clay  to  give 
it  a  slightly  granular  structure.  As  a  rule  there  is  too  much  silt  in 
the  soil  mass  for  the  latter  to  be  well  developed. 

In  both  soil  and  subsoil  there  is  more  or  less  red-brown  ferruginous 
gravel.  In  some  places  it  has  accumulated  upon  the  surface  to  such 
an  extent  as  to  give  the  latter  a  brownish  color.  Usually  there  are 
very  few  of  these  iron  concretions  in  the  lower  subsoil. 

The  depth  of  the  soil  body  ranges  from  8  or  10  feet  on  the  relatively 
level  areas  to  4  or  6  feet  on  some  of  the  slopes.  The  average  may  be 
placed  at  about  5  feet. 

This  type  pre\^ils  in  the  eastern  part  of  the  county  where  the 
surface  is  not  so  rough  as  in  the  western  parts  of  the  area.  From. 
Cullman  eastward  and  southward  to  the  Warrior  River  most  of  the 
interstream  divides  have  considerable  areas  of  gently  rolling  land. 
In  such  localities  the  rate  of  surface  and  interstitial  erosion  is  not 
so  rapid  as  on  the  hilly  areas  where  the  greater  relief  induces  a 
more  rapid  lateral  movement  of  the  ground  water.  Consequently, 
less  of  the  finest  material  has  been  removed  and  a  soil  of  heavier 
texture  has  been  formed.  In  some  instances  the  heavier  character 
of  the  soil  is  due  to  a  predominance  of  clay  and  clayey  shales  in  the 
underlying  strata.  Occasionally  prominent  elevati<Mis  within  the 
larger  area  of  loam  have  a  soil  of  rather  heavy  texture  due  to  the 
presence  of  argillaceous  shales.  As  a  rule,  however,  the  soil  on  these 
hills  and  on  the  slopes  near  the  drainage  lines  is  a  fine  sandy  loam. 
In  the  slight  depressions  it  is  unusually  a  heavy  silty  loam.  If  the 
drainage  is  poor  the  soil  is  very  light  colored  and  the  subsoil  is  a- 
mottled  gray  and  pale-yellow  silty  clay,  the  peculiar  coloration  being 
caused  by  the  drainage  conditions.  Such  areas  seldom  include  more 
than  a  few  acres. 

The  areas  of  this  type  occurring  in  the  southern  part  of  the  county 
are  derived  chiefly  from  heavy  bedded  argillaceous  shales,  and  the 
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soil  usually  contains  more  silt  than  is  found  in  the  type  farther 
north. 

The  general  surface  features  of  this  type  render  it  especially 
desirable  for  general  fanning.  It  is  heavy  enough  in  texture  to 
be  reasonably  well  adapted  to  com,  grass,  and  other  crops  which 
require  a  moderately  high  moisture  content  during  the  growing 
season.  In  depth,  structure,  and  texture  it  compares  favorably  with 
some  excellent  types  found  in  other  areas.  If  the  deficiency  in 
organic  matter  were  sujjplied  the  present  average  yields  of  com, 
cotton,  and  sudi  forage  crops  as  are  raised  could  be  greatly  improved 
with  but  slight  increase  in  the  application  of  commercial  fertilizers. 

The  present  yields  of  com  and  cotton  may  be  placed  at  about  20 
bushels  per  acre  for  flie  former  and  two-thirds  bale  for  the  latter. 
In  the  vicinity  of  Cullman  a  great  variety  of  crops  is  successfully 
grown.  Most  of  the  sweet  potatoes  and  strawberries  shipped  from 
that  point  are  raised  on  this  type.  Clover  and  alfalfa  have  both 
been  experimented  with  on  this  soil.  With  heavy  applications  of 
lime  the  deepest  and  heaviest  phases  could  be  made  suitable  for 
these  legumes. 

The  value  ranges  from  $40  or  $60  an  acre  for  improved  farm  land 
near  the  railroad  to  $8  or  $10  an  acre  for  uncleared  land  located  at 
a  considerable  distance  from  any  shipping  point.  A  large  proportion 
of  the  tjrpe  is  under  cultivation.  In  the  northeastern  part  of  the 
county  a  large  acreage  has  been  cleared  in  the  last  few  years.  In 
this  section  the  price  has  steadily  increased  from  $5  or  $10  an  acre 
to  $25  or  $80  for  improved  land. 

HAKGBVIKLB  LOAM. 

The  soil  of  the  Hanceville  loam  to  a  depth  of  5  or  6  inches  is  a 
rather  dark  reddish-brown  loam.  The  clay  content  is  high  and 
increases  with  depth.  In  cultivated  fields,  where  the  various  con- 
stituents are  more  thoroughly  commingled  as  deep  as  the  knd  has 
been  plowed,  this  change  in  texture  is  not  so  noticeable.  Such 
ground  is  usually  a  friable,  fine-textured  loam  of  dark  color,  although 
the  organic-matter  content  may  be  quite  low.  Wherever  more  than 
the  average  amount  of  vegetable  matter  is  present  the  soil  is  excep- 
tionally loamy,  often  having  an  open  or  mellow  structure  seldom 
observed  in  soils  of  sandstone  origin.  In  the  slight  depressions  where 
surface  washings  have  accumulated  the  depth  and  friability  of  the 
material  is  also  increased,  while  the  soil  on  the  gentle  slopes  may  be 
heavier — a  reddish-brown  clay  loam. 

The  subsoil  is  a  day  loam,  usually  brick  red  in  color,  but  in  a  few 
instances  approaching  an  Indian  red,  and  when  handled  stains  the 
fingers.  It  has  a  rather  high  degree  of  plasticity,  but  is  not  adhesive, 
so  that  when  very  wet  it  is  not  so  yielding  or  mirey  as^-§ome  clay 
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loams.  The  granular  structure  of  the  material  is  very  apparent  in 
exposed  sections. 

The  depth  of  the  soil  body  does  not  generally  exceed  8  or  10  feet 
and  in  many  cases  it  is  much  less.  It  rests  upon  dark-colored  sand- 
stone which,  as  a  rule,  seems  to  contain  a  higher  percentage  of  iron 
than  most  of  the  rock  underlying  the  Dekalb  soils.  Very  frequently 
pieces  of  hard  reddish-brown  sandstone  occur  upon  the  surface. 
Ledges  of  similar  stone  may  outcrop  near  by,  but  in  some  localities 
the  underlying  rock  is  a  rather  soft  sandstone  with  clayey  partings, 
not  essentially  different  from  much  of  that  associated  with  the  lighter 
colored  Dekalb  soils. 

Small  areas  of  this  type  are  found  in  the  central  part  of  the  county. 
They  usually  occur  on  bench  lands  lying  15  or  30  feet  above  the 
general  level  of  the  nearest  stream.  The  surface  is  generally  undu- 
lating, with  stony  declivities  near  the  drainage  lines.  A  few  small 
areas  occupy  high  ridges  overlooking  ByaH  Creek,  and  numerous 
small  spots,  seldom  exceeding  a  few  acres  in  extent,  occur  on  the 
uplands  in  the  larger  bodies  of  Dekalb  fine  sandy  loam.  The  latter 
are  not  generally  typical  Hanceville  material,  lacking  the  dark  loamy 
character  of  the  latter,  although  the  subsoil  may  be  bright  red  with  a 
comparatively  high  clay  content. 

Crops  on  the  Hanceville  loam  endure  seasonal  extremes  remarkably 
well.  The  texture  and  structure  of  the  soil  body  enables  it  to  absorb 
and  retain  a  comparatively  large  amount  of  rainfall.  The  natural 
drainage  is  good,  so  that  any  excess  of  water  is  soon  removed.  To  this 
physical  property  of  the  type  must  be  attributed,  in  large  measure, 
its  superior  crop  yields.  Under  the  usual  methods  of  tillage  cotton 
produces  upward  of  one  bale  per  acre,  and  com  20  to  30  bushels. 
Oats  and  Bermuda  grass  make  an  excellent  growth  on  this  land,  and 
other  grasses  and  forage  crops  would  be  found  to  do  equally  well. 

At  present  practically  all  this  type  is  devoted  to  cotton  or  com. 
Some  fields  have  produced  many  successive  crops  of  the  former  with 
but  little  fertilization.  The  present  yields  of  com  are  much  below 
what  a  soil  of  this  depth,  structi^re,  and  character  of  material  is 
capable  of  producing  if  the  content  of  vegetable  matter  were  in- 
creased. Apple  trees  thrive  particularly  well  on  this  heavy  soil, 
and  on  the  few  high  ridges  where  this  type  occurs  excellent  orchard 
sites  may  be  found. 

Only  a  few  farms  consist  entirely  of  this  type.  In  many  instances, 
however,  it  forms  a  portion  of  the  tilled  land  on  the  areas  of  Dekalb 
fine  sandy  loam.  A  little  higher  valuation  is  placed  upon  the  "  red 
land,"  since  it  is  more  productive.  The  price  may  be  placed  at  $20 
to  $30  an  acre,  depending  much  upon  the  location  with  regard  to 
market. 
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The  average  results  of  mechanical  analyses  of  a  typical  sample  of 
the  soil  and  subsoil  of  this  type  are  given  below : 
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HOLSTON   FINE   SANDY   LOAM. 


The  soil  of  the  Holston  fine  ^n^y  loam,  to  a  depth  of  6  or  8 
inches,  is  a  light-brown  to  reddish-brown  fine  sandy  loam.  When  the 
surface  has  been  allowed  to  wasdi,  the  soil  is  consid«:ably  heavier  in 
texture,  being  usually  a  red  loam  or  clay  loam.  The  subsoil  is  a 
rather  compact  clay  loam,  containing  considerable  fine  sand.  It  is 
crumbly  rather  than  granular  and  is  a  good  absorbent  of  moisture. 
This  property,  combined  with  the  depth  of  the  material,  usually 
several  yards,  gives  this  type  an  agricultural  value  superior  to  some 
of  the  residual  soils  which  are  generally  more  shallow.  It  is  also 
probable  that  the  soil  mass  represents  a  greater  variety  of  mineral 
constituents  than  is  conmion  to  types  of  strictly  sandstone  origin. 

The  type  is  of  rather  limited  extent,  only  a  few  small  areas  being 
found  on  the  Warrior  River  and  Ryan  Creek.  It  occurs  on  old 
terraces  from  20  to  60  feet  above  the  streams.  The  material  com- 
posing the  upper  portion  of  these  relatively  high  valley  lands  has 
some  resemblance  to  the  Lafayette  deposits  found  farther  down  the 
Warrior  River.  It  is  generally  a  red,  sandy  clay  of  sedimentary 
rather  than  residual  origin,  but  contains  little  or  no  gravel.  It 
rests  upon  sandstone  or  shale,  but  the  thickness  of  the  deposit  is  much 
greater  than  that  of  the  soils  found  on  some  of  the  bench  lands.  The 
surface  of  the  largest  area  has  suffered  considerable  erosion  without 
much  exposure  of  the  underlying  rock. 

This  soil  is  valuable  for  general  farming.  The  yields  of  com  and 
cotton  are  considerably  above  the  average  of  the  upland  types. 

The  foUowing  table  gives  the  results  of  mechanical  analyses  of 
samples  of  the  Holston  fine  sandy  loam: 

Mechanical  analyses  of  Holston  fine  sandy  loam. 
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HUirrmeTOR  fihb  sandt  loam. 

The  soil  of  the  Huntington  fine  sandy  loam  is  usually  a  brown  or 
sometimes  reddish-brown  loamy  fine  sand,  containing  but  little  coarse 
or  medium  sand,  and  very  seldom  being  stony  or  gravelly.  It  some- 
times contains  considerable  silt,  especially  in  depressions  near  the 
bluffs,  or  in  the  lower  portions  of  the  larger  areas  found  on  the  inner 
curves  of  the  Warrior  River.  Such  phases  may  grade  into  the  Hunt- 
ington silt  loam,  for  the  two  types  are  closely  associated. 

The  subsoil  is  generally  heavier  in  texture,  being  a  silty  fine  sandy 
loam.  It  contains  enough  of  the  finest  soil  particles,  silt  and  clay,  to 
give  it  considerable  coherency,  although  it  is  not  compact,  being 
usually  rather  open  in  structure^  As  a  rule  the  lower  subsoil  is  a  fine 
sand,  but  it  presents  many  variations  in  texture  and  structure.  The 
underdrainage,  however,  is  usually  good. 

The  type  represents  all  the  lighter  aUuvial  soils  on  the  Warrior 
River  and  the  tributary  streams  in  the  area.  Owing  to  its  origin,  it 
necessarily  presents  considerable  variation  in  texture,  depth,  and 
drainage  conditions. 

Most  of  this  soil  is  under  cultivation,  producing  about  1  bale  of 
cotton  per  acre  and  from  20  to  30  bushels  of  com.  It  is  easily  culti- 
vated, and  even  if  overflowed  in  the  spring  it  generally  dries  off  rather 
rapidly  after  the  water  subside 

The  content  of  vegetable  matter  is  low.  Many  fields  were  found 
where  no  attempt  had  been  made  for  a  long  period  to  renew  the  fer- 
tility by  plowing  under  green  crops.  The  latter  would  be  highly 
beneficial  in  most  instances,  and  would  greatly  enhance  the  value  of 
the  type  for  growing  com.  Some  very  desirable  areas  for  raising 
certain  kinds  of  truck  may  be  found  on  this  bottom  land,  provided 
future  markets  or  transportation  facilities  warrant  the  attempt.  The 
deep,  brown  loamy  sand  which  forms  the  gentle  undulations  on  some 
of  tiie  larger  areas  is  well  adapted  to  watermelons,  cantaloupes,  sweet 
com,  or  tomatoes.  On  similar  locations  it  is  probable  that  alfalfa 
could  be  grown  with  considerable  success. 

The  average  results  of  mechanical  analyses  of  representative  sam- 
ples of  this  type  are  shown  in  the  following  table : 

Mechanical  analyses  of  Hvntington  fine  sandy  loam. 


Number. 


Description. 


Fine 
gravel 


Coarae 
sand. 


Medium 
sand. 


Fine' 
sand. 


Very  fine 
sand. 


SUt. 


Clay. 


20226,20228. 
20227,20229. 


Soil 

Subsoil. 


Percent. 

ao 

.0 


PereefO. 
.1 


PercenL 
2.7 
L6 


Percent. 
41.2 

sao 


PercenL 
2L9 
2L6 


Percent 
27.1 
30.1 


PercenL 
6.5 
13.4 
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HUNTINGTON   SILT  LOAM. 

The  soil  of  the  Huntington  silt  loam  is  a  dark-brown  silt  loam, 
consisting  chiefly  of  the  finer  grades  of  mineral  particles  and  usually 
containing  but  little  humus.  It  is  rather  open  in  structure,  the  sur- 
face being  very  friable  and  easily  reduced  to  a  good  state  of  tilth. 
In  many  instances  there  is  but  little  difference  between  the  soil  and 
subsoil  in  color  and  texture.  The  entire  soil  section  may  consist  of 
essentially  the  same  material,  with  a  slight  change  in  color,  the  lower 
part  being  a  lighter  or  yellowish  brown,  depending  somewhat  upon 
the  effectiveness  of  the  underdrainage. 

The  Huntington  silt  loam  is  foimd  in  a  few  places  on  the  Warrior 
River.  These  areas  are  subject  to  occasional  overflow,  but  for  the 
most  part  they  are  high  enough  to  have  fairly  good  drainage.  The 
areas  occurring  on  the  small  creeks  are  usually  narrow  strips  and 
necessarUy  vary  considerably  in  texture,  ranging  from  a  sandy  loam 
to  a  very  heavy  silt  loam.  All  of  the  soil,  however,  contains  a  high 
percentage  of  silt,  which  gives  it  the  friability  and  moisture-holding 
capacity  usually  possessed  by  silt  loams. 

Most  of  the  type  has  good  natural  drainage  and  as  a  whole  repre- 
sents the  heaviest  alluvium  found  in  the  area.  It  is  largely  derived 
from  shales  and  occurs  on  those  locations  where  alluvial  deposits  of 
clay  and  silt  should  be  expected  from  the  character  of  the  surround- 
ing uplands. 

A  phase  of  the  type  occurs  along  some  of  the  streams  where  in 
most  places  it  is  underlain  at  a  depth  of  a  few  feet  by  horizontal 
layers  of  hard,  slaty  rock.  This,  of  course,  prevents  the  normal 
movement  of  the  ground  water  and  consequently  much  of  it  is  sub- 
ject to  extremes  of  saturation  and  dryness.  This  is  indicated  by  the 
pale  yellow  or  mottled  gray  and  yellow  material  with  small  iron  con- 
cretions. In  wet  seasons  it  is  diflScult  to  keep  fields  in  a  good  state 
of  tilth.  Near  the  foot  of  the  hill  where  the  soil  of  this  phase  has  a 
greater  depth  than  in  the  middle  of  the  valley,  the  drainage  may  bie 
fairly  good,  while  the  central  portions  are  water-logged.  During  a 
short  drought  the  latter  may  become  quite  dry  down  to  the  imder- 
lying  rock.  Most  of  this  phase  is  better  adapted  to  grass  than  to 
cultivated  crops,  although  where  the  average  depth  of  the  soil  exceeds 
3  feet  and  the  surface  drainage  is  effective,  cotton,  com,  and  sorghum 
are  successfully  grown. 

Much  of  the  Huntington  silt  loam  is  under  cultivation.  The  yields 
of  com,  for  which  most  of  it  is  well  adapted,  range  from  20  to  50 
bushels  per  acre.  Cotton  is  planted  on  the  better  drained  and  lighter 
phases  and  produces  upward  of  1  bale  per  acre.  A  small  proportion  is 
devoted  to  hay — the  native  varieties,  crab  and  sedge  grass,  soon  occu- 
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pying  old  fields,  while  the  more  desirable  Bermuda  grass  and  Japan 
clover  need  but  little  encouragement  to  make  an  excellent  growth. 

Apart  from  the  rougher  land  with  which  it  is  associated,  this  type 
is  valued  at  about  $25  an  acre. 

The  following  table  gives  the  average  results  of  mechanical  analyses 
of  samples  of  this  type  of  soil : 

Mechanical  analyses  of  Huntington  silt  loanu 


Number. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Mediom 
sand. 

Pine 
sand. 

Very  fine 
sand. 

8IK. 

Clay. 

2QB90, 2D232 

Soil 

Percent 

ai 

.1 

Percent. 
.1 

Percent 

as 

.4 

Percent 
7.1 

Percent, 
19.4 

sat 

Percent. 
6S.5 
4L0 

Percent 
2a8 

aoni,  20238 

SubsoU 

82.7 

BOUGH  8T0NT  LAKD. 

Rough  stony  land  embraces  those  areas  of  nonarable  land  found  in 
the  deeper  stream  gorges  and  on  the  steep  flanks  of  the  "  mountains." 
Where  the  topography  precludes  the  use  of  the  land  for  agricultural 
purposes  no  classification  of  the  soil  has  been  made. .  It  necessarily 
varies  greatly  in  depth  and  character.  Much  of  the  surface  is  bare 
rock  outcrop,  as  on  lower  Ryan  Creek  and  on  some  of  the  other 
streams  in  the  southwestern  part  of  the  county.  The  steep  slopes 
above  these  outcrops  and  in  the  ravines  usually  merge  into  a  stony 
loam  on  the  higher  ground. 

In  the  southern  part  of  the  area,  where  the  table-land  drops  off 
abruptly  to  the  shale  loam,  the  steep  hillsides  usually  consist  of 
shale  outcrops.  In  places  there  may  be  but  little  stony  material. 
There  are  also  occasional  coves  where  a  few  acres  of  cultivated  land 
may  be  found.  The  small  isolated  areas  near  Arkadelphia  are  conical 
hills  or  short  ridges  of  shale  capped  with  sandstone. 

Except  for  the  standing  timber  most  of  this  type  has  little  agri- 
cultural value.  It  is  better  adapted  to  forestry  than  to  other  pur- 
poses. 

SUMMARY. 

Cullman  Coimty  is  located  in  the  north-central  part  of  Alabama. 
It  includes  741  square  miles  of  the  Cumberland  Plateau.  The  gen- 
eral elevation  of  the  northern  part  is  about  800  feet  above  sea  level 
with  a  gradual  decline  toward  the  south.  The  eastern  half  is  rolling 
to  moderately  hilly,  with  the  steepest  hills  along  the  larger  cteeks. 
In  the  western  part  the  divides  are  generally  narrower,  with  much 
hilly  and  broken  ground  as  they  descend  to  the  creeks.  The  flat- 
topped  spurs  of  the  northwestern  portion  consist  largely  of  "  moun- 
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tain  "  lands  bordered  by  deep  gorges.  The  south-central  townships 
have  a  lower  average  elevation.  The  topography  consists  more 
generally  of  ridges  with  narrow  valleys  between. 

All  t^e  area  was  originally  forested.  About  one-fifth  is  now  under 
cultivation.  The  central  part  is  the  most  thickly  settled.  Some  of 
the  outlying  townships  whidi  contain  considerable  rough  land  are 
rather  sparsely  settled.  Many  Grermans  have  located  in  the  middle 
part,  while  the  remainder  is  occupied  by  people  from  Georgia.  Most 
of  these  settlements  have  been  made  in  the  last  thirty-five  years. 

The  winters  are  mild  and  the  long  summers  are  agreeably  modified 
by  the  elevation.    The  annual  rainfall  is  about  60  inches. 

The  farms  are  generally  small  and  nearly  all  are  operated  by  the 
owners.  The  agricultural  class  constitutes  all  but  about  8,000  of  the 
county's  population.    There  are  very  few  negroes. 

Cullman,  the  county  seat,  is  the  chief  market  and  distributing  point. 
It  is  located  on  the  Louisville  and  Nashville  Bailroad,  which  crosses 
the  area  from  north  to  south. 

Cotton  and  com  are  the  principal  crops.  The  former  is  the  "  money 
crop,"  with  practically  all  the  farms  located  some  miles  from  the  rail- 
road. Near  Cullman  strawberries  and  sweet  potatoes  are  raised  in 
large  quantities.  In  this  section  the  general  farming  is  also  more 
diversified  than  in  the  eastern  and  western  portions. 

The  price  of  improved  land  ranges  from  $10  an  acre  in  the  extreme 
southern  and  western  parts  of  the  county  to  $50  an  acre  near  Cull- 
man. Uncleared  land,  suitable  for  farming,  ranges  in  value  from  $5 
to  $20  an  acre. 

Most  of  the  area  is  in  the  earlier  stage  of  agricultural  development. 
Much  land  is  now  being  cleared  and  improvements  of  many  kinds  are 
in  progress.  Excellent  opportunities  exist  for  the  profitable  produc- 
tion of  pork,  poultry,  and  dairy  products.  Very  little  attention  is 
given  to  stock  raising. 

The  soils  are  residual,  being  derived  chiefly  from  sandstones  and 
noncalcareous  shales.  The  average  depth  is  perhaps  5  feet,  rock  or 
shale  usually  occurring  at  about  that  depth.  Besides  some  areas  of 
Bough  stony  land,  ten  soil  types  were  encoimtered.  The  Dekalb  and 
Hanceville  soils  are  upland  types,  while  the  Huntington  types  are 
alluvial  soils  of  limited  areal  extent. 

The  Dekalb  stony  loam  occurs  along  the  streams.  Very  little  of  it 
is  imder  cultivation. 

The  Dekalb  fine  sandy  loam  and  loam  are  associated  types  hav- 
ing an  extensfve  development  in  this  area.  Both  are  well  adapted 
to  cotton,  potatoes,  berries,  and  a  great  variety  of  forage  crops.  The 
loam  is  the  more  desirable  for  general  farming,  where  corn,  oats,  and 
grass  may  be  made  the  principal  crops. 
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The  Dekalb  shale  loam  is  a  heavy  type  covering  much  broken  land 
in  the  southern  part  of  the  county.  In  the  little  valleys  some  very 
desirable  farm  land  is  found  which  produces  good  crops  of  cotton  and 
corn.  ^ 

The  Hanceville  loam,  a  heavy  dark  reddish-brown  soil,  is  generally 
superior  in  agricultural  value  to  the  Dekalb  soils. 

The  small  areas  of  bottom  and  terrace  lands  in  the  southern  part  of 
the  county  are  essentially  local  types.  The  Huntington  soils  are 
valuable  for  com,  to  which  they  are  generally  planted.  The  fine 
sandy  loam  affords  some  excellent  land  for  trucking,  but  the  distance 
from  markets  prevents  its  profitable  use  for  this  purpose. 
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By  LEWIS  A.  HURST,  of  the  U.  S.  Department  of  Agriddture,  and  PHILIP  H. 
AVARY,  of  the  Alabama  Department  of  Agriculture  and  Industries. 

DESCRIPTION   OF   THE   AREA. 

Calhoun  County,  Ala.,  is  located  in  the  northeastern  part  of  the 
State,  near  the  Georgia  line.  It  is  situated  just  south  of  parallel  34® 
north  latitude,  while  meridian  86®  west  from  Greenwich  passes  through 
the  western  portion  of  the  county.  Cleburne  and  Talladega  counties 
bound  it  on  the  east  and  ,  v^-.,  ,  yj  .^  i  ,>  >  ^ ,  ^.^ 
south;  Cherokee  and  Eto-  l~"  '  ^wV  "  llUwwuiwpJ' 
wah  on  the  north;  and  Eto- 
wah, St  .Clair,  and  Talladega 
on  the  west.  The  Coosa 
River,  which  has  a  general 
southwesterly  course,  sep- 
arates it  from  St.  Clair 
Coimty.  The  county  com- 
prises an  area  of  397,440 
acres,  or  621  square  miles. 

Practically  all  of  the 
county  lies  within  the  Coosa 
Valley  region,  with  the  ex- 
ception of  a  narrow  strip 
along  the  eastern  boundary, 
which  is  occupied  by  an  ex- 
tension of  the  Appalachian 
Mountain  system.  This  is 
a  deeply  eroded  plateau 
consisting  of  sharp  ridges 
and  narrow  V-shaped  val- 
leys, with  elevations  vary- 
ing from  1,000  to  1,200 
feet  or  more  above  sea  level.  The  Coosa  Valley  section  ranges  m 
elevation  from  about  600  feet,  in  the  valleys  proper,  to  over  2,000 
feet  upon  the  peaks  of  Choccolocco  and  Coldwater  mountains.  It  is 
made  up  of  ridges  and  valleys  which  have  a  general  northeast  to 
'southwest  course  across  the  coimty.     The  Choccolocco  and  Coldwater 

615 

Digitized  by  VjOOQIC 


Pig.  15.— Sketch  map  showing  location  of  the  Calhoun 
County  area,  Alabama. 
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mountains  form  the  main  watershed  and  determine  largely  the  direc- 
tion of  the  streams.  On  the  eastern  side  of  the  Choccolocco  range 
occurs  the  Choccolocco  Valley,  drained  by  the  creek  of  the  same 
name,  which  leaves  the  coxmty  south  of  Oxford.  Here  the  valley 
broadens  to  something  over  4  miles  in  width.  The  Dugger  Moun- 
tains serve  to  turn  a  portion  of  the  drainage  north  through  Nancy 
and  Terrapin  creeks,  which  leave  the  county  northwest  of  Piedmont. 
The  moderately  rolling  country  about  Piedmont  hag  been  largely 
carved  by  these  streams.  On  the  western  side  of  the  Choccolocco 
Mountains  the  drainage  is  largely  through  Ohatchee,  Tallahatchee, 
and  Cane  creeks,  with  their  tributaries,  which  flow  in  a  general  west- 
erly course  and  empty  into  the  Coosa  River.  The  latter  forms  the 
main  outlet  for  all  the  drainage  of  the  county  and  has  vast  possibili- 
ties for  developing  water  power.  Coldwater  and  Estaboga  creeks 
drain  the  southwestern  section  of  the  county. 

Calhoim  Coimty  was  organized  December  18,  1832,  and  was  called 
Benton  Coimty  until  1858.  It  was  formed  from  territory  ceded  by 
the  Creek  Indians.  The  first  settlement  was  made  in  1830,  in  the 
vicinity  of  White  Plains,  which  later  cont0sted  for  the  court-house, 
but  lost  to  Jacksonville,  the  latter  becoming  the  first  county  seat  in 
1837.  It  remained  here  imtil  1903,  when  it  was  transferred  to 
Anniston.  The  early  settlers  came  from  Tennessee,  Georgia,  Vir- 
ginia, and  the  Carolinas,  but  mostly  from  Georgia  and  Tennessee. 
The  county  was  settled  gradually,  but  by  1860  the  population  had 
increased  to  21,539.  After  the  close  of  the  civil  war,  and  with  the 
advent  of  the  railroads,  additional  settlers  came  from  sections  farther 
north.  They  assisted  in  opening  up  the  ore  mines  and  gave  an 
impetus  to  manufacturing.  With  the  addition  of  immigrants  from 
the  surrounding  States  the  coxmty,  according  to  the  census  of  1900, 
had  a  population  of  34,874,  of  which  9,695  were  in  the  city  of  Annis- 
ton. Oxford,  Jacksonville,  and  Piedmont  each  have  a  population 
of  more  than  2,000.  Other  towns  and  villages  are  Bynum,  De 
Armanville,  Choccolocco,  Ironcity,  White  Plains,  Weaver,  Zula, 
Tredegar,  Angel,  Wellington,  Ohatchee,  Duke,  and  Alexandria. 

The  building  of  cotton  mills,  iron  furnaces,  and  various  public 
works  have  in  recent  years  attracted  large  numbers  of  people  from 
the  rural  districts  to  the  cities  and  towns,  where  they  obtain  employ- 
ment. The  desire,  for  better  school  facilities  and  the  scarcity  of 
labor  have  also  been  reasons  for  the  desertion  of  the  rural  districts  by 
the  larger  landowners.  A  large  percentage  of  the  present  rural 
population  is  made  up  of  tenants  and  small  farmers. 

With  the  profits  obtained  from  stock  raising,  dairying,  and  more 
intensified  methods  of  farming,  new  settlers  are  being  attracted  to  the 
better  sections  of  the  coxmty,  and  they  are  improving  the  land  which 
was  formerly  run  down  and  had  been  largely  turned  over  to  tenants. 
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More  encouragement  should  be  given  immigrants  seeking  to  estab- 
lish homes  in  the  rural  districts  by  dividing  the  large  landholdings. 

Anniston,  foimded  in  1872  by  the  erection  of  the  first  iron  furnace 
in  the  county ,  is  by  far  the  largest  commercial  center,  and  (1909) 
has  a  population  estimated  at  18;000.  It  has  aU  the  modem  con- 
veniences— waterworks,  sewerage,  electric  lights,  street  railway,  fire 
departmi^t,  public  libraries,  paved  streets,  and  cement  sidewalks. 
The  water  supply  is  obtained  from  a  battery  of  springs,  located  at 
Coldwater,  7  miles  out,  having  a  flow  of  22,000,000  gallons  a  day  of 
clear,  pure  water.  This  doubtless  accounts  for  the  healthfulness  and 
low  death  rate  of  the  city.  Besides  several  iron  furnaces,  car  shops, 
pipe  works,  etc.,  the  manufacturing  plants  include  six  cotton  mills. 
Its  educational  institutions  include,  besides  the  public  school.  Noble 
Institute,  Anniston  Female  College,  and  the  Alabama  Synodical 
College  for  men.  One  of  the  State  normal  schools  is  located  at 
Jacksonville,  while  Oxford  College,  one  of  the  oldest  institutions  in 
the  State,  is  located  at  Oxford.  Piedmont  aJso  has  a  high  school, 
and  each  of  these  places  has  ^  large  cotton  mill  in  operation,  giving 
employment  to  several  himdred  hands. 

The  first  railroad  built  in  the  county  included  the  extension  of 
what  is  now  the  Rome  and  Meridian  Division  of  the  Southern  Rail- 
road, which  was  built  from  Tcilladega  to  Blue  Mountain  shortly 
after  the  close  of  the  civil  war.  This  road  was  soon  extended  through 
Jacksonville  and  Piedmont  to  Dalton  and  later  to  Rome,  Ga.,  where 
it  connects  with  the  Southern  Railway  from  Atlanta  to  Chattanooga 
and  Cincinnati.  The  East  and  West  Railroad,  now  operated  by  the 
Seaboard  Air  Line,  was  built  in  1884.  This  line  crosses  the  northern 
half  of  the  coimty  and  gives  ready  access  to  the  markets  of  Birming- 
ham, Ala.,  and  Atlanta,  Qa.  The  Alabama  Mineral  Division  of  the 
Louisville  and  Nashville  runs  north  from  Anniston  to  Birmingham, 
and  passes  through  the  center  of  the  county,  crossing  the  Seaboard 
Air  Line  at  Wellington.  The  Calera  branph  of  the  same  road  fur- 
nishes connection  at  Calera  with  the  main  line  of  the  Louisville  and 
Nashville  Railroad  leading  to  Montgomery,  New  Orleans,  and  Bir- 
mingham. The  Atlanta  and  Birmingham'  division  of  the  Southern 
Railroad  crosses  the  southern  portion  of  the  county  from  east  to 
west.  Transportation  facilities  are  also  afforded  by  the  Coosa 
River,  which  is  navigable  from  Lock  4  in  Talladega  County  to  Rome, 
Ga*,  and  flat-bottom  steamers  ply^  between  these  points  the  year 
round. 

There  are  850  miles  of  public  road  in  Calhoun  County,  some  of 
which  have  been  macadunized,  and  there  is  an  abundance  of  mate- 
rial at  haad  for  improving  the  rest  of  the  roads.  A  sample  road 
built  by  the  United  States  Government,  connecting  with  the  main 
street  in  Anniston,  shows  the  possibilities  for  good  roads.     Con- 
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siderable  attention  has  been  given  to  road  building  within  the  past 
few  years  and  in  many  instances  the  latest  improved  road-building 
machinery  has  been  employed. 

Better  school  facilities  are  being  established  in  rural  sections. 
The  extension  of  rural  telephone  lines  and  the  rural  free  delivery  of 
mail  to  all  sections  of  the  county  are  some  of  the  more  recent  improve- 
ments. Before  the  advent  of  the  railroads  the  marketing  was 
practically  all  done  at  Wetumpka,  Ala.,  and  Rome,  Ga.,  but  at  pres- 
ent the  exchange  of  commodities  is  through  Atlanta,  Ga.,  Chatta- 
nooga, Tenn.,  Birmingham,  Montgomery,  and  Mobile,  Ala.,  and  New 
Orleans,  La.  Considerable  exports  are  shipped  via  Savannah,  Ga., 
and  Charleston,  S.  C.  The  two  chief  staples,  cotton  and  com,  are 
sold  locally,  a  large  percentage  of  the  cotton  being  consumed  by  the 
local  mills.  Very  little  of  the  feed  stuffs  raised  is  marketed  outside 
the  county,  as  the  demand  far  exceeds  the  supply.  Atlanta,  Ga., 
and  Birmingham,  Ala.,  with  their  rapidly  growing  populations,  will 
furnish  increased  demands  for  the  excess  of  such  farm  products  as 
fruit,  truck,  butter,  eggs,  and  poultry,  most  of  which  at  present  is 
consumed  in  the  area. 

CLIMATE. 

The  climate  of  Calhoun  County  is  mild  and  equable,  with  relatively 
short  winters  and  long  growing  seasons.  The  summer  heat  is  tem- 
pered by  mountain  breezes,  so  that  oppressive  days  and  sultry 
nights  are  of  rare  occurrence.  The  mean  annual  snowfall  is  less 
than  3  inches,  and  snow  never  remains  on  the  ground  longer  than 
one  or  two  days.  The  mean  annual  temperature  is  about  62**  F., 
ranging  from  44**  in  winter  to  77  ^^  in  summer.  The  extreme  tem- 
peratures of  winter  and  summer  are  — 10**  and  103**  F.,  respectively, 
but  these  are  of  rare  occurrence,  and  95**  to  100**  F.  in  summer  and 
10**  to  70**  F.  in  winter  are  conservative  extremes.  The  average 
date  of  the  first  killing  frost  is  October  20,  and  very  little  damage 
occurs  from  this  source  after  April  15.  The  mean  annual  precipita- 
tion is  slightly  less  than  50  inches,  and  is  well  distributed  throughout 
the  growing  season.  The  least  precipitation  occurs  in  the  fall, 
making  it  especially  favorable  to  the  gathering  of  cotton  and  other 
crops. 

The  climatic  conditions  are  favorable  for  the  growing  of  winter 
forage  crops  and  pasture  is  available  practically  all  the  year  round. 
Shelter  for  stock  should  be  provided  at  night,  especially  in  winter 
and  during  the  rainy  season.  The  cold  snaps,  or  "northers,"  as  a 
rule  never  last  longer  than  from  one  to  three  days,  and  are  not  severe 
enough  to  cause  the  ground  to  freeze  more  than  2  or  3  inches,  which 
usually  thaws  in  a  day  or  two.  The  long  growing  season,  from 
April  to  October,  gives  ample  time  for  the  maturity  of  all  crops, 
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and  a  succession  of  some  crops  can  be  harvested  from  the  same 
field  in  a  single  season.  The  long  season  is  especially  favorable  for 
trucking. 

On  account  of  the  healthfulness  and  pleasant  summer  climate, 
many  resorts  have  been  established  in  the  mountains,  which  attract 
tourists  from  various  sections  of  the  North  and  South.  These  are 
usually  located  with  reference  to  mineral  springs,  which  are  highly 
valued  for  their  medicinal  properties.  Aside  from  these,  the  coimty 
is  amply  suppUed  with  pure,  clear  limestone  and  freestone  spring  water. 
Many  of  the  springs  have  a  flow  of  thousands  of  gallons  a  day. 

The  following  table,  compiled  from  data  gathered  by  the  Weather 
Bureau  station  in  Anniston,  located  in  the  southern  part  of  the 
coimty,  shows  the  prevailing  climatic  conditions: 

Normal  monthly,  seasonal^  and  anntuil  temperature  and  precipitation  at  Anniston, 


Temperature. 

Precipitation. 

\        Month. 

Mean. 

Absolute 
maximum. 

Absolute 
minimum. 

Mean. 

TotPl 

amount  for 

the  driest 

year. 

Total 
amount  for 
the  wettest 

year. 

Snow, 
average 
depth. 

December 

44 
44 
44 

75 
73 
75 

7 

7 

-10 

Inehet. 
3.7 
5.2 
4.9 

Inchei. 
4.7 
4.1 
3.8 

Inches, 
2.3 
7.1 
2.1 

Inches. 

ae 

January 

a4 

Febitiary 

L7 

Winter 

44 

13.8 

12.6 

11.5 

2.7 

Marrh.           

65 
61 
69 

84 
88 
94 

12 
27 
36 

5.4 
4.6 
4.0 

3.5 
2.6 
2.7 

6.9 
3.8 
16.6 

as 

April 

ao 

May 

0.0 

Spring 

62 

14.0 

&8 

21.3 

as 

Jone 

76 
78 
78 

100 
102 
103 

44 

56 
56 

4.0 
5.3 
3.9 

4.1 
4.2 
1.0 

7.6 
4.1 
5.1 

0.0 

July 

ao 

ao 

Summer. 

77 

ia2 

9.3 

16.8 

ao 

73 
63 
51 

96 
92 
82 

•       36 
30 
16 

2.4 
3.0 
2.7 

2.5 
1.5 
3.8 

2.3 
2.7 
1.5 

ao 

October 

0.0 

Novambftr. , 

ao 

Fail 

62 
62 

&1 
49.1 

7.8 
38.5 

6.5 
56.1 

ao 

Year 

103 

-10 

3.0 

Average  date  of  first  killing  frost  in  autumn,  October  20.    Average  date  of  last  killing  frost  in  spring, 
AprU  2.    Earliest  killing  frost,  October  6,  and  latest,  April  20. 

AGBICITLTURE. 

In  the  early  days  the  marketing  of  the  area  was  done  largely  at 
Wetimipka,  Ala.,  and  Home,  Ga.  Produce  was  hauled  to  these 
markets  by  wagon,  which  made  it  unprofitable  to  grow  many  crops 
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or  to  practice  diversified  farming  as  it  is  now  understood.  What- 
ever the  pioneer  produced  was  mainly  for  home  consumption.  Com 
was  the  principal  crop,  but  wheat,  potatoes,  and  other  truck  crops 
were  grown.  The  httle  cotton  grown  was  ginned  by  hand,  which, 
together  with  the  wool  obtained  from  the  sheep,  furnished  the  raw 
material  out  of  which  the  homespun  clothing,  etc.,  was  made.  Some 
hogs  of  an  inferior  grade  were  allowed  to  roam  in  a  half-wild  state 
through  the  county.  Wild  game  was  plentiful  and  was  the  chief 
source  of  meat  supply.  Through  the  introduction  of  the  cotton  gin 
and  the  establishing  of  better  market  faciUties  and  by  the  building 
of  railroads  the  agriculture  of  the  area  developed  rapidly. 

In  1860  there  were  125,306  acres  improved  smd  246,619  acres 
unimproved  farm  land  in  the  county,  the  total  valuation  being 
$2,709,394.  In  1870,  the  farmers  not  yet  recovering  from  the  ill 
effect  of  the  civil  war,  the  number  of  acres  in  improved  farms  de- 
creased to  68,234,  but  by  1880  there  was  an  increase  of  27,097  acres 
and  in  1900  the  acreage  of  improved  farm  land  had  increased  to 
100,622  acres.  The  value  of  live  stock  decreased  from  $813,766  in 
1860  to  $326,008  m  1880.  By  1890  it  had  increased  to  $435,190 
and  in  1900  to  $501,277.  The  acreage  in  wheat  in  1900  was  5,673, 
the  production  being  one-fifth  what  it  was  in  1860.  From  1860  the 
production  of  oats  has  steadily  increased  until  1890  when  the 
census,  reporting  for  the  year  1899,  give  the  output  as  101,338 
bushels.  However,  in  1900  the  crop  decreased  to  27,330  bushels. 
Com  decreased  from  655,193  bushels  in  1860  to  239,451  bushels  in 
1870.  In  1900  it  had  increased  to  453,280  bushels.  The  production 
ot  cotton  has  steadily  increased  from  3,038  bales  in  1870  to  11,764 
bales  in  1900.  The  yield  in  1906  was  14,525  bales,  an  increase  of 
2,761  bales.  While  these  fluctuations  may  in  part  have  been  due 
to  seasonal  differences  influencing  the  yield  of  crops,  they  may  be 
taken  as  indicating  broadly  the  general  trend  of  agricultural  devel- 
opment in  the  county. 

Cotton  and  corn  are  the  staple  crops  at  present  and  as  large  an 
acreage  of  these  is  grown  as  can  be  with  the  available  labor.  Some 
attention  is  being  given  to  crop  rotation  and  the  planting  of  winter 
cover  crops,  but  the  practice  is  lai^ely  confined  to  the  smaller  farmers 
who  cultivate  their  own  farms.  The  tenants  follow  almost  exclu- 
sively the  *' one-crop"  system,  the  only  rotation  ever  practiced  being 
the  occasional  substitution  of  com  for  cotton.  Sometimes  a  few 
cowpeas  are  planted  with  the  com,  but  the  practice  is  not  general. 
The  productiveness  of  the  soil  is  maintained  almost  exclusively 
through  the  use  of  commercial  fertiUzers,  for  which  $30,000  is  an- 
nually spent.  The  census  reports,  however,  for  the  past  twenty  or 
thirty  years  show  a  considerable  reduction  in  the  quantity  used, 
which  is  no  doubt  due  to  the  better  methods  of  cultivation  and  the 
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increased  production  of  hay  and  feed  stuffs  among  the  more  pro- 
gressive farmers.  Some  barnyard  manure  is  used,  but  very  little 
care  is  taken  in  its  conservation. 

The  production  of  oats  and  wheat  should  be  greatly  increased, 
since  they  serve  bs  winter  cover  crops  and  are  excellent  for  forage  in 
the  early  spring.  Johnson  or  Bermuda  grass  could  be  grown  with 
profit  upon  areas  which  usually  he  idle  for  lack  of  labor,  the  amoimt 
of  labor  required  to  harvest  the  hay  crop  being  small  where  improved 
machinery  is  employed.  Although  as  much  as  5  tons  of  hay  in  5 
cuttings  are  obtained  in  favorable  seasons,  the  production  seldom 
equals  the  demand,  which  would  be  vastly  increased  if  more  attention 
were  given  to  raising  mules,  horses,  and  cattle.  Where  Johnson 
grass  is  properly  cultivated  and  not  allowed  to  become  "sod  boimd" 
it  makes  excellent  pasture.  The  spreading  of  the  graas  to  the  culti- 
vated fields  has  been  the  objection  to  its  culture,  but  this  call  be 
overcome  largely  by  careful  management.  If  the  grass  is  properly 
turned  up  and  a  sufficient  number  of  hogs  allowed  to  graze  upon  it 
to  root  out  the  grass  thoroughly,  it  can  be  killed  when  it  is  desired  to 
cultivate  the  fields  afterwards.  Its  greatest  good  would  be  to  prevent 
washing  upon  those  fields  which  are  usually  not  properly  cultivated. 
Bermuda  grass  also  makes  an  excdlent  hay  crop  and  could  be  grown 
for  pasture  and  hay  upon  the  heavier  soils  along  the  bottoms  which 
are  subject  to  overflow.  Millet  and  Hungarian  grasses  are  coming 
into  more  general  use.  Cowpea  and  velvet  bean  hay  is  a  valuable 
asset  to  stock  raisers,  and  its  use  should  be  extended.  It  is  espe- 
"  ciaUy  valuable  as  a  source  of  nitrogen,  and  the  humus  supply  of  the 
soil  could  be  built  up  largely  through  the  growing  of  these  legumes. 

In  the  vicinity  of  the  lai^er  towns  dairying,  trucking,  and  fruit 
growing  have  been  successfully  conducted.  These  products  are 
lai^dbf  confiumed  in  local  markets.  Strawberries,  raspberries,  and 
blackberries  command  a  ready  sale  and  the  supply  very  seldom  meets 
the  local  demand.  Blackberries  and  huckleberries  grow  wild. 
Watermelons,  cantalottpes,  and  cucumbers  can  be  succesrfully  and 
profitably  grown,  but  the  local  demand  is  seldom  satisfied.  Sorghum 
is  grown  mostly  for  sirup,  but  it  is  a  valuable  forage  crop  and  should 
be  grown  more  extensively  for  this  purpose. 

The  average  size  farm,  as  given  in  the  Twelfth  Census,  is  74.5 
acres.  In  the  census  classification  each  tenant  holding  was  coimted 
as  a  distinct  farm,  and  the  average  holding  is  therefore  much  greater 
than  the  figure  given.  There  are  a  good  many  holdings  containing 
)rom  1,000  to  3,000  acres  or  more.  In  some  cases  ereveral  square 
miles  are  owned  by  some  of  the  mineral  land  companies,  but  most  of 
this  land  is  in  native  timber,  and  large  areas  are  imsuited  for  general 
farming  piuposes.  The  land  values  in  the  county  have  slightly 
advanced  in  the  last  few  years  and  are  continuing  to  advance  steadily. 
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The  hill  lands  range  in  price  from  $2.50  to  $10  an  acre  and  the  valley 
lands  from  $10  to  $40  an  acre,  some  of  the  more  desirable  bottom 
lands  bringing  as  high  as  $60  to  $70  an  acre  when  improved. 

Less  than  one-third  of  the  farms  are  operated  by  the  owners,  most 
of  the  farming  being  done  by  tenants  under  three  principal  systems, 
differing  mainly  in  the  method  of  paying  rent.  In  some  instances 
a  fixed  cash  rent  is  determined  upon,  ranging  from  $2  to  |3  an  acre, 
or  from  1  to  2  bales  of  cotton  to  the  one-horse  farm,  which  on  a 
valuation  of  $10  to  $20  an  acre  gives  a  better  profit  than  is  generally 
obtained  from  the  use  of  money  in  other  investments.  When  the 
crop  is  worked  on  shares  the  landlord  usually  furnishes  half  the 
fertilizer  and  seed  and  in  addition  furnishes  the  mule  and  farm 
implements.  Clothing,  food  supplies,  and  other  necessaries  are 
usually  advanced  to  the  tenant  through  the  season  and  a  lien  taken 
on  the  crop  to  pay  for  them. 

The  tenant  is  allowed  as  much  land  as  he  can  successfully  cultivate, 
but  usually  not  more  than  15  or  20  acres  are  planted  in  cotton,  the 
remainder  being  planted  in  com.  Almost  no  attention  is  given  to 
seed  selection.  The  plowing  is  usually  shallow  and  the  cultivation 
done  at  irregular  intervals  without  reference  to  the  moisture  conditions, 
no  precautions  being  taken  to  conserve  the  moisture.  The  fertilizers 
used  are  generally  of  low  grade,  and  phosphates  are  applied  at  the 
rate  of  150  to  300  pounds  to  the  acre,  the  application  usually  being 
made  at  the  time  of  planting,  except  when  com  is  given  an  extra  top 
dressing  of  nitrate  of  soda  at  the  time  of  ''laying  by"  the  crop. 

With  the  prevailing  high  price  of  cotton  and  com,  the  tenants' 
have  been  fairly  prosperous,  but  a  large  percentage  of  them  carry 
some  indebtedness  from  year  to  year.     With  the  small  farmers, 
however,  who  own  and  tend  their  farms,  better  conditions  prevail, 
as  shown  by  the  general  character  of  improvements  on  their  farms. 

The  farm  labor  is  furnished  almost  exclusively  by  negroes,  who 
receive  from  50  cents  to  $1  a  day,  with  board  or  rations  in  addi- 
tion. The  demand  in  recent  years  for  this  class  of  labor  on  pubUc 
works  has  greatly  increased  the  cost  to  the  farmer.  Cotton  is  usually 
picked  at  a  stipulated  price,  ranging  from  50  to  75  cents  per  100 
poimds.  The  labor,  while  not  as  eflScient  as  is  frequently  desired, 
meets  the  usual  requirements  of  the  methods  of  cultivation  most 
generally  practiced,  but  improvements  in  farm  management  must 
come  largely  through  the  owners  who  operate  their  own  farms,  as 
the  tenant's  lease  usually  expires  after  the  crop  is  made.  By  keeping 
more  live  stock  and  utilizing  the  barnyard  manure  the  fertility  of 
the  soil  could  be  increased  and  the  expenditures  for  commercial 
fertilizers  greatly  reduced.  In  this  connection,  oats  and  cowpeas 
for  hay  are  probably  the  most  economical  and  profitable  crops  that 
can  be  grown.     In  addition  to  supplying  nitrogen  and  humus  to  the 
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soil,  they  have  a  high  feeding  value  and  meet  with  ready  sale  in  the 
markets.  Where  these  have  been  introduced  into  the  rotation  of 
crops  striking  results  have  been  obtained. 

The  raising  of  beef  and  dairy  cattle  and  the  grazing  of  sheep  and 
goats  would  doubtless  prove  profitable,  especially  upon  the  rougher, 
moimtainous  areas.  The  steady  increase  in  value  of  timber  land 
should  encourage  the  use  of  second-growth  land  for  forest  purposes, 
particularly  upon  the  higher  and  stonier  soils,  or  upon  those  not 
generally  suited  to  agriculture.  Wide  areas  of  land  occur  through- 
out the  coimty  which  should  never  be  used  for  any  other  purpose, 
and  upon  which  a  high  grade  of  longleaf  and  shor^eaf  pine  can  be 
grown  in  from  fifteen  to  twenty-five  years. 

The  mild  climate  and  long  growing  season,  together  with  the 
variety  of  soils,  makes  it  possible  to  grow  a  wide  range  of  crops. 
In  so  doing  the  farmer  becomes  more  independent  of  price  fluctua- 
tions, and  his  income  is  more  imiform  and  certain.  His  expendi- 
tures are  less,  because  he  can  raise  most  of  what  be  consimies,  and 
he  can  manufacture  to  a  large  extent  his  own  fertilizers. 

In  preparing  the  soil  for  cotton  the  stalks  of  the  previous  year  are 
usually  broken  down  either  with  a  hand  flail  or  by  dragging  a  log 
over  the  field.  In  recent  years  the  stalk  cutter  has  been  introduced 
by  some  of  the  more  progre^ive  farmers.  This  not  only  breaks 
down  the  stalks,  but  cuts  them  into  fine  pieces  so  that  they  can  be 
more  readily  turned  into  the  soil.  The  land  is  usually  given  a 
shallow  plowing,  either  in  the  fall  or  spring,  and  the  soil  thrown  into 
ridges,  their  crests  being  between  the  rows  of  the  preceding  year. 
If  the  ridging  is  done  in  the  spring  the  fertilizer  is  usually  added  in 
the  first  furrow  and  the  ridging  done  on  top.  In  case  the  soil  is 
broken  twice  the  fertilizer  is  added  in  the  first  furrow  of  the  second 
breaking.  The  seed  is  planted  either  the  latter  part  of  March  or  the 
early  part  of  April,  being  dropped  along  the  tops  of  the  ridges, 
usually  with  a  one-horse  cotton  planter,  which  opens  the  furrow, 
drops  the  seed,  and  covers  it  in  the  same  operation. 

Somewhat  the  same  method  is  followed  in  the  preparation  and 
planting  of  com  land,  although  the  breaking  is  more  often  done 
broadcast  either  in  the  fall  or  early  spring.  As  in  the  case  of  the 
cotton  land,  however,  the  breaking  is  seldom  deeper  than  2  to  4 
inches.  Oats  rank  next  in  importance  to  com  and  cotton.  This 
crop  is  usually  sown  in  the  fall,  between  September  15  and  November 
15,  but  it  is  best  to  sow  it  in  September  or  October.  By  the  use  of 
grain  drills  both  fertilizer  and  seed  are  put  down  in  the  same  opera- 
tion, and  the  use  of  the  drill  is  commended  in  that  it  insures  a  more 
even  distribution  of  the  seed  and  fertilizer  and  a  better  preparation 
of  the  seed  bed,  because  it  is  necessary  to  break  and  harrow  the  soil 
before  the  seed  can  be  drilled.    About  the  same  practice  should  be 
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followed  in  sowing  wheat.  The  most  common  method  of  cultivating 
cotton  and  com  consists  in  running  a  shovel  plow  or  ''scooter"  next 
to  the  rows  and  following  it  .up  throughout  the  middles^  while  the 
subsequent  cultivation  is  done  with  "sweeps/*  a  larger  size  being 
used  for  each  succeeding  cultivation  which  insures  a  fairly  flat  ctdti- 
vation.  The  use  of  the  ''scooter*'  next  to  the  rows  dften  injures  the 
plants  by  pruning  the  roots  too  severely  and  doe^  not  conserve  the 
moisture  as  well  as  a  light  cultivation. 

The  period  during  which  any  crop  can  be  grown  successfully  and 
economically  without  rotation  depends  largely  upon  the  character 
of  the  soil  and  the  conveniences  for  cultivating  it.  The  common 
practice  is  to  grow  com,  oats,  and  wheat  on  the  lower  bottom  lands, 
or  second  bottoms,  and  the  cotton  upon  the  uplands.  The  hill  soils 
are  used  for  all  the  crops,  except  where  basins  occur,  and  here  com 
is  more  often  grown.  These  are  also  ufeed  for  growing  apples,  while 
the  higher  slopes  and  tops  of  the  ridges  are  more  often  used  for 
peaches.  Tobacco  for  home. use  is  also  frequently  grown  upon  the 
hill  lands. 

Deeper  breaking  and  more  thorough  tillage,  preferably  in  the  fall, 
including  frequent  harrowing  to  conserve  the  moisture  until  planting 
time,  followed  by  shallotv^  cultivation,  whifch  should  be  continued 
longer  than  is  ordinarily  practiced,  is  Tecommended  for  the  uplands. 
Instead  of  plowing  the  corn  and  cotton  the  first  time  with  &  "scoo^ter  " 
a  better  practice  would  be  to  give  these  crops  levd,  shallow  cultiva- 
tion of  2  or  3  inches,  using  a  harrow-tooth  cultivator  for  the  first 
two  cultivations,  followed  by  the  larger  feweep.  This  gives  a  more 
thorough  cultivation  of  the  surface  without  mjury  to  the  roots,  and 
the  destruction  of  weeds  is  equally  as  effective  as  by  the  other 
method,  besides  the  moisture  is  more  surely  conserved  and  the  soil 
is  left  in  a  much  more  favorable  condition  for  the  absorption  of  rain- 
fall. Where  crop  rotation  is  practiced  th6  Various  legumes,  cowpeas, 
peanuts,  clover,  velvet  beans,  etc.,  should  be  grown  as  often  as 
possible.  In  a  three-year  rotation  of  cotton,  com,  and  oats,  one  of 
these  crops,  preferably  cowpeas  or  velvet  beans,  should  be  sown 
broadcast  or  in  rows  between  the  com  rows.  Oats  should  always 
be  followed  by  one  of  these  crops  after  they  are  harveisted.  When 
cotton  is  grown  year  after  year  on  the  same  upliknds  it  is  recom- 
mended that  crimson  clover,  bur  clover,  or  oats  or  rye  mth  vetch 
be  sown  in  the  middles  to  prevent  washing  and  to  absorb  the  plant 
food  as  it  becomes  available,  at  the  same  time  providing  winter 
pasture.  Clover,  as  a  rule,  does  not  make  a  start  for  the  first  year 
or  two  without  inoculation,  but  if  the  practice  fe  continued  for  a 
few  years  the  soil  seems  gradually  to  become  inoculated  and  the 
growth  becomes  luxuriant,  furnishing  a  source  of  excellent  hay  and 
pasture  and  adding  a  store  of  nitrogen  to  the  soil. 
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The  selection  of  crops  best  suited  to  the  soils  and  the  breeding  of 
varieties  of  cotton  which  show  a  special  adaptation  to  the  soils  and 
climate  and  the  selection  of  better  seed  are  equally  important  factors 
in  increasing  the  return  of  the  farm.  Where  the  shipping  facilities 
are  adequate,  strawberries,  raspberries,  blackberries,  peaches,  apples, 
pears,  plums,  prunes,  potatoes,  tomatoes,  watermelons,  cantaloupes, 
cucumbers,  etc.,  could  be  grown  with  profit  for  shipment  to  the 
northern  markets,  and  better  returns  obtained  from  the  land  than 
in  the  continuous  growing  of  cotton  and  corn.  The  valley  lands 
afford  excellent  opportunities  for  raising  horses,  mules,  and  cattle, 
being' well  suppUed  with  perennial  streams,  the  bottoms  along  which 
afford  excellent  pasture.  These  valley  lands  produce  heavy  yields 
of  grain  and  hay  when  properly  handled.  little  dairying  is  practiced 
in  the  county,  but  it  could  be  carried  on  profitably  either  alone  or 
in  connection  with  truck  growing,  especially  in  the  vicinity  of  Annis- 
ton,  Oxford,  Jacksonville,  and  Piedmont,  if  these  places  were  supplied 
with  creameries  to  manufacture  the  milk  into  butter,  cheese,  and 
other  products. 

The  use  of  more  improved  machinery  is  especially  recommended 
to  those  who  cultivate  the  flat,  moderately  rolling  valley  lands.  It 
has  been  shown  that  the  wide  variation  in  the  earning  capacity  of 
farm^B  in  various  sections  of  the  country  is  due  mainly  to  the  ratio 
of  hOTsepower  to  the  number  of  laborers  employed.  In  some  of 
the  Northern  States  the  farm  worker  produces  $600,  and  about  four 
horses  for  each  worker  is  used.  In  the  Southern  cotton-growing 
States  each  farm  worker  produces  about  $145  and  about  two  laborers 
to  each  mule  are  employed.  The  use  of  labor-saving  machinery 
also  makes  the  farmer  less  dependent  upon  labor.  On  the  whole  the 
agricultural  conditions  in  the  county  are  encouraging  and  more 
demands  are  being  made  on  the  farmers  for  their  products  by  the 
increase  of  the  nonagricultural  population  engaged  in  manufacturing 
and  developing  the  mineral  resources  of  the  area.  The  rapid  growth 
of  the  larger  cities  of  northern  Alabama  will  also  make  great  demands 
on  the  farms  of  Calhoun  County  for  their  food  supply  and  feed  stuffs. 

SOILS. 

The  materials  which  go  to  form  the  various  soil  types  encoimtered 
in  the  survey  of  Calhoun  Coimty  are  derived  largely  from  the  under- 
lying geological  formations.**  Eight  different  geological  formations 
occur,  extending  from  the  Archaean  through  the  Cambrian,  Silurian, 
Devonian,  and  Subcarbouiferous  to  the  Carboniferous  age.    These 

«  Data  relative  to  the  geology  of  Calhoun  Coiinty  were  kindly  furnished  by  Dr. 
Bugene  A.  Smith,  state  geologist  of  Alabama.  Uee  was  also  made  of  his  Report  on  the 
Vallty  R^pkms  of  Alabama. 
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formatioiis  represent  the  different  deposits  which  were  spread  out 
over  the  ocean  floor  at  different  peroids;  and  later  when  this  region 
was  elevated  and  became  a  land  area  the  different  deposits  became 
solidified  and  in  some  cases  metamorphosed.  The  depositions  thus 
made  include  conglomerates,  sandstones,  limestones,  and  shales  of 
varying  degrees  of  purity,  hardness,  and  color.  Calhoun  County 
forms  a  part  of  the  Appalachian  Mountain  system,  which  extends 
from  central  Alabama  to  northeastern  Pennsylvania.  In  the  pro- 
cesses of  elevation  or  mountain  building  the  rocks  were  so  distorted, 
crumpled,  and  folded  that  they  now  outcrop  at  various  angles  at  the 
surface  and  give  rise  to  a  great  variety  of  soil  conditions.  These  soil 
conditions  were  assembled  into  groups,  and  within  each  group  the 
materials  having  similar  origin,  texture,  topographic  features,  color, 
and  agricultural  value  were  separated  and  mapped  as  types. 

The  rough  broken  character  of  the  surface  of  the  area  is  not  due 
entirely  to  the  uplift  of  the  various  formations,  but  is  also  due  to  the 
processes  of  erosion.  The  eroded  materials  have  been  transported 
and  laid  down  along  the  various  streams  and  this  has  given  rise  to  a. 
certain  class  of  soils.  In  the  rough  mountainous  country,  south  and 
east  of  Choccolocco  Valley,  the  crystalline  rocks,  probably  Lower 
Cambrian  in  age,  give  rise  to  the  soil  type  mapped  as  Talladega  slate 
loam.  The  rocks  from  which  this  type  is  derived  exhibit  a  variety  of 
colors,  from  dark  green  to  lustrous  pearl.  The  shales  have  a  greasy 
talcose  feel,  and  this  is  also  characteristic  of  the  soil  and  subsoil. 
Accompanying  the  shales  and  interbedded  with  them  are  conglome- 
rates, quartzites,  and  veins  or  lenses  of  quartz,  fragments  of  which 
frequently  occur  upon  the  surface. 

The  most  important  geological  formation  of  the  county  includes  the 
purer  limestone  and  cherty  siUceous  limestone  known  as  the  Enox 
dolomite,  which,  upon  weathering,  gives  rise  to  the  Decatur  clay 
loam,  Decatur  loam,  Decatur  stony  loam,  Clarksville  loam,  Clarks- 
ville  stony  loam,  and  Clarksville  gravelly  sandy  loam.  The  members 
of  the  Decatur  series  are  the  most  productive  upland  soils  in  the  area 
and  are  derived  from  the  purer  limestones,  while  the  Clarksville  soils 
are  more  siliceous  or  cherty,  the  size  and  amoimt  of  chert  fragments 
being  the  main  difference  between  them.  These  are  fairly  produc- 
tive soils  and  ai:e  used  extensively  for  general  farming,  except  upon 
the  rough  stony  areas. 

Derived  from  the  shale  formations,  including  interstratified  sand- 
stone, are  the  Dekalb  loam,  Dekalb  shale  loam,  Conasauga  clay,  and 
Montevallo  shale  loam.  All  but  the  last-named  type  are  classed  with 
the  flat  woods  and  are  known  locally  as  "post-oak  lands,"  and  repre- 
sent some  of  the  less  productive,  easily  eroded  soils.  From  the 
Weisner  sandstone  and  conglomerate  formations  are  derived  the 
Dekalb  stony  loam,  Dekalb  sandy  loam,  and  the  greater  portion  of  the 
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Rough  stony  land,  which  usually  occur  as  mountain  types,  and  with 
the  exception  of  the  Dekalb  sandy  loam  are  not  used  extensively  for 
general  fanning  purposes. 

The  Himtington  fine  sandy  loam  and  Huntington  silt  loam  occur 
as  first  and  second  bottom  lands  along  the  several  branches,  creeks, 
and  the  Coosa  River.  They  are  formed  from  sediments  transported 
long  distances  or  washed  in  from  the  surroimding  uplands.  These 
soils  are  frequently  lacking  in  drainage,  which  is  usually  supplied 
through  open  ditches. 

The  following  table  gives  the  name  and  extent  of  each  of  the 
eighteen  types  of  soil  found  in  Calhoun  County: 

Areas  of  different  soUs. 


Sou. 

Acres. 

Percent. 

Sou.                    1    Acres. 

Per  cent. 

f!iarfc«vniA  stony  kMun. . . . , .  r . , 

01,840 
42,368 
40,256 
32,832 
30,208 
20,120 
28,032 
20,032 
17,600 
14,588 
13,056 

23.1 

ia7 

10.1 
8.2 
7.6 
7.3 
7.1 
6.0 
4.4 
3.7 
3.3 

ClarksylUe    graveUy    sandy 

loam 1     1>,648 

Montevallo  shale  loam {       0,600 

H(4st(m  graveUy sandy  loam.*      7.680 

2.0 

Dekalb  stony  loam 

2.4 

HimttngtoD  sflt  loAm 

1.0 

Pf^lralt)  \mm 

Hdston  fine  sandy  loam 

Pekalh  sandy  loam 

6,208 

1,024 

704 

1.6 

T^Matnr  clay  loan 

.3 

naoator  stoDy  loam 

ConaMuiga  clay 

.2 

Talladega  slate  loam 

ClarlBvlUe  locon 

704 

.2 

Total. 

307,440 

Hantliigton  fine  sandy  loam. . . 
Dftcatnr  loam. 

DBOATUB  OLAT  LOAM. 


The  soil  of  the  Decatur  clay  loam,  to  a  depth  of  4  to  8  inches,  with 
an  average  depth  of  6  inches,  is  a  chocolate  brown  to  dark-red  heavy 
loam  or  clay  loam.  In  the  depressed  or  flat  areas,  where  organic 
matter  accumulates  more  rapidly,  the  soil  is  deeper  and  of  a  deep- 
brown  to  black  color.  Eroded  areas  frequently  occur  which  give  the 
soil  a  spotted  appearance.  The  subsoil  is  more  uniform  than  the  soil, 
in  color  and  texture,  being  a  dark-red,  rather  stiff  silty  to  sandy  clay. 
It  is  more  sandy  where  the  soils  from  the  mountains  have  entered  in 
part  into  its  composition.  It  contains  sufficient  sand  to  be  friable  or 
brittle  when  dry,  but  when  wet  it  is  quite  plastic.  The  surface  soil  is 
sometimes  sandy,  and  where  such  areas  were  of  sufficient  siee  they 
were  separated  and  classed  with  the  Decatur  loam. 

The  occurrence  on  the  knolls  of  a  small  amount  of  quartz,  chert, 
and  sandstone  fragments,  some  of  which  are  roimded,  would  seem  to 
indicate  that  the  derivation  of  the  surface  soil  was  probably  to  some 
extent  influenced  by  materials  reworked  by  stream  action  or  possibly 
by  the  breaking  down  of  conglomerate.  Partially  disintegrated  chert 
and  bowlders  of  limestone  were  occasionally  observed  buried  in  the 


Digitized  by 


Google 


628  FIELD  OPERATIONS  OF  THE  BUREAU  OF  SOILS,  1908. 

subsoil,  but  in  general  it  is  quite  free  from  stones  or  gravel,  the 
weathering  having  taken  place  to  considerable  depths. 

This  type  is  strictly  a  valley  soil,  and  it  is  most  extensively  and 
typically  developed  in  the  Alexandria  and  Jacksonville  valleys. 
Other  less  extensive  areas  occur  in  the  vicinity  of  McFall,  Piedmont, 
Bynum,  Anniston,  and  along  the  courses  of  Choccolocco,  Chatta- 
quilla,  and  Nancy  creeks. 

Where  the  type  occurs  in  the  vicinity  of  the  Choccolocco  and  CkJd- 
water  moimtains,  the  soil  and  subsoil  are  lighter  or  more  sandy  in 
texture,  but  have  the  same  characteristic  dark-red  to  brown  color. 
The  texture  of  the  soil  in  these  areas  is  somewhat  similar  to  the 
Decatur  loam,  but  the  depth  is  seldom  more  than  5  inches,  and  if 
plowed  to  a  depth  of  6  to  8  inches  it  develops  more  of  a  clay  loam 
texture.  In  addition  to  being  better  drained,  it  is  a  warmer  and 
easier  soil  to  cultivate. 

The  Decatur  clay  loam,  being  the  heaviest  soil  in  the  coimty ,  is  natu- 
rally the  most  difficult  to  handle,  especially  during  wet  seasons  or 
seasons  of  prolonged  drought.  It  is  a  tough  and  hard  soil  when  dry, 
and  if  too  wet  it  does  not  readily  acouri  When  plowed  in  this  condi- 
tion it  forms  clods.  This  is  due  in  part  to  the  lack  of  humus.  The 
best  results  have  been  obtained  by  the  use  of  the  revolving  disk 
plows,  which,  however,  require  more  horsepower  to  operate  than  is 
available  to  the  average  tenant. 

Except  for  a  few  sidehill  areas,  this  soil  has  a  fairly  uniform,  gently 
rolling  surface,  and  over  the  greater  portion  of  it  the  most  improved 
labor-saving  tools  and  machinery  can  be  used.  If  not  properly  culti- 
vated the  soil  easily  erodes.  Terracing,  however,  is  not  generally 
needed,  but  deeper  plowing  and  the  growing  of  winter  cover  crops 
should  be  more  generally  practiced. 

The  surface  drainage  is  usually  sufficient,  although  small  basins 
occur  throughout  the  type  which  would  be  materially  benefited  by 
artificial  drainage.  The  stiff  character  of  the  subsoil  and  the  shallow- 
ness of  the  soil  is  naturally  conducive  to  a  low  water-holding  capacity. 
The  precautions  suggested  to  prevent  erosion  will  also  increase  the 
power  of  the  soil  to  hold  water  and  insure  better  yields,  both  in  times  of 
drought  and  of  excessive  rainfall.  Subsoiling,  the  addition  of  oi^anic 
matter  in  the  form  of  barnyard  manure,  and  the  growing  of  legumes 
should  be  more  generally  practiced. 

The  Decatur  clay  loam  was  formed  by  the  breaking  down  or 
weathering  of  the  Aldrich  (Beaver)  limestone,  the  siliceous  Enox 
dolomite,  and  chert,  which  belong  to  Cambrian  and  Silurian  periods. 
The  rock  that  has  entered  most  into  the  formation  of  this  soil  type 
consists  of  the  purer  and  less  sihceous  strata.  Occasional  outcrop- 
pings  of  the  Knox  dolomite  were  observed  along  stream  courses. 
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The  original  material  seems  to  have  contained  a  relatively  large 
quantity  of  iron  compounds,  as  pockets  of  iron  ore  consisting  of  limon- 
ite  and  red  hematite  have  been  mined  at  various  places.  The 
oxidation  of  this  high  content  of  iron  in  the  soil  is  the  source  of  the 
deep-red  color,  which  is  its  distinguishing  feature. 

The  Decatur  clay  loam  is  the  strongest  soil  in  the  county  and  is 
capable  of  being  made  the  most  productive.  With  the  usual  methods 
practiced,  however,  the  Decatur  loam  is  about  equally  productive. 
The  original  growth  upon  this  type  was.  largely  hardwood,  although 
considerable  pine  has  been  removed.  Practically  all  of  this  land 
has  been  cleared,  and  most  of  it  is  under  cultivation.  Where  badly 
eroded,  it  is  allowed  to  grow  up  in  briers,  wild  plum,  and  field  pine, 
which  protects  the  soil  from  washing  until  a  new  soil  is  made,  after 
which  it  is  reclaimed  as  "fresh  land.'* 

This  soil  type  is  particularly  adapted  to  intensive  and  diversified 
farming.  The  higher  and  better  drained  areas  are  well  suited  to 
cotton  and  cereals.  Cotton  yields  from  one-third  to  1  bale  per 
acre,  wheat  from  15  to  25  bushels  per  acre,  and  oats  from  20  to  30 
bushels  per  acre.  Com  is  best  suited  to  the  lower  lying,  darker  soils 
in  the  basins,  yielding  from  25  to  30  bushels  per  acre.  Although 
cotton  produces  a  rank  growth  in  these  basins,  the  bolls  often  fail  to 
mature.  Where  cotton  is  allowed  to  make  a  stand  in  these  areas, 
attention  should  be  given  to  "chopping,"  so  as  to  give  the  indi- 
vidual stalks  more  space  in  which  to  mature  their  fruit.  Wheat 
Was  grown  quite  extensively  upon  this  soil  when  it  was  first  cleared, 
but  for  more  than  half  a  century  cotton  and  com  have  been  the 
staple  crops,  and  in  some  instances  cotton  has  been  grown  almost 
exclusively.  Besides  the  crops  above  mentioned  this  soil  would  be 
well  suited  to  stock  raising  and  dairying,  as  Johnson  and  Bermuda 
grasses  and  other  forage  crops,  such  as  cowpeas,  vetch,  clover,  etc., 
do  well.  Many  large  springs  have  their  origin  in  or  near  bodies  of 
Decatur  clay  loam,  and  with  the  large  creeks  in  close  proximity  or 
passing  through  these  areas  there  is  an  assurance  of  plenty  of  water 
for  stock  the  year  round. 

This  soil  is  largely  leased  to  tenants  whose  contracts  expire  after 
the  crop  is  made,  and  it  is  the  exception  to  find  one  who  remains 
longer  than  one  or  two  years  upon  the  same  tract  of  land.  Cotton 
is  usually  stipulated  as  the  basis  for  rental^  so  that  crop  rotation  is 
not  genially  encouraged.  Where  the  soil  is  handled  by  the  owner, 
more  attention  is  usually  given  to  tillage  and  to  the  rotation  of  crops, 
the  result  being  that  within  a  few  years  the  yields  are  frequently 
doubled.  With  better  methods  of  seed  selection,  proper  rotation, 
and  Uie  addition  of  sufficient  humus,  the  soil  should  yield  on  an 
average  1  bale  of  cotton  per  acre  and  from  40  to  60  bushels  of  com. 
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By  the  addition  of  organic  matter  the  benefits  resulting  from  the 
use  of  commercial  fertilizer  would  be  increased,  as  these  give  their 
maximum  returns  only  when  the  soil  is  well  stocked  with  humus. 

This  type  is  not  generally  listed  on  the  markets,  but  when  offered 
for  sale  it  brings  from  $15  to  $40  or  $50  an  acre,  depending  on  the 
location  and  improvements. 

The  following  table  gives  the  results  of  mechanical  analyses  of 
samples  of  both  soil  and  subsoil  of  the  Decatur  clay  loam : 

Mechanical  analyses  of  Decatur  clay  loam. 


Number. 

Descsription. 

Fine 
gravel. 

Coarae 
amd. 

Medium 
sand. 

Fine 
sand. 

Very 
finesttid. 

sut 

Clay. 

201119 

Soil 

Percent, 

a4 

.3 

Percent. 
6.6 
46 

Percent. 
6.4 
41 

Percent 
12.9 
8.7 

Percent. 
28.8 
1&9 

Percent 
31.8 
27.7 

Percent. 
19.7 

20160 

SobaoU 

88LS 

DECATUR  8TONT  LOAM. 


The  interstitial  material  of  the  soil  of  the  Decatur  stony  loam  con- 
sists of  a  brownish  or  reddish  fine  sandy  loam,  or  loam  having  an 
average  depth  of  about  6  inches,  but  varying  from  4  to  8  or  10  inches 
in  depth.  The  surface  soil  is  usually  quite  dark.  The  subsoil  is  a 
dark-red  or  brick-red  sandy  clay.  The  color  is  generally  more  pro- 
noimced  and  the  texture  heavier  in  the  lower  depths.  Scattered 
over  the  surface  and  throughout  the  soil  and  subsoil  are  varying 
quantities  of  subangular  and  angular  chert,  quartzite,  and  sandstone 
fragments,  but  these  rarely  interfere  seriously  with  cultivation. 

The  Decatur  stony  loam  is  one  of  the  most  widely  distributed  types 
in  the  area.  It  is  extensively  developed  in  the  vicinity  of  De  Arman- 
ville.  It  also  occurs  near  Oxford,  Anniston,  Bynum,  Weavers, 
Jacksonville,  Piedmont,  White  Plains,  Ironcity,  and  in  smaller  areas 
in  almost  every  section  of  the  county. 

This  type  is  derived  largely  from  the  residual  materials  left  after  the 
solution  and  disintegration  of  impure  limestones,  chiefly  the  Knox 
dolomite  and  to  some  extent  from  formations  belonging  to  the  Sub- 
carboniferous.  Some  shale  has  also  entered  into  its  composition. 
Where  this  type  occurs  in  the  vicinity  of  Coldwater  and  Choccolocco 
Moimtains,  displaced  materials  have  entered  largely  into  its  origin,  as 
is  shown  by  the  occurrence  of  roimded  sandstone  and  quartzite 
bowlders  throughout  the  soil  profile.  This  phase  of  the  type  probably 
represents  materials  of  both  sandstone  and  limestone  origin,  and  is 
closely  allied  to  the  Upshur  stony  loam,  as  mapped  in  other  areas. 

The  Decatur  stony  loam  usually  occupies  the  lower  sloj>es  and  foot- 
hills of  the  mountains.     It  also  occurs  as  isolated  ridges,  hills,  and 
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table-lands  throughout  the  broader  valleys.  Its  topography  in  some 
instances  is  similar  to  the  Decatur  loam  and  clay  loam,  but  for  the 
most  part  it  is  hilly  and  broken  or  eroded.  The  drainage  is  sometimes 
excessive,  and  it  is  always  sufficient  for  seasons  of  average  rainfall. 
Very  little  of  the  type  requires  artificial  drainage.  The  stones  in  the 
soil  act  as  a  mulch  to  conserve  the  moisture,  so  that  it  does  not  suffer 
from  drought,  as  do  the  heavier  equally  well  drained  soils. 

The  native  vegetation  upon  this  soil  type  consists  of  longleaf  and 
shortleaf  pine,  hickory,  white,  red,  and  black-jack  oak,  persimmon, 
dogwood,  chestnut,  and  various  species  of  shrubs.  The  marketable 
lumber  has  practically  all  been  removed  and  a  large  percentage  of  the 
type  has  been  cleared  and  is  imder  cultivation.  It  is  classed  with 
some  of  the  most  productive  soils  in  the  area,  and  is  especially  well 
suited  to  cotton  and  fruit  culture.  Cotton  yields  from  one-half  to 
three-fourths  bale  per  acre,  and  with  the  use  of  fertilizers  com  yields 
from  10  to  20  bushels  per  acre  and  oats  from  20  to  40  bushels  per  acre. 
Clover  does  well  also.  Alfalfa  has  been  tried  with  some  success,  but 
generally  not  enough  attention  has  been  given  to  this  crop  to  make 
the  test  effective.  Liberal  applications  of  lime  and  a  thorough  prepa- 
ration of  the  seed  bed  are  essential  to  the  successful  culture  of  alfalfa 
upon  this  soil.  The  type  is  well  suited  to  peaches,  blackberries,  rasp- 
berries, currants,  gooseberries,  and  plums;  also  to  the  usual  truck 
crops.  The  lighter  soils  on  the  lower  slopes  of  the  mountains  are  best 
suited  to  peaches,  which  are  especially  valued  for  their  high  color  and 
fine  flavor,  but  thus  far  very  little  attention  has  been  given  to  this 
industry  upon  a  commercial  scale.  The  trees  usually  not  being 
properly  cared  for,  become  diseased,  and  in  a  short  time  the  entire 
orchard  is  infected.  What  fruit  is  grown  is  disposed  of  in  the  local 
markets,  and  in  many  instances  no  provision  is  made  to  supply  home 
needs.  The  introduction  of  home  canneries  would  encourage  the 
growing  of  more  fruit. 

This  land  is  valued  at  $8  to  $20  an  acre,  depending,  of  course,  on 
the  location  and  nearness  to  markets. 

The  results  of  mechanical  analyses  of  fine-earth  samples  of  the  soil 
and  subsoil  of  this  type  are  shown  by  the  following  table: 

Mechanical  analyses  of  Decatur  stony  loam. 


^moADor* 

Descrlpttoo. 

Fine 
gravel. 

Coane 
sand. 

Medlmn 
sand. 

Fine 
sand. 

Very  fine 
sand. 

8Ut 

Clay. 

30105 

Sou 

Percent. 
a5 
1.1 

Percent. 
8.1 
5.0 

Percent. 
7.8 
5.5 

Percent. 
24.5 
15.7 

Percent. 
13.1 
13.5 

Percent. 
26.4 
25.2 

Percent. 
10.  § 

20166 

SubwU 

82.0 
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DBCATUB  LOAM. 

The  surface  soU  of  the  Decatur  loam  is  a  brown,  medium-textured, 
sandy  loam,  or  light  loam,  or  a  silty  to  fine  sandy  loam,  Tarying  in 
depth  from  4  to  8  inches,  with  an  average  depth  of  7  inches.  The 
soil  generally  is  quite  uniform  in  texture,  and  the  color  becomes 
more  reddish  in  the  lower  depths.  The  subsoil  is  a  reddish  sandy 
clay  or  clay  loam,  which  in  the  lower  depth  is  very  dark  red,  being 
similar  to  the  subsoil  of  the  Decatur  clay  loam,  and  where  erosion 
occurs  it  has  a  spotted  appearance.  A  few  areas  of  dark-brown  silt 
loam,  imderlain  by  a  deep-red  silty  to  fine  sandy  clay,  are  included 
with  this  type.  These  occur  in  close  proximity  to  the  Montevallo 
shale  loam. 

This  type  is  widely  distributed  over  the  county,  but  does  not  occur 
in  large  areas.  It  is  found  in  the  vicinity  of  Tredegar,  Piedmont, 
Anniston,  Alexandria,  and  in  smaller  areas  in  all  the  larger  limestone 
valleys.  The  surface  features  are  moderately  rolling  and  the  drain- 
age excellent.  The  sandy  nature  of  the  soil,  acting  as  a  mulch, 
retains  the  moisture,  and  crops  suffer  little  from  drought,  and  better 
returns  are  shown  from  the  use  of  commercial  fertilizers. 

The  Decatur  loam  is  derived  largely  from  the  solution  and  disinte- 
gration of  limestone.  The  occurrence  of  rounded  quartzite  and  sand- 
stone pebbles  upon  the  steeper  slopes  and  knolls  would  indicate  that 
a  portion  of  the  soil  either  represents  materials  reworked  by  water 
and  spread  over  the  surface  or  derived  from  the  breaking  down  of  a. 
conglomerate. 

The  native  vegetation  consists  of  longleaf  pine,  oaks,  persimmon, 
etc.  Most  of  this  type  is  cleared  and  under  cultivation.  It  is  well 
suited  to  both  com  and  cotton,  and  produces  from  one-third  to  1 
bale  of  cotton  per  acre  and  from  15  to  20  bushels  of  com  per  acre. 
It  is  one  of  the  easiest  soils  in  the  area  to  cultivate,  but  it  is  seldom 
plowed  deep  enough.  Large  yields  of  cowpea  hay  are  produced, 
which  net  good  returns,  besides  enriching  the  land.  This  practice 
should  be  extended.  It  is  also  well  adapted  to  stock  raising,  dairy- 
ing, fruit  growing,  and  trucking — tomatoes,  peas,  beans,  cantaloupes, , 
and  Irish  and  sweet  potatoes  doing  especiaUy  well.  Clover  also  does 
fairly  well.  Very  little  attention  is  given  to  the  growing  of  winter 
cover  crops,  which  would  prevent  washing  during  the  rainy  seasons, 
besides  furnishing  winter  pasture. 

This  soil  is  highly  valued  for  general  farming  purposes,  and  is  not 
generally  for  sale,  but  its  estimated  value  is  from  $12  to  $25  an 
acre. 
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The  results  of  mechanical  analyses  of  samples  of  the  soil  and  sub- 
soil of  the  Decatur  loam  are  shown  by  the  following  table: 

Mechanical  analyses  of  Decatur  loam. 


Number. 

Docriptlon. 

Fine 
gnveL 

Coarse 
sand. 

Meditun 
sand. 

Fine 
sand. 

Very  fine 
sand. 

sut. 

Clay. 

20153 

SoU 

Percent. 

0.9 

.8 

Percent. 
8.6 
&1 

Percent. 
5.7 
4.2 

Percent. 
13.2 
8.3 

Percent. 
10.9 
12.9 

Percent. 
47.1 
3&0 

PercenL 
1S.6 

20154 

SQb0oa 

38.8 

MONTE VALLO  SHALE  LOAM. 


The  fine  earth  of  the  Montevallo  shale  loam  is  a  purplish  to  brownish 
floury,  silty  loam,  varying  in  depth  from  5  to  10  inches,  with  an  aver- 
age depth  of  6  or  7  inches.  Upon  the  surface  and  throughout  the 
soil  profile  occur  varying  quantities  of  sandstone  and  variegated  shale 
fragments,  the  latter  being  one  of  the  distinguishing  features  of  the 
type  as  well  as  the  source  of  its  local  name,  "slaty  land."  The  sub- 
soil varies  from  a  purplish  to  a  brownish  silty  clay  or  clay  loam  to  a 
mass  of  weathered  shale,  which  is  usually  variegated,  a  purplish  col- 
oring predominating. 

The  largest  connected  areas  of  Montevallo  shale  loam  occur  in  the 
vicinity  of  Weavers  Station.  Other  areas  occur  in  the  vicinity  of 
Piedmont,  Jacksonville,  Anniston,  Bynum,  Coldwater,  and  north  of 
Alexandria,  while  smaller  ones  are  scattered  throughout  the  coimty. 
This  type  is  generally  found  in  close  proximity  to  the  limestone  soils 
of  the  valleys. 

The  topography  is  generally  hilly  to  mountainous,  consisting  of 
elongated  ridges,  with  comparatively  steep  slopes,  sharp  crests,  and 
narrow  intervening  valleys.  The  streams  are  mostly  intermittent, 
and  the  drainage  is  usually  excessive.  Because  of  the  loose  structure 
of  the  soil,  it  easily  erodes,  and  terracing  must  be  done  when  the  type 
is  cultivated.  Even  this  does  not  prevent  frequent  losses  on  the 
steeper  slopes  by  erosion,  and  many  of  the  cleared  fields  have  to  be 
abandoned  for  this  reason.  The  growing  of  winter  cover  crops  and 
deeper  plowing  in  the  fall  will  lessen  the  tendency  to  wash.  The 
steeper  slopes  should  be  kept  in  forests  and  used  for  grazing. 

The  Montevallo  shale  loam  is  derived  from  the  weathering  of  the 
sandstones  and  variegated  shales  of  the  geological  formation  known  as 
the  "Montevallo"  of  the  upper  Subcarboniferous.  These  shales  rarely 
occur  horizontally  bedded,  but  are  inclined  at  angles  of  30*^  to  50*^, 
and  upon  weathering  surface  exposures  of  the  various  strata  give  rise 
to  wide  variations  in  texture  and  color,  as  represented  by  the  different 
phases  of  this  type.  Where  the  thicker  banded,  coarser  grained  sand- 
stone shales  outcrop  the  residual  material  is  lighter  colored  and 
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coarser,  and  angular  fragments  or  sandstone  blocks  are  scattered 
more  thickly  over  the  surface.  These  are  highly  ferruginous,  and 
vary  in  color  from  light  brown  to  deep  purplish  red  or  brownish.  The 
thin-banded,  finer  textured  shales  are  usually  more  variegated  or  pur- 
plish. Upon  weathering  these  break  down  into  thin  scales,  and  fre- 
quently compose  the  greater  proportion  of  the  soil  mass  where  this 
formation  comes  close  to  or  outcrops  at  the  surface.  The  variegated 
shales  and  sandstones  of  this  formation  are  frequently  underlain  by 
blue  limestone,  which  no  doubt  gives  rise  to  the  heavier  purplish-red 
subsoil  f oimd  upon  the  lower  slopes  and  in  narrow  valleys  between  the 
ridges.  These  are  the  most  highly  prized  areas  of  the  type  for  gen- 
eral farming.  They  are  not  only  more  fertile,  but  are  less  liable  to 
erode  and  are  comparatively  free  from  rock  fragments. 

Only  a  limited  acreage  of  this  type  is  under  cultivation,  the  greater 
proportion  supporting  a  native  forest  growth  of  longleaf  and  shortleaf 
pine,  and  various  kinds  of  oak,  hickory,  dogwood,  cedar,  chestnut,  etc. 
The  best  timber,  however,  has  been  removed.  The  rougher  portions 
are  of  very  little  value  aside  from  their  timber  and  mineral  resources. 
The  occurrence  of  iron  ore  in  some  sections  of  the  county  in  connection 
with  the  Montevallo  formation  was  noticed.  When  the  slopes  are  not 
too  steep  they  furnish  fairly  good  range  for  stock.  The  lower  slopes 
and  valleys,  when  cleared  and  cultivated,  produce  from  one-fourth 
to  one-half  bale  of  cotton  per  acre  and  from  10  to  25  bushels  of  com 
to  the  acre.  Cotton  is  usually  planted  on  the  better  drained  slopes, 
while  com  is  planted  in  depressed  basins.  The  growing  of  cowpeas, 
clover,  rye,  vetch,  and  oats  for  hay  and  grazing,  as  well  as  for  plowing 
imder  as  a  green  manure,  should  receive  more  attention. 

The  Montevallo  shale  loam  is  valued  at  from  $8  to  $15  an  acre. 

The  results  of  the  mechanical  analyses  of  samples  of  the  soil  and 
subsoil  of  the  Montevallo  shale  loam  are  as  follows: 

Mechanical  analyses  of  Montevallo  shale  loam. 


Number. 

Description. 

Pine 
gravel. 

Coazse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

sut. 

Clay. 

20193 

Soil 

Percent. 
2.3 

1.0 

Percent, 
3.0 
1.8 

Percent. 

0.6 

.8 

Percent. 
3.6 
3.3 

Percent. 
33.5 
28.6 

Percent. 
44.7 
36.5 

Percent. 
12.0 

20194 

SubsoU 

27.8 

ROUGH  8TONY  LAND. 


The  type  Rough  stony  land  includes  steep  escarpments,  precipices, 
and  deeply  eroded  ravines  and  cuts;  also  the  less  steep  slopes  and 
moimtain  tops,  the  surface  of  which  is  covered  with  rock  fragments 
and  rock  outcrop.  The  type  ranges  in  elevation  from  about  1,000 
feet  to  something  over  2,000  feet  above  sea  level,  or  from  300  to  1,500 
feet  above  the  valley  lands  of  the  county. 
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The  processes  of  erosion  are  so  active  that  it  is  possible  for  a  deep 
covering  of  soil  to  accumulate  only  on  areas  of  very  limited  extent. 
The  finer  soil,  or  interstitial  material;  is  so  variable  that  only  a  general 
classification  can  be  made,  the  larger  percentage  of  it  being  sandy. 
Where  these  rough  stony  areas  are  associated  with  the  Clarksville 
stony  loam,  the  soil  is  more  silty.  The  color  of  the  soil  is  generaUy 
dark  gray  to  brown  and  yellow  to  reddish  in  the  lower  depths. 

As  the  soil  is  never  very  deep  it  is  rarely  possible  to  bore  to  a  depth 
exceeding  8  or  10  inches.  Small  areas  occur  throughout  this  type 
upon  the  flattened  hilltops  and  in  basins  where  the  soil  is  deeper  and 
comparatively  free  from  stones  and  rock  outcrop,  but  owing  to  the 
rough,  broken  character  of  the  country  it  was  impracticable  to  sepa- 
rate them.  Where  accessible  such  areas  could  be  used  for  growing 
fruit,  especially  peaches  and  grapes.  A  few  areas  of  a  rich  dark 
loam,  mapped  in  other  sections  of  the  Appalachian  Mountain  prov- 
ince as  Porters  black  loam,  were  encountered  in  the  smaller  coves 
and  depressions.  This  soil  is  especially  adapted  to  apples,  particu- 
larly the  Albemarle  pippin.  Fruit  trees  planted  upon  such  areas  on 
the  mountains  rarely  fail  to  make  a  crop.  With  the  increased  demand 
for  fruit  in  the  local  markets  and  abroad,  and  with  the  increase  in 
value  of  the  more  accessible  land,  these  areas  may  be  used  later  for 
commercial  fruit  growing.  This  type  is  also  used  to  some  extent  for 
pasture,  and  its  use  in  this  w«Jy  could  be  greatly  extended,  esi>ecially 
for  sheep  and  goats. 

The  occurrence  of  this  type  is  due  mostly  to  the  presence  of  sand- 
stone conglomerates  and  quartzite  strata  together  with  other  resist- 
ant formations,  which  have  given  rise  to  the  rougher  and  more  promi- 
nent topographical  features  of  the  country. 

Rough  stony  land  occupies  about  66.2  square  miles,  or  10.7  per  cent 
of  the  area  surveyed.  The  largest  continuous  area  includes  the  higher, 
stonier,  steeper,  and  more  rugged  portions  of  the  Choccolocco  range 
of  mountains  and  extends  in  a  general  northeast  and  southwest  direc- 
tion across  the  eastern  half  of  the  county  from  near  Oxford  to  within 
a  short  distance  of  Piedmont.  The  next  largest  area  includes  similar 
conditions  upon  Coldwater,  Dugger,  and  Blue  mountains.  Narrow 
strips  of  this  type  form  a  portion  of  the  boimdary  between  Calhoun 
and  Etowah  coimties.  Other  areas  occur  throughout  the  more  broken 
sections  of  the  coimty. 

This  type  is  excessively  drained,  and  dining  the  rainy  seasons  it  is 
seriously  eroded  by  moimtain  torrents  if  left  unprotected  by  the 
removal  of  the  timber  growth.  The  native  vegetation  was  originally 
thickly  timbered  forests  of  longleaf  pine,  chestnut,  oak,  etc.,  but  in 
recent  years  most  of  the  marketable  timber  has  been  removed. 
Forest  fires  have  also  destroyed  much  of  the  timber.  The  present 
growth  is  scant  and  largely  oak,  shortleaf  pine,  hickory,  chestnut, 
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etc.  No  better  use  could  be  made  of  this  land  than  for  forestry, 
especially  since  it  is  usually  held  intact  in  large  areas  by  mineral 
land  companies,  the  ''pockets"  of  iron  ore  scattered  throughout  it 
yielding  a  large  revenue  to  the  owners. 

The  yaluation  placed  upon  this  soil  type  is  based  almost  entirely 
upon  the  extent  of  its  timber  growth  and  mineral  resources.  Only  a 
very  limited  acreage  is  under  cultivation.  It  is  usually  sold  without 
the  mineral  rights  at  from  $2  to  $5  an  acre. 

CULRKSVILLB   8TONT  LOAM. 

The  soil  of  the  Clariosville  stony  loam,  from  6  to  10  or  12  inches 
deep,  with  an  average  depth  of  about  8  inches,  consists  of  a  gray, 
brown,  or  drab  silt  loam  or  silty  to  fine  sandy  loam,  containing  vary- 
ing amounts  of  chert  and  siliceous  rock  fragments  throughout  the 
soil  profile  and  upon  the  surface.  The  soil  in  the  lower  depths  is  of  a 
yellowish-gray  color.  The  subsoil  to  a  depth  of  16  or  18  inches  is 
a  compact  heavy  loam  or  silt  loam,  grading  into  a  silty  to  fine  sandy 
clay  or  clay  loam.  The  lower  subsoil  is  usually  characterized  by  a 
deepening  of  the  yellow  or  reddish-yellow  color  and  iron  stains  which 
occur  in  streaks  throughout  the  profile,  frequently  giving  it  a  mottled 
appearance.  The  occurrence  of  partially  disintegrated  limestone,  in 
the  lower  depths,  produces  a  ''whitewashed"  effect  upon  exposure  in 
road  cuts,  excavations,  etc.  It  is  frequently  referred  to  locally  as 
''white  land,  '*  "mulatto  land, "  '*gray  land, ''  "piney  woods  land, ''  etc. 

This  soil  has  usually  a  low  humtis  content  and  when  cleared  and 
put  imder  cultivation  must  be  fertilized  after  the  second  or  third 
year.  The  occurrence  of  a  lai^  amount  of  rocks  and  chert  fragments 
upon  the  surface  and  in  the  soil  interferes  to  a  considerable  extent 
with  cultivation.  Its  steep  broken  surface  features  also  make  it  as  a 
whole  undesirable  for  general  farming  purposes.  The  talus  slopes 
and  more  undulating  portions  of  the  type  are,  however,  being  cleared 
and  put  under  cultivation,  and  it  occasionally  happens  that  there  are 
areas  which  are  comparatively  free  of  rock  fragments.  Where  such 
areas  occur  in  large  enough  bodies  to  warrant  their  separation  they 
were  included  with  the  Clarksville  gravelly  sandy  loam. 

The  Clarksville  stony  loam  is  one  of  the  most  extensively  developed 
types  in  the  area.  It  occurs  mainly  in  two  large  irregular  bodies,  one 
in  the  north-central  portion  of  the  county,  west  of  Piedmont,  and  the 
other  lying  north  and  west  of  Anniston,  in  the  southern  and  south- 
western portions  of  the  county.  These  two  areas  are  separated  by  a 
more  complicated  series  of  soil  conditions  in  the  central  portion  of  the 
coiinty  in  the  vicinity  of  Alexandria.  Several  minor  ridges  of  the 
type  dissect  this  part  of  the  county,  having  a  general  northeast  and 
southwest  direction.  Other  smaller  disconnected  areas  occur  through- 
out the  coimty,  chiefly  in  the  northern  and  western  parts. 
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The  natiye  Tegetation  consisted  chiefly  of  a  fine  growth  of  longleaf 
pine,  but  in  recent  years  most  of  this  has  been  ''logged  off, "  leaving  a 
second  growth  of  pine,  black-jack,  and  scrub  oak,  and  some  chestnut. 

The  darksville  stony  loam  is  derived  very  largely  from  the  weather- 
ing in  place  of  the  Knox  dolomite  formation.  This  consists  of  cherty 
limestone  rock  from  which  the  calcareous  material  becomes  dissolved 
or  leached  out,  leaving  the  hard,  flinty  material  which  imparts  to  the 
soil  its  stony,  gravelly  character.  The  occurrence  of  crinoidal  stems 
and  other  fossiliferous  remains  were  observed  in  the  formation.  The 
residual  materials  of  the  Ejiox  dolomite  formation,  including  the 
chert  fragments,  are  being  used  extensively  throughout  the  county 
for  surfacing  roads,  with  excellent  results.  This  practice  should  be 
extended.  Several  lime  kilns  are  located  in  the  section  covered  by 
this  formation  and  the  limestone  is  being  burned  for  conunercial  pur- 
poses. 

The  Clarksville  stony  loam  is  well  drained.  In  many  instances^ 
however,  the  drainage  is  excessive,  in  which  case  the  soil  washes 
badly.  For  this  reason  the  steeper  slopes  should  be  devoted  to  forestry 
or  seeded  down  to  permanent  pasture  and  more  attention  given  to 
terracing.  The  light  character  of  the  subsoil  makes  it  generally 
susceptible  to  drought,  but  the  rock  fragments  upon  the  surface  tend 
to  conserve  the  moisture.  Heavy  rains  cause  this  soil  to  run  together 
where  it  occurs  upon  the  more  level  areas. 

This  type  usually  occupies  steep,  broken,  or  choppy  ridge  land. 
The  broader  areas  have  the  appearance  generally  of  rough  dissected 
plateaus,  with  irregular  ridges  and  narrow  V-shaped  and  precipitous 
valleys,  having  a  mean  difference  in  elevation  of  250  to  300  feet. 
The  streams  are  generally  intermittent,  although  some  of  the  finest 
springs  in  the  county  have  their  source  on  this  type. 

The  Clarksville  stony  loam  is  mostly  broken  with  a  one-horse 
turning  plow.  It  is  better  suited  to  com  than  cotton,  the  former 
yielding  from  20  to  40  bushels  per  acre.  Cotton  yields  vary  from 
one-fourth  to  one-half  bale  per  acre  without  the  use  of  fertilizers, 
but  after  the  third  year  the  low  returns  make  it  necessary  to  apply 
them.  If  cowpeas  and  com  were  rotated  with  cotton  less  fertilizer 
would  be  required  to  maintain  the  yields,  or  they  could  easily  be 
increased.  This  soil  is  also  well  adapted  to  wheat,  yielding  from 
10  to  40  bushels  per  acre,  averaging  15  to  20  bushels.  The  acreage 
of  wheat  has  been  greatly  reduced  in  the  last  few  years.  Wheat 
should  be  sown  in  October,  if  possible,  or  at  least  by  the  1st  of 
November.  The  tendency  at  present  is  to  follow  a  one-crop  system 
of  either  cotton  or  com.  Every  farmer  upon  this  type  seems  to 
recognize  the  value  of  planting  cowpeas  as  a  soil  builder,  but  few 
praetioe  it.  If  more  stock  were  raised  the  demand  for  feedstuffs 
would  encourage  the  growing  of  cowpeas  for  hay.    Clover  does 
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fairly  well  upon  this  soil  and  should  be  grown  more  extensively. 
A  yery  good  grade  of  tobacco  is  grown,  but  none  of  it  is  marketed. 
The  lower  lying  areas  are  well  adapted  to  apples,  plums,  pears, 
small  fruits,  and  vegetables,  including  Irish  potatoes.  Where  the 
topography  makes  it  suitable  for  the  production  of  apples  and 
peaches  their  cultivation  is  usually  attended  with  profitable  results, 
if  accessible  to  markets.  This  type  is  especially  adapted  to  peaches, 
and  if  more  attention  is  given  to  developing  a  canning  industry  in 
the  county  a  profitable  business  in  peach  growing  could  be  devel- 
oped. The  lack  of  market  facilities  discouraged  the  growing  of 
peaches  in  the  last  few  years,  and  many  fine  orchards  have  been 
allowed  to  go  to  ruin  for  lack  of  attention. 

Most  of  this  type  is  held  in  large  tracts  by  mineral  land  com- 
panies, who  frequently  sell  the  land  but  retain  the  mineral  rights. 
Fairly  rich  deposits  of  limonite  ore  occur  throughout  the  type,  and 
its  present  valuation  is  based  largely  upon  its  mineral  prospects, 
timber,  and  use  as  pasture.  It  is  generally  valued  at  from  $3  to  $10 
or  even  $20  an  acre. 

The  results  of  mechanical  analyses  of  fine-earth  samples  of  the  soil 
and  subsoil  of  the  Clarksville  stony  loam  are  shown  in  the  following 
table : 

Mechanical  analyses  of  ClarkaviUe  stony  loam. 


! 
Number.         Description. 

Fine 
grayel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

sat. 

Chy. 

19119 Soil 

Percent, 
5.2 
4.0 

Percent, 
8.3 
7.9 

PereenL 
3.9 
3.9 

Percent, 
9.3 
9.2 

PereenL 
5.2 
4.9 

PereenL 

.     64.0 

53.0 

PereenL 
13.1 

19120 SubflolL 

l&O 

CLARKSVILLE  ORAVELLT  SANDY  LOAM. 


The  soil  of  the  Clarksville  gravelly  sandy  loam  is  a  dark'^ray  or 
light-brown  silty  loam  or  fine  sandy  loam  from  6  to  12  inches  deep, 
with  an  average  depth  of  8  inches.  The  soil  contains,  in  addition 
to  the  fine-earth  material,  a  rather  high  percentage  of  small  chert 
and  shale  fragments,  but  only  a  few  of  these  were  large  enough  to  be 
classed  as  rocks  or  bowlders.  The  chert  fragments  occur  chiefly 
upon  the  ridges  and  knolls,  while  the  narrow  valleys  and  depressions 
are  comparatively  free  from  them.  The  subsoil  to  a  depth  of  16 
or  20  inches  is  a  grayish  to  yellow  heavy  loam  or  clay  loam  under- 
lain by  a  yellow  or  reddish  silty  clay,  the  latter  occurring  upon 
the  knolls  and  ridges,  while  the  yellow  subsoil  is  more  often  asso- 
ciated with  the  flat  or  depressed  areas. 

Although  this  type  covers  but  a  few  square  miles  it  is  widiely 
distributed  over  the  coimty.  It  generally  represents  the  level  to 
gently  rolling  ''gray  lands''  which  occur  as  talus  slopes  or  basins 
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in  the  Clarksyille  stony  loam.  A  few  isolated  areas,  however,  were 
mapped  in  the  yalleys,  but  these  were  not  associated  with  the  stony 
loam  type.  The  largest  single  area  occurs  about  3  miles  northwest 
of  Piedmont  and  extends  to  the  Cherokee  Coimty  line.  Other 
small  areas  were  mapped  along  the  route  of  the  Seaboard  Air  Line 
from  Piedmont  to  Wellington.  An  elongated  area  covering  a  httle 
more  than  1  square  mile  occurs  about  3^  miles  southwest  of  Alex- 
andria. Areas  of  less  extent  are  found  in  the  vicinity  of  Mink, 
De  Armanville,  and  Bynum,  and  elsewhere  throughout  the  county. 

The  surface  topography  is  flat  to  moderately  rolling,  usually  occu- 
pying the  lower  hills  and  slopes  of  the  broken  areas  covered  by  the 
Oarksville  stony  loam.  The  type  is  generally  well  drained,  with 
the  exception  of  the  smaller  depressions  and  narrow  winding  valleys 
which  receive  the  drainage  from  the  higher  elevations.  These 
areas,  however,  are  usually  drained  by  open  ditches  and  are  mostly 
used  for  the  production  of  com,  sorghum,  hay,  or  pasture.  Upon 
the  steeper  slopes  the  soil  is  easily  eroded  and  must  be  terraced 
when  used  for  general  farming.  A  better  use  of  this  phase  of  the 
type  would  be  to  sod  it  in  Bermuda  or  orchard  grass  for  hay  or 
pasture.  Cotton  does  fairly  well  on  these  slopes,  but  on  accoimt 
of  their  location  the  soil  washes  badly,  carrying  away  the  fertilizer 
and  making  it  an  expensive  crop  to  cultivate.  Com  yields  from 
10  to  15  bushels  per  acre,  but  it  is  more  often  grown  upon  the  flat 
or  depressed  areas,  where  larger  yields  are  obtained. 

The  native  vegetation  consisted  largely  of  longleaf  and  shortleaf 
pine,  oak,  hickory,  dogwood,  and  other  deciduous  trees.  Most  of 
the  land,  however,  has  been  cleared  and  is  under  cultivation.  On 
account  of  its  gently  rolling  surface  and  its  position  upon  the  slopes 
and  in  basins  and  valleys  it  is  better  suited  to  general  farming  than 
the  Clarksville  stony  loam,  and  it  is  easier  to  cultivate,  being  com- 
paratively free  from  rocks  and  bowlders.  It  is  more  susceptible  to 
drought  than  the  stony  loam  and  is  also  more  affected  by  periods 
of  wet  weather. 

This  type  is  especially  adapted  to  apples,  plums,  pears,  raspber- 
ries, strawberries,  blackberries,  and  other  small  fruits  and  vegetables. 
It  is  well  suited  both  to  Irish  and  sweet  potatoes,  yielding  from  76  to 
100  bushels  or  more  per  acre.  Oats,  wheat,  rye,  and  barley  also  do 
weU,  but  these  have  not  been  grown  to  any  extent  in  recent  years. 
More  attention  is  given  to  oats,  which  are  usually  sown  in  October, 
than  any  other  small  grain.  After  these  are  harvested  in  the  spring 
they  should  be  followed  by  cowpeas,  grown  either  for  hay  or  to  be 
turned  under  to  supply  the  soil  with  humus.  Rye  with  vetch  or 
crimson  and  burr  clover  would  also  make  excellent  winter  cover 
crops.  Some  diflBculty  might  be  experienced  the  first  year  in  obtain- 
ing a  stand  of  clover  without  inoculating  the  soil,  but  if  repeated  for 
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a  year  or  two  the  clover  itself  would  eventually  inoculate  the  land 
and  produce  large  yields  of  hay  and  also  make  excellent  pasture. 
This  type  is  especially  adapted'  to  sorghum,  from  which  a  very  fine' 
light-colored  and  mild-flavored  sirup  is  obtained.  This  soil  is  prob- 
ably best  suited  to  com.  Yields  of  10  to  25  bushels  per  acre  are 
obtained  by  the  use  of  fertilizers,  which  are  generally  appUed  at 
the  rate  of  200  poimds  to  the  acre.  Cotton  yields  on  an  average 
from  one-fourth  to  one-third  bale  per  acre.  A  few  small  patches 
of  tobacco  were  observed  upon  this  type,  but  it  is  grown  exclusively 
for  home  use.  This  industry  can  be  profitably  extended  if  its  culture 
is  given  sufficient  attention  to  conmiand  a  market.  Where  this 
type  occurs  in  the  vicinity  of  railway  stations,  towns,  or  cities  it 
will  probably  yield  larger  returns  from  dairying,  trucking,  and 
fruit  growing  than  from  general  farming.  It  is  well  suited  to  Ber- 
muda grass,  which  makes  an  excellent  hay  crop  and  pasture.  Run- 
ning water  is  generally  found  in  the  valleys  throughout  the  year, 
making  it  suitable  for  stock  raising. 

The  Clarksville  gravelly  sandy  loam  is  generally  valued  at  $5  to 
$15  an  acre.  It  is  often  held  in  conjxmction  with  other  types  in 
large  tracts  by  the  mineral  land  companies,  who  dispose  of  the 
agricultural  rights  but  retain  the  mineral  rights. 

The  results  of  mechanical  analyses  of  fine-earth  samples  of  the 
soil  and  subsoil  of  this  type  are  shown  in  the  following  table: 

Mechanical  analyses  of  Clarksville  gravelly  sandy  loam. 


DesoilptioiL 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

sut. 

Clay. 

20141 

Soil 

Percent. 
2.7 
2.6 

Percent. 
15.1 
18.4 

Percent. 
12.6 
12.3 

Percent. 
20.6 
2L8 

Percent. 
7.6 
8.3 

Percent. 
29.5 
26.6 

Percent. 
1L5 

2W42 

Snbsofl. 

15.8 

CLARKSYILLB   LOAM. 


The  soil  of  the  Clarksville  loam  from  6  to  10  inches  in  depth,  with 
an  average  depth  of  8  inches,  is  a  dark-gray  to  brown  loam,  resting 
upon  a  grayish  to  light-yellow  clay  loam  18  to  20  inches  deep,  which 
in  turn  is  imderlain  by  a  bright  yellow  or  reddish  clay. 

This  type  is  of  limited  acreage  in  the  county  and  occurs  chiefly 
arotmd  Mink,  and  about  3  miles  north  of  Zula.  Smaller  areas  occur 
in  the  southern  portion  of  the  county,  where  they  join  the  same  type 
of  soil  mapped  in  Talladega  County. 

The  surface  features  are  flat  to  gently  rolling.  The  drainage  is 
usually  adequate  for  most  crops  during  seasons  of  average  rainfall, 
but  in  wet  seasons  crops  are  frequently  damaged  by  rust  and  standing 
water. 
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The  Clarksville  loam  is  derived  from  siliceous  limestone  of  the 
Knox  dolomite  formation.  It  is  comparatively  free  from  chert  frag- 
ments, which  formed  the  basis  of  separation  between  this  type  and 
the  Clarksville  gravelly  sandy  loam.  In  the  lower  lying  areas  the 
soil  has  been  formed  partially  by  wash  from  the  surrounding  hills  of 
the  Clarksville  stony  and  gravelly  sandy  loam,  but  usually  these  areas 
are  of  very  limited  extent  and  are  used  mostly  for  com.  Apples,  plums, 
and  pears  also  do  well  upon  these  low  places.  The  soil  is  probably 
best  suited  to  grasses,  such  as  Bermuda,  orchard,  and  Johnson  grass, 
for  pasture  and  hay.  Clover  does  fairly  well  and  is  grown  to  some 
extent.  Very  little  cotton  is  grown  upon  this  type,  but  a  few  small 
patches  of  tobacco  for  home  use  were  observed. 

This  land  is  valued  at  $5  to  $15  an  acre  according  to  location. 

DEKAXB  LOAM. 

The  surface  soil  of  the  Dekalb  loam  to  a  depth  of  4  to  9  inches,  with 
an  average  depth  of  7  inches,  is  a  light-brown  or  grayish  loam  or 
silty  loam,  containing  sufficient  gravel  and  sand  of  various  grades  to 
make  it  "gritty."  On  the  knolls  the  soil  is  often  not  more  than 
3  or  4  inches  deep  and  frequently  small  patches  of  shale  outcrop 
appear.  The  subsoil  is  a  yellow  or  reddish  clay  loam  12  or  15  inches 
deep,  underlain  by  a  brownish  or  reddish  stiflF  mottled  clay.  The 
subsoil  is  usually  stiffer,  more  plastic,  and  of  a  darker  red  color  upon 
the  knolls,  where  the  soil  is  better  drained,  while  on  the  slopes  and 
in  the  depressions  it  is  more  often  yellowish  and  of  a  lighter  texture 
or  less  plastic. 

The  Dekalb  loam  occurs  chiefly  in  the  northern  and  western  por- 
tions of  the  county  in  irregular  broken  areas.  The  greater  propor- 
tion is  found  in  the  Coosa  Valley  proper,  associated  with  the  Dekalb 
shale  loam  and  other  Dekalb  and  Holston  soils.  It  is  found  in 
the  vicinity  of  Piedmont,  Jacksonville,  Weaver,  Alexandria,  and 
Ohatchee.  The  largest  body  occurs  about  4  miles  northwest  of 
Wellington. 

The  surface  relief  of  this  type  is  gently  undulating  to  rolling.  The 
drainage  is  ample  upon  the  ridges  and  knolls,  but  it  is  lacking  in  the 
narrow  valleys  or  depressions  which  receive  the  drainage  waters  from 
the  more  elevated  areas.  These,  however,  can  easily  be  drained  by 
open  ditches  leading  into  the  deeper  cuts  and  gullies  that  form  the 
stream  beds.  The  level  areas  are  sometimes  damp  and  cold,  except 
in  dry  seasons,  when  the  soil  suffers  from  drought  so  that  crops  are 
often  late  in  starting.  If  the  ridges  and  knolls  have  steep  sides  they 
are  inclined  to  erode,  even  when  terraced,  and  they  should  be  kept 
in  forest  growth  or  sodded  with  Bermuda  or  Johnson  grass.  They 
should  never  be  left  without  some  protecting  crop  in  winter  to  pre- 
vent washing. 
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This  type  is  derived  from  the  weathering  of  yellowish  to  gray  ar- 
gillaceous shales,  sandy  shales,  and  fine-grained  sandstones,  which 
occur  in  alternate  layers  and  outcrop  at  various  angles  to  the  surface. 
When  the  shales  appear  perpendicularly  at  the  surface  they  are  usu- 
ally shattered  off  into  flakes,  forming  the  shale  loam.  On  the  sides 
of  the  slopes  the  soil  is  generally  deeper,  unless  acted  upon  by  erosion. 
In  this  case  the  flat  or  depressed  areas  receive  the  deposits  of  sedi- 
ment washed  from  the  slopes.  Some  of  this  type  may  have  been  de- 
rived from  the  weathering  of  siliceous  limestone  or  dolomite,  since 
fragments  of  chert  are  occasionally  found  upon  the  knolls.  The 
shales  usually  occur  embedded  at  depths  varying  from  3  to  6  or  8  feet, 
as  shown  by  road  and  railroad  cuts. 

In  the  vicinity  of  Wellington  and  occupying  little  more  than  1  square 
mile  the  soil  varies  somewhat  from  the  typical  description.  Here  the 
immediate  surface  soil  is  a  dark-brown  loam,  grading  into  a  light 
shale  loam  at  30  to  36  inches.  The  subsoil  is  generally  mottled  in  the 
lower  depths.  Occasionally  the  partially  weathered  rotten  shales 
are  encountered  at  a  depth  less  than  3  feet,  but  generally  these  occur 
at  from  5  to  6  feet,  or  more,  below  the  surface.  This  phase  of  the  type 
is  derived  from  the  weathering  of  dark-brown  to  black,  thinly  lami- 
nated, fine-textured,  rotten  shales.  The  bedding  plane  of  these  shales 
rarely  occupies  a  horizontal  position,  being  slightly  inclined  to  almost 
perpendicular. 

The  Dekalb  loam  is  generally  called  "post-oak  land,"  from  the 
large  number  of  trees  of  this  species  that  grew  upon  it.  Longleaf  and 
shortleaf  pine,  black-jack,  sweet  gum,  and  other  deciduous  trees  and 
shrubbery  were  also  original  growths.  Broomsedge  produces  a  rank 
growth  in  abandoned  fields. 

This  is  an  easy  soil  to  cultivate  where  the  moisture  conditions  are 
favorable,  but  if  plowed  when  wet  it  clods  and  does  not  scour  easily. 
The  best  returns  are  obtained  by  the  use  of  the  revolving  disk  plow, 
the  soil  being  turned  in  the  fall  or  early  winter.  The  tendency  of  the 
soil  to  run  together  could  be  remedied  largely  by  the  turning  under  of 
legumes  and  winter  cover  crops.  This  would  not  only  increase  the 
supply  of  humus,  in  which  the  soil  is  generally  deficient,  but  would 
also  conserve  the  moisture  and  prevent  washing. 

For  the  first  two  or  three  years  after  the  soil  is  put  under  cultiva- 
tion very  good  yields  of  cotton  and  com  are  obtained,  but  the  yields 
rapidly  diminish  after  the  third  year  unless  the  crops  have  been  grown 
in  rotation  and  conmiercial  fertilizers  have  to  be  applied  to  maintain 
the  productiveness.  Wheat  and  oats  do  well  upon  this  type,  espe- 
cially upon  the  highly  fertilized  areas  which  had  been  previously 
planted  to  cotton  or  com.  The  yields  of  wheat  range  from  20  to  30 
bushels  per  acre  and  of  oats  from  30  to  50  bushels  per  acre.  Very 
little  wheat  is  at  present  grown,  having  been  abandoned  in  recent 
years  on  account  of  mst.     Where  it  is  possible  to  grow4t.  this  crop 
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should  be  included  with  other  crops  in  rotation  with  com  and  cotton. 
Deeper  plowing  is  generally  needed  so  that  the  crops  will  not  be  eo 
susceptible  to  drought,  while  shallow  and  frequent  cultivation  will 
help  to  conserve  the  moisture  already  taken  up  by  the  soil.  Barn- 
yard manure,  usually  in  the  form  of  compost  with  pine  straw  and 
cotton  seed,  is  used  to  some  extent,  but  the  supply  is  never  sufficient 
and  commercial  fertilizers  have  to  be  added.  Cowpeas  make  a  vigor- 
ous growth,  especially  when  fertilized  with  phosphate,  and  yield  from 
1  to  2  or  more  tons  per  acre.  The  value  of  cowpeas  as  a  soil  builder  is 
quite  generally  recognized,  but  on  account  of  the  land  being  rented 
to  tenants  very  little  cowpea  hay  is  made.  Sorghum  does  especially 
well  in  the  lower  lying  areas  having  light-colored  subsoils,  producing 
a  sirup  of  light  color  and  high  quality.  Raspberries,  blackberries, 
strawberries,  apples,  plums,  pears,  and  grapes  do  fairly  well.  The 
pears  blight,  but  this  disease  may  be  kept  in  check  by  proper  spray- 
ing and  vigorous  pruning  of  the  trees.  Large  tracts  of  this  land  have 
been  allowed  to  remain  idle  for  lack  of  labor  to  tend  the  crops.  If 
these  areas  were  sodded  down  in  Bermuda  or  Johnson  grass  and  cut 
for  hay,  using  improved  machinery  to  handle  the  crop,  they  could  be 
made  to  yield  profitable  returns  with  but  little  labor  and  attention 
and  at  the  same  time  they  would  furnish  excellent  pasture.  The  fields 
would  also  be  protected  from  erosion,  which  is  causing  serious  damage. 
Com  and  cotton  are  the  principal  crops  grown.  The  former  yields 
from  10  to  20  bushels  per  acre,  while  cotton  yields  from  one-fourth 
to  one-half  bale  per  acre. 

The  farmhouses  on  this  type  are  frequently  two-roomed  structures 
made  of  logs  or  rough  siding.  The  outbuildings  are  of  the  same 
general  character,  being  made  of  poles  covered  with  clapboards. 
The  farms,  if  fenced,  are  usually  inclosed  with  rail  fences,  although 
wire  fencing  has  come  into  use  in  some  sections  within  the  last  few 
years.  The  scarcity  of  labor  and  the  desire  for  better  school  facilities 
have  caused  some  of  the  farmers  to  desert  their  farms  and  move  to 
town,  where  they  obtain  employment  upon  public  works  or  in  the 
factories. 

This  soil  type  is  valued  at  $5  to  $15  an  acre. 

The  results  of  mechanical  analyses  of  the  soil  and  subsoil  of  this 
ifpe  are  shown  in  the  following  table: 

Mechanical  analyses  ofDekclb  loam. 


NmnlMr. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

Silt. 

Clay. 

aom 

Soil... 

Percent, 

7.1 

Percent. 
12.6 
7.4 

Percent. 
4.9 
3.1 

Percent. 
11.4 
A.  A 

Percent. 
11.2 
7.3 

Percent. 
41.7 
37.6 

Percent. 
10.7 

30172 

SubeolL 

4.6 

33.0 

1 

Digitized  by 


Google 


644  FIELD  OPERATIONS  OF  THE  BUBEAU  OF  SOILS;  1908. 


DEKALB    SHALE   LOAlf. 


The  soil  of  the  Dekalb  shale  loam  is  a  brown  to  yellowish  loam  or 
heavy  silty  loam  6  to  8  inches  deep.  On  the  slopes  where  the  shales 
are  lighter  in  color  and  coarser  in  texture  the  soil  is  more  sandy, 
while  on  the  sheltered  slopes  and  in  depressions  where  the  flaky 
brown  shales  prevail  the  soil  is  deeper  and  more  silty.  The  subsoil 
consists  of  a  heavy  yellow  to  reddish  clay  loam,  the  clay  content 
sometimes  increasing  with  depth  to  18  or  24  inches  where  the  less 
disintegrated  shale  mass  is  encoimtered.  In  the  more  level  areas 
a  stiff  rather  plastic  clay  overlies  the  shales. 

Upon  the  surface  and  scattered  throughout  the  soil  and  subsoil 
are  found  shale  fragments  which  increase  with  depth,  the  subsoil 
always  resting  upon  the  underlying  broken  shale.  Where  the  steeper 
slopes  occur  the  soil  is  removed  nearly  as  rapidly  as  it  is  made,  the 
remaining  formation  being  nothing  more  than  a  mass  of  weathered 
or  broken  shales.  The  texture  of  the  soil  of  the  large,  unbroken  area 
of  this  type  which  occurs  in  the  southwestern  part  of  the  county 
is  considerably  coarser  than  the  interstitial  material  of  other  areas  of 
this  type.  This  is  due  to  the  fact  that  the  shales  from  which  this  area 
is  derived  are  of  the  quartz-veined  phase  of  the  Conasauga  or 
Flatwoods  shales.  The  soil  in  this  section  is  thinner  and  lighter  than 
in  any  other  part  of  the  county. 

In  the  northwestern  part  of  the  area,  parallel  to  the  Green  Mountain 
range,  a  steep  broken  phase  of  the  Dekalb  shale  loam  is  found  having 
a  brown  silt  loam  soil  6  to  8  inches  deep.  The  subsoil  is  a  yellowish- 
brown  fine  sandy  loam  to  24  inches,  where  unbroken  shales  are 
usually  encountered.  The  surface  is  covered  with  flat  brown  flag- 
stone shales  or  shales  of  a  fine  sandy  texture  about  one-half  to  1  inch 
in  thickness. 

The  Dekalb  shale  loam  occurs  in  this  county  usually  in  bodies 
varying  from  small  patches  to  areas  of  1  to  3  square  miles  in  extent. 
The  largest  continuous  body  of  this  type  occurs  in  the  southwestern 
part  of  the  county  along  the  Coosa  River  and  extends  from  Fombys 
ferry  to  the  intersection  of  the  Talladega  Coimty  line.  The  next 
lai^est  area  occurs  around  Sulphur  Springs  Church,  about  IJ  miles 
northeast  of  Alexandria.  Other  areas  are  found  near  Francis  Mill, 
Boiling  Spring  Church,  and  Ohatchee.  Smaller  patches  are  scatter6d 
over  the  western  half  of  the  county. 

The  topographic  features  of  this  type,  like  those  of  similar  shale 
formations,  consist  of  a  series  of  rounded  hills  or  knolls  of  fairly 
imiform  height,  with  sloping  sides  and  smooth  contojir  lines.  Be- 
tween these  hills  or  knobs  are  narrow  winding  valleys,  which  are 
usually  dry  except  in  wet  seasons,  and  very  little  bottom  land  is 
found  along  the  streams.     The  phase  of  this  type  lying  parallel  to 
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Grreen  Mountain  presents  a  much  steeper  and  more  rugged  topography 
than  is  common  to  this  type  in  other  sections  of  the  county.  It 
occurs  in  long,  narrow,  steep  ridges. 

The  hilly  topography  and  the  steepness  of  the  slopes  afford  rapid 
removal  of  the  water  from  the  soil  and  subsoil.  In  most  cases  the 
subdrainage  of  the  Dekalb  shale  loam,  owing  to  the  presence  of  shale 
fragments,  is  excessive,  causing  the  soil  to  be  droughty. 

The  Dekalb  shale  loam  is  a  residual  soil  derived  from  the  imderly- 
ing  shales.  These  shales  vary  from  argillaceous  to  sandy,  are  thin 
to  thick  bedded,  and  more  or  less  calcareous.  During  the  uplifts 
and  subsidences  which  occiured  the  valley  formations  were  turned 
end  upon  end  and  were  greatly  distorted  and  shattered.  The  proc- 
esses of  weathering  have  been  carried  on  both  by  chemical  and 
physical  forces  to  a  considerable  depth.  The  surface  features  pro- 
duced by  the  distortion  of  this  formation  are  such  as  to  cause  the 
removal  of  much  of  the  weathered  material  as  soon  as  formed.  Where 
conditions  are  such  that  there  is  a  chance  for  accumulation,  the  com- 
plete weathering  of  the  shales  results  in  a  heavy  yellow  clay. 

The  native  v^etation  upon  this  type  generally  consists  of  scrub 
pine,  chestnut,  and  scrub  post  oak.  From  the  last-named  timber 
growth  the  type  gets  the  name  "post  oak  slaty  land"  by  which 
it  is  generally  known.  The  principal  crops  are  com  and  cotton. 
Wheat  was  grown  upon  this  type  imtil  four  or  j&ve  years  ago,  when  it 
was  practically  abandoned  on  account  of  rust.  The  average  yield 
of  wheat  was  from  8  to  10  bushels  per  acre.  Cotton  does  fairly  well, 
yielding  from  one-fourth  to  one-third  bale  per  acre  with  the  use  of 
commercial  fertilizers.  For  the  first  few  years  after  this  type  is 
cleared  this  yield  is  obtained  without  the  use  of  fertilizers,  but  the 
humus  is  soon  leached  out  and  the  yields  rapidly  decline.  Com 
yields  from  8  to  10  bushels  per  acre  with  the  use  of  fertilizers.  The 
coarse  textiure  and  droughtiness  of  the  soil  make  it  a  poor  one  for 
com.    Almost  no  attention  is  given  to  crop  rotation  upon  this  type. 

The  steeper  slopes  should  be  reserved  for  forestry  or  planted  to 
grasses  for  grazing  or  hay.  Cowpeas  grow  well,  and  in  addition  to 
producing  fair  yields  of  hay  they  build  up  the  soil  very  materially. 
Lome  would  be  beneficial,  but  none  is  used.  Deep  plowing  is  recom- 
mended, as  it  enables  the  crop  better  to  withstand  drought.  Con- 
ditions would  be  greatly  improved  if  more  live  stock  were  raised  and 
the  maniure  produced  turned  back  into  the  soil.  The  turning  under 
of  green  mantu«  would  also  greatly  improve  the  physical  conditions, 
increasing  the  moisture-holding  capacity. 

The  farmers  living  on  the  * 'slate  lands,"  as  this  type  is  locally 
called,  are  not  as  prosperous  as  those  on  some  of  the  more  productive 
soils.  The  houses  often  consist  of  two-room  log  or  frame  buildings. 
The  bams  and  other  outhouses  are  usually  built  of  pine  poles.     The 

Digitized  by  VjOOQIC 


646 


FIELD  OPEBATIONS  OP  THE  BUBEAXTOF  SOILS,  1908. 


fences  are  frequently  in  poor  condition)  but  this  is  sometimes  due  to 
the  scarcity  of  timber  from  which  to  obtain  posts  and  rails.  Many 
farms  have  been  abandoned  within  the  last  few  yearS;  the  owners 
moving  into  the  lai^er  centers  of  popidation  to  work  in  factories. 
The  fields  are  often  allowed  to  grow  up  in  broomsedge,  field  pines, 
etc.,  and  where  this  protection  is  inadequate  to  hold  the  soil  together 
erosion  often  follows  with  serious  results. 

The  farms  usually  contain  about  40  acres  and  as  a  rule  are  valued 
at  from  $6  to  $15  an  acre. 

The  following  table  gives  the  average  results  of  mechanical  analyses 
of  the  soil  and  subsoil  of  the  Dekalb  shale  loam: 


• 

Mechanical  analyses  o 

/Dekalb  shale  loam. 

Number. 

Descrlptioii. 

Fine 
graveL 

Coane 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  line 
sand. 

sot 

Clay. 

10831,20179 

Soil 

Percent. 
10.1 
6.0 

Percent. 
13.6 
9.0 

Percent. 
6.1 
3.3 

PercenL 

las 

6.7 

PercenL 

ia2 

7.9 

PercenL 
86.6 
3L4 

PercenL 
141 

19832,20180 

Subsoil 

36.7 

DEKALB   STONY  LOAM. 

The  soil  of  the  Dekalb  stony  loam  consists  of  a  grayish  or  brown 
fine  sandy  to  silty  loam,  or  sandy  loam,  varying  in  depth  from  5  to 
12  inches  and  having  an  average  depth  of  about  6  inches.  It  is 
underlain  by  a  yellow  to  reddish  heavy  sandy  loam  or  sandy  clay 
subsoil.  Upon  the  surface  and  scattered  throughout  the  soil  and 
subsoil  are  varying  quantities  of  sandstone  fragments  and  con- 
glomerate. 

The  type  occupies  mainly  the  lower  slopes  and  foothills  of  the 
Coldwater  Mountains  west  of  Oxford  and  the  Choccolocco  Moun- 
tains, extending  from  Anniston  to  Piedmont,  and  irregular  broken 
areas  along  both  slopes  of  this  range.  It  also  occurs  along  a  part  of 
the  northern  boundary  of  the  county,  and  another  area  of  consider- 
able extent  is  found  in  the  northwestern  part  of  the  county,  about  2 
miles  north  of  Ohatchee.  Smaller  areas  occur  in  other  parts  of  the 
coimty. 

The  surface  of  this  type  is  usually  rough  and  broken  and  badly 
dissected  by  erosion,  but  upon  the  talus  slopes  the  surface  is  more 
gently  undulating  and  better  suited  to  agriculture.  The  drainage  is 
usuaUy  excessive,  except  upon  the  lower  slopes,  where  it  is  adequate 
for  all  purposes.  The  streams  are  mostly  intermittent,  but  during 
the  rainy  seasons  they  become  very  rapid  and  gushing,  since  they 
serve  to  give  outlet  to  the  moimtain  torrents. 

The  Dekalb  stony  loam  is  derived  from  the  weathering  of  the 
Weisner  sandstone  and  conglomerate  and  coal  measures,  which  occur 
in  the  northwestern  portion  of  the  county.  ^  , 
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Hiis  type  formerly  supported  a  heavy  growth  of  longleaf  pine, 
but  the  greater  percentage  of  it  has  been  cut  for  lumber  or  burned 
by  forest  fires.  The  more  recent  growth  consists  of  shortleaf  pine, 
black-jack,  hickory,  and  red  and  white  oak. 

The  Dekalb  stony  loam  is  not  generally  suited  to  agriculture, 
though  it  may  be  used  for  grazing,  but  upon  the  lower  slopes  some 
fields  have  been  cleared  which  produce  fairly  good  yields  of  cotton 
and  com,  being  best  suited  to  the  latter.  Hie  largest  area  under 
cultivation  occurs  along  the  border  of  the  mountains,  between 
Oxford  and  White  Plains,  where  the  slopes  are  longer  and  admit  of 
easier  cultivation.  This  soil  is  well  suited  to  peaches,  jdelding  fruit 
of  excellent  color  and  flavor.  Very  little  attention,  however,  is 
given  to  pruning  and  spraying.  The  soil  is  also  well  suited  to  truck- 
ing, especially  watermelons,  cantaloupes,  cucumbers,  peas,  beans, 
and  potatoes. 

This  type  is  naturally  well  supplied  with  humus  from  the  decay  of 
leaves  and  other  forest  vegetation,  but  after  it  is  cleared  and  put 
under  cultivation  the  humus  is  rapidly  consumed  or  leached  out 
and  commercial  fertihzers  have  to  be  used.  The  growing  of  legumes, 
including  cowpeas,  velvet  beans,  clover,  rye,  and  vetch,  would  assist 
in  maintaining  the  supply  of  humus,  and  deeper  plowing  is  also 
needed.  The  rougher  areas  should  be  kept  in  forest  and  used  for 
grazing  purposes.  Land  of  this  type  is  valued  at  from  $5  to  $20  an 
acre,  depending  upon  the  location. 

The  following  table  shows  the  average  results  of  mechanical  analyses 
of  the  soil  and  subsoil  of  the  Dekalb  stony  loam: 


Mechanical  analyses  of  Dekalb  stony  loam. 

Number. 

D«scrtpUon. 

Fine 
graveL 

Coaxae 
sand. 

liedium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

sut 

Claj. 

30173,20177 

Soil 

PereenL 
1.7 
1.6 

PereenL 
7.1 
6.6 

Percent. 
7.8 
8.0 

Percent. 
249 
20.1 

PereenL 
16.8 
17.2 

PereenL 
27.8 
27.6 

PereenL 
16.6 

20174,20178 

SubaoU 

24.8 

DEKALB  SANDY  LOAM. 


The  surface  soil  of  the  Dekalb  sandy  loam  is  a  dark-gray  or  brown 
medium  sandy  loam,  having  an  average  depth  of  about  8  inches. 
The  color  becomes  lighter  or  more  yellowish  below  2  or  3  inches,  as 
the  amount  of  organic  matter  present  in  the  soil  becomes  less.  Small 
patches  of  gravel  and  stones  occur  throughout  the  type,  but  not  in 
sufficient  numbers  to  interfere  with  cultivation  or  to  warrant  estab- 
lishing a  distinct  soil.  The  subsoil  is  a  yellowish  to  yellowish-red 
heavy  sandy  loam  or  sandy  clay.  In  some  instances  it  has  a  dis- 
tinctly red  color  in  the  lower  depths. 
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The  Dekalb  sandy  loam  is  an  easy  soil  to  cultivate.  Having  a 
loose,  open  structure,  it  is  always  well  drained,  but  it  is  not  droughty, 
nor  is  it  seriously  affected  by  wet  weather  if  proper  methods  are 
employed  in  making  the  seed  bed  deep  and  loamy.  By  frequent  and 
shallow  cultivation  the  moisture  is  conserved  for  the  use  of  the 
plants.    This  also  makes  the  soil  desirable  for  trucking  purposes. 

The  type  has  only  a  Umited  acreage  in  the  coimty,  its  occurrence 
being  confined  to  isolated  areas  upon  the  lower  foothills  or  level 
plateaus  bordering  the  Choccolocco  and  Coldwater  moimtains.  Its 
topography  is  gently  rolling  to  hilly. 

The  Dekalb  sandy  loam  is  of  the  same  origin  as  the  Dekalb  stony 
loam,  being  derived  from  the  underlying  Weisner  sandstone  forma- 
tion. Owing  to  its  position  at  the  foot  of  the  mountains  some  addi- 
tional materials  have  been  added  by  wash  from  the  higher  elevations. 

For  the  first  few  years  after  this  soil  is  cleared  and  put  imder  cul- 
tivation the  yields  obtained  are  often  equal  to  those  obtained  from 
the  valley  lands.  The  principal  crops  are  cotton  and  com,  but 
without  the  addition  of  more  humus  to  the  soil  the  yields  are  soon 
reduced.  This  soil  is  not  well  suited  to  clover,  but  cowpeas  make  a 
vigorous  growth,  and  it  is  urged  that  more  attention  be  given  to  the 
growing  of  this  crop.  Its  value  in  supplying  nitrogen  and  humus  to 
the  soil  is  quite  generally  understood,  but  it  is  rarely  practiced  upon 
this  soil.  The  Dekalb  sandy  loam  is  a  warm,  early  soil.  It  is  well 
suited  to  hght  trucking  and  fruit  growing.  It  is  better  suited,  how- 
ever, to  the  growing  of  peaches  than  apples.  Its  use  for  watermelons, 
cantaloupes,  cucumbers,  sweet  potatoes,  etc.,  is  recommended. 

The  value  of  this  type  of  soil  ranges  from  $10  to  $20  or  $30  an 
acre,  according  to  the  location. 

The  following  table  shows  the  results  of  mechanical  analyses  of 
this  type: 

Mechanical  analyses  ofDekalh  sandy  loam. 


Number. 

Description. 

line 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

Silt. 

Clay. 

20183 

Soil 

Percent. 
1.6 
1.0 

Percent. 
13.2 
11.2 

Percent. 
9.7 
8.9 

Percent. 
23.0 
20.0 

Percent. 
16.5 
14.3 

Percent. 
24.5 
21.5 

Percent, 
11.2 

20184 

Subsoil 

22.6 

CONABAUQA  CLAY. 

The  Conasauga  clay,  from  4  to  10  inches  deep,  with  an  average 
depth  of  7  inches,  is  an  ash-gray  to  brown  heavy  silt  loam  or  clay 
loam,  imderlain  by  a  silty  clay  or  clay  loam  to  15  or  20  inches,  below 
which  it  grades  into  a  stiff,  plastic  clay.  The  color  of  the  subsoil 
varies  from  hght  yellow  to  reddish,  being  mottled  in  the  lower  depths. 
The  type  is  generally  known  as  "flat  woods"  and  is  extensively 
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developed  in  both  Etowah  and  Cherokee  counties,  but  is  not  very 
typical  in  Calhoun  County. 

This  type  occurs  chiefly  along  the  northern  border  of  the  county 
in  the  vicinity  of  the  intersection  of  Etowah,  Cherokee,  and  Calhoun 
counties.  The  areas  are  of  Umited  extent  and  are  similar  to  the 
Dekalb  loam  except  for  the  higher  percentage  of  silt  and  clay  in  the 
soil.  A  small  area  occurs  about  one-half  mile  west  of  the  Cochran 
Springs  school,  in  the  northwestern  part  of  the  county. 

The  Conasauga  clay  is  derived  from  the  weathering  of  the  under- 
lying shales  and  siUceous  Umestone,  as  shown  by  the  frequent  occur- 
rence of  chert  fragments  upon  the  surface.  The  shales  were  observed 
in  cuts  at  depths  of  6  to  8  feet  below  the  surface. 

The  topography  is  generally  flat  to  sUghtly  rolling,  but  owing  to 
the  stiff,  impervious  nature  of  the  subsoil  the  drainage  is  usually 
inadequate  and  has  to  be  supplemented  with  open  ditches.  It  is 
subject  to  drought  and  in  wet  seasons  it  is  difficult  to  handle.  The 
best  results  are  obtained  from  the  use  of  the  revolving-disk  plow,  but 
generally  the  one-horse  breaking  plow,  which  turns  up  from  2  to  3 
inches  of  soil,  is  used.  Deeper  plowing  and  shallow  cultivation 
should  be  practiced  and  more  attention  given  to  the  growing  of  cow- 
peas,  clover,  grasses,  oats,  etc.,  to  diversify  the  crops  and  increase 
the  supply  of  humus  in  the  soil. 

The  native  timber  growth  consisted  of  oaks,  hickory,  sweet  gum, 
dogwood,  and  pines.  Most  of  the  merchantable  timber  has  been 
removed,  but  only  a  small  percentage  of  the  type  is  under  cultivation. 
It  produces  from  one-fourth  to  one-half  bale  of  cotton  per  acre  and 
from  10  to  15  bushels  of  com  per  acre.  The  land  is  valued  at  $5  to 
$10  an  acre. 

HOL8TON  PINE   SANDY  LOAM. 

The  soil  of  the  Holston  fine  sandy  loam  to  a  depth  of  8  to  12  inches, 
with  an  average  depth  of  10  inches,  is  a  gray  to  brown  fine  sandy  loam, 
containing  a  high  percentage  of  very  fine  sand  and  silt.  On  the  knolls 
the  soil  is  shallower,  in  some  instances  being  only  4  inches  deep,  and 
some  exposures  of  a  reddish-yellow  fine  sandy  clay  were  observed. 
The  subsoil  is  a  yellow  fine  sandy  clay,  becoming  slightly  mottled  with 
red  at  30  inches  in  depth.  Below  3  feet  it  is  red,  as  shown  by  road 
cuts. 

This  is  an  easy  soil  to  cultivate,  being  loose  and  friable  and  free 
from  rocks  or  gravel.  It  occurs  scattered  over  the  western  half  of 
the  county  in  bodies  varying  in  size  from  small  patches  to  areas  of 
1  to  3  square  miles  in  extent.  The  largest  continuous  area  extends 
from  Cochran  Springs  schoolhouse,  along  Ottery  Creek,  to  the  Coosa 
River.  The  second  largest  body  is  found  1^  miles  west  of  Boiling 
Spring  Church,  extending  north  from  Cane  Creek  along  the  Coosa 
River  to  within  a  mile  of  Ohatchee  Creek.     Smaller  areas  occur  near 
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Francis  Mill  and  about  1  mile  west  of  Sulphur  Springs  Church  and  1 
mile  east  of  Fombys  Ferry.  Other  small  patches  are  scattered  over 
the  western  half  of  the  county. 

The  topographic  features  of  the  Holston  fine  sandy  loam  are  level 
to  gently  rolling.  The  area  occurring  in  the  vicinity  of  Cochran 
Springs  schoolhouse  is  more  rolling  than  that  occurring  north  of  Cane 
Creek.  The  gently  rolling  surface  of  the  Holston  fine  sandy  loam 
affords  ample  drainage,  and  in  some  cases  it  is  excessive,  causing 
the  soil  to  become  droughty. 

The  Holston  fine  sandy  loam  seems  to  be  of  both  alluvial  and  resid- 
ual origin,  the  soil  being  more  or  less  alluvial  and  the  subsoil  appar- 
ently residual,  being  derived  in  part  from  the  underlying  shales  and 
sandstones. 

The  native  timber  growth  upon  this  type  is  oak,  persimmon,  hidc- 
ory,  and  longleaf  pine.  From  the  latter  growth  it  derived  the  name 
''sandy  piny-woods  land." 

The  principal  crops  at  present  grown  upon  the  Holston  fine  sandy 
loam  are  cotton  and  com.  With  favorable  seasons  cotton  yields  from 
one-fourth  to  one-third  bale  per  acre  and  com  from  10  to  12  bushels 
per  acre.  Wheat  and  oats  are  grown  in  small  patches,  yielding  from 
10  to  12  bushels  per  acre.  Sorghum  does  not  yield  as  many  gallons 
as  on  some  of  the  other  types,  but  the  color  of  the  sirup  is  much 
lighter  and  it  sells  for  a  higher  price. 

This  type  is  well  adapted  to  trucking.  Besides  being  loose, 
loamy,  and  well  drained,  it  is  a  warm  soil,  which  permits  the  crops 
to  make  an  early  start  and  quick  growth  when  properly  fertilized 
and  cultivated.  Watermelons,  cantaloupes,  tomatoes,  sweet  and 
Irish  potatoes,  turnips,  and  nearly  all  vegetables  produce  good  yields. 
Fruits  on  the  Holston  fine  sandy  loam  give  good  results  when  prop- 
erly sprayed  and  pruned,  apples,  plums,  apricots,  Scuppemong 
grapes,  blackberries,  raspberries,  and  strawberries  all  doing  well. 
Peaches  are  often  damaged  by  late  frosts.  The  lack  of  transporta- 
tion facihties  to  markets  hinders,  at  present,  the  full  development  of 
the  tmcking  industry  and  the  possibiUties  of  the  soil.  Cowpeas 
make  good  returns  of  hay  and  are  a  valuable  source  of  adding  humus 
to  the  soil,  in  which  it  is  lacking.  Red  clover  produces  fairly  good 
yields.  Besides  furnishing  excellent  pasture,  it  is  also  valuable  as  a 
green  manure  to  be  turned  back  into  the  soil.  Crab,  orchard,  and 
Bermuda  grasses  grow  well,  and  when  cut  for  hay  produce  from  IJ 
to  2  tons  per  acre,  and,  in  addition,  furnish  excellent  pasture. 

Deep  plowing  is  very  beneficial  to  this  type  and  should  be  more 
generally  practiced,  as  it  enables  the  soil  to  withstand  drought  much 
better.  The  turning  under  of  green  manures  by  adding  humus  to 
the  soil  is  very  helpful.  The  raising  of  more  live  stock  and  in  turn 
putting  the  manure  on  the  fields  would  be  profitable. 
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The  houses  are  usually  two  or  three  room  frame  buildings.  The 
outhouses,  bams,  etc.,  are  usually  built  of  logs.  The  fences  are  only 
in  fair  condition,  owing  to  the  fact  that  material  for  their  construc- 
tion is  scarce.     The  soil  type  is  valued  at  from  $8  to  $15  an  acre. 

The  following  table  gives  the  results  of  mechanical  analyses  of 
samples  of  soil  and  subsoil  of  this  type: 

Mechanical  analyses  of  HoUton  fine  sandy  loam. 


NmntMr. 

DenKiption. 

Fine 
gravel. 

Coanie 
mnd. 

liedlum 
sand. 

Fine 
sand. 

Very  fine 
sand. 

sut. 

Clay. 

20147 

Soil 

PercenL 

0.5 

.2 

Percent. 
6.4 
4.0 

Percent. 
8.3 
6.9 

Percent. 
23.4 
18.6 

Percent. 
18.1 
17.8 

Percent. 
342 
81.2 

Percent. 
8.4 

20148 

Sabsoil 

21.8 

HOLSTON  ORAYBLLT  SANDY  LOAM. 


The  finer  soil  of  the  Holston  gravelly  sandy  loam  to  8  inches 
in  depth  is  a  brown  medium  to  fine  sandy  loam,  and  from  8  to  12 
inches  a  gray  fine  sandy  loam.  The  surface  is  strewn  with  fine  and 
coarse  rounded  quarts,  sandstone,  and  chert  gravel,  including  some 
angular  fragments.  A  few  small  patches  were  foimd  where  the  finer 
material  had  an  ashy  feel,  this  property  being  imparted  to  the  soil 
by  the  relatively  large  amount  of  silt  which  it  contains.  The  subsoil 
is  a  yellow  fine  sandy  clay  or  yellow  clay  loam  containing  much  coarse 
material  and  small,  sharp  fragments  which  impart  a  gritty  feel.  In 
the  lower  depths  the  subsoil  becomes  mottled  red  and  yellow,  and 
sometimes  it  is  yellowish  red. 

The  Holston  gravelly  sandy  loam  is  usually  easy  to  cultivate. 
Although  the  rounded  gravel  may  entirely  cover  the  surface,  it  does 
not  interfere  vrith  cultivation. 

The  largest  continuous  body  of  this  type  extends  from  Ohatchee, 
bordering  on  Ohatchee  Creek,  to  the  Coosa  River.  The  second 
lai^est  area  extends  from  Fombys  Ferry  along  Acker  Creek  and  the 
Coosa  River  to  within  a  short  distance  of  Cane  Creek.  The  third 
largest  body  occurs  about  1  mile  west  of  Anniston.  Smaller  areas 
occur  in  other  parts  of  the  western  half  of  the  county. 

The  topographic  features  of  the  Holston  gravelly  sandy  loam  are 
similar  to  those  of  the  Dekalb  shale  loam,  in  that  the  hiUs  or  knobs 
are  rounded,  which  causes  the  water  to  run  oflf  very  rapidly.  The 
knolls  of  the  Holston  gravelly  sandy  loam  are,  however,  more  flat- 
tened on  top  and  the  slopes  steeper.  In  most  cases  the  drainage 
is  excessive,  so  that  in  general  the  soil  is  inclined  to  be  droughty,  but 
it  is  not  as  subject  to  drought  as  the  Holston  fine  sandy  loam  or 
Dekalb  shale  loam. 

The  Holston  gravelly  sandy  loam  is  not  wholly  of  residual  origin, 
as  it  seems  from  the  rounded  quartz  gravel  that  it  was  transported  by 
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water.  The  subsoil  may  be  residual,  being  derived  from  a  siliceous 
member  of  the  limestone  or  dolomite  formation,  or  partially  from 
shales,  and  reworked  to  some  extent,  as  the  gritty  material  found  in 
it  is  often  rounded  and  appears  to  be  riverwash. 

The  native  vegetation  was  longleaf  pine,  and  in  the  more  gravelly 
spots  black-jack  oak  grows  in  abundance.  Farming  is  not  pursued 
to  a  very  large  extent  on  this  type,  as  only  about  one-third  of  it  is 
under  cultivation.  Cotton  and  com  are  the  principal  crops,  and 
in  favorable  seasons  cotton  produces  from  one-foxul^h  to  one-third 
bale  per  acre  and  com  from  10  to  15  bushels  per  acre.  Small  fruits 
do  weU  on  this  soil.  Apples  give  good  yields,  as  do  plimis  and 
grapes,  but  peaches  do  not  yield  as  well. 

The  planting  of  cowpeas  is  very  beneficial.  They  not  only  yield 
very  good  crops  of  hay,  but  add  humus  to  the  soil,  in  which  this  type 
is  deficient.  Deep  plowing  is  also  advisable,  as  it  enables  the  soil 
to  withstand  drought  better. 

The  farmhouses  and  outbuildings  on  this  soil  type  are  usually  built 
of  logs,  the  houses  generally  containing  from  two  to  three  rooms. 
There  are  a  few  frame  houses,  however,  which  are  built  of  undressed 
lumber.    Land  of  this  type  sells  for  $10  to  $15  an  acre. 

The  following  table  gives  the  results  of  mechanical  analyses  of  soil 
and  subsoil  of  the  Holston  gravelly  sandy  loam: 

Mechanical  analyges  of  HoUton  gravelly  $andy  loam. 


Number. 

Description. 

Fine 
grayel. 

Coane 
sand. 

liedinm 
sand. 

Fine 
sand. 

Very  fine 
sand. 

sat.          Clay. 

30140 

Soil 

PereeiU. 
2.1 
2.9 

Percent. 
11.1 

8.7 

Percent 
8.1 
&2 

Percent. 
15.2 
9.1 

Percent. 
ia9 
4.7 

Percent. 

a&.6 

36.9 

Percent 
14.7 

30150 

Subsoil 

S2.4 

HUNTINGTON  SILT  LOAM. 


The  Huntington  silt  loam  is  the  most  extensive  bottom-land  type 
in  the  area.  Its  surface  soil  from  6  to  10  or  12  inches  in  depth, 
averaging  about  8  inches,  is  a  gray  to  brown  silt  loam.  The  texture 
is  fairly  uniform  over  large  areas,  but  where  it  occurs  in  narrow 
bottoms  along  the  smaller  streams  the  soil  is  largely  made  up  of 
materials  which  have  been  washed  ia  from  the  adjacent  uplands 
and  is  always  more  variable  in  color  and  texture.  The  slightly 
depressed  or  poorer  drained  areas  which  occur  throughout  the  type 
have  a  darker  colored  soil,  because  of  the  accumulation  of  more 
organic  matter.  In  the  eastern  portion  of  the  county,  where  the 
soil  occurs  along  with  the  Talladega  slate  loam  and  receives  the 
washings  from  the  hills  of  the  latter,  it  is  of  a  uniformly  fine  silty 
texture,  containing  but  a  very  small  percentage  of  coarse  material. 
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Where  it  occurs  along  with  the  Clarksville  stony  and  graveDy  sandy 
loam,  in  the  central  and  western  parts  of  the  county,  chert  fragments 
are  frequently  encountered  in  the  soil  profile. 

The  subsoU  of  the  Huntington  silt  loam  is  a  yellow  to  yellowish- 
brown  heavy  loam  or  compact  silt  loam  about  15  or  18  inches  deep, 
which  grades  into  a  silty  to  fine  sandy  friable  clay  or  clay  loam. 
In  the  depressed,  poorly  drained  areas  it  is  more  often  of  a  dark- 
gray  color  and  more  plastic.  In  a  few  locaUties  the  subsoil  ia  a 
stiff,  tenacious,  bluish-gray  clay,  and  the  presence  of  iron  stains  in 
the  lower  depths  gives  it  a  mottled  appearance. 

When  this  type  is  adequately  drained  it  is  generally  considered 
an  easy  soil  to  cultivate,  but  if  plowed  when  wet  it  clods  and  bakes. 
Better  results  are  obtained  when  the  soil  is  plowed  in  the  fall,  but 
if  it  is  covered  with  water  for  any  considerable  period  during  pro- 
longed wet  seasons  it  runs  together  and  must  be  replowed  in  the 
spring. 

The  Huntington  silt  loam  ia  most  extensively  and  typically  devel- 
oped in  the  present  floSd  plains  of  Choccolocco  Creek,  in  the  south- 
eastern portion  of  the  county.  It  occurs,  however,  as  the  main  type 
of  first  bottom  lands  along  the  creeks  and  branches  in  almost  every 
section  of  the  county,  varying  from  a  few  rods  to  1  mile  or  more  in 
width. 

The  topography  is  comparatively  level,  so  that  frequently  the 
drainage  is  inadequate.  In  some  instances  open  ditches  have  been 
constructed  to  drain  depressions  and  semiswampy  areas,  but  almost 
no  attention  has  been  given  to  a  systematic  drainage  of  this  soil. 
The  yields  on  this  type  could  be  greatly  increased  if  more  attention 
were  given  to  thorough  drainage. 

The  Huntington  silt  loam  is  composed  of  an  intermixture  of  sand, 
silt,  and  clay,  representing  colluvial  materials  which  have  been  washed 
in  from  adjacent  uplands  or  depositions  of  finer  alluvial  materials 
which  have  been  carried  long  distances  during  floods.  The  coarser 
materials  usually  occur  deposited  in  the  sharper  bends  adjacent  to 
streams  where  the  current  is  swift.  These  areas  were  mapped 
separately  and  correlated  with  the  Huntington  fine  sandy  loam 
when  they  occurred  in  sufficiently  large  bodies. 

This  type  is  used  mostly  for  the  production  of  com,  to  which  it  is 
probably  best  adapted,  and  yields  of  30  to  50  or  60  bushels  per  acre 
are  obtained.  When  properly  drained  this  soil  produces  large  yields 
of  wheat  and  oats.  As  high  as  100  bushels  of  oats  per  acre  have 
been  obtained,  and  40  to  60  bushels  can  be  made  without  the  use  of 
fertilizers.  Wheat  is  not  grown  to  any  extent  at  the  present  time, 
but  where  the  fields  are  not  subject  to  overflow  it  should  be  included 
in  a  definite  crop  rotation,  to  which  not  enough  attention  is  given. 
In  many  instances  it  is  cropped  exclusively  to  com.  Cowpeas 
should  always  be  sown  in  the  com  when  this  system  is  followed. 
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The  better-drained  areas  of  Huntington  silt  loam  have  been  used 
to  some  extent  for  growing  ^)ple8,  one  laige  orchard  in  the  south- 
eastern portion  of  the  coimty  upon  this  type  yielding  profitable 
results.    The  apples  were  mostly  made  into  cider  and  vinegar. 

This  type  is  also  well  suited  to  grasses  and  makes  good  pasture 
land.  Yields  of  from  1  to  2^  tons  per  acre  of  Johnson  grass  are 
obtained.  Cotton  is  frequently  damaged  by  overflow  and  is  not 
well  suited  to  this  soil.  Deep  tillage,  better  drainage,  and  a  more 
systematic  crop  rotation  are  essential  to  obtain  the  largest  yields 
from  this  type. 

Very  little  of  the  Huntington  silt  loam  is  listed  for  sale.  It  is  held 
at  $20  to  $100  an  acre,  depending  on  location  and  improvements. 

The  following  table  gives  the  results  of  mechanical  analyses  of 
samples  of  the  Huntington  silt  loam: 

Mechanical  analyses  of  Huntington  sUt  loam. 


Number. 

Description. 

Fine 
gnveL 

Coarse 
nnd. 

Medium 
sand. 

S!S. 

Very  line 
sand. 

SUt. 

Clay. 

20186 

Soil 

PercenL 

0.0 

.0 

Percent. 
1.0 
.7 

Percent. 
1.6 
3.4 

Percent. 
6.3 
ia4 

Percent. 
7.9 
6.5 

Percent. 
62.0 
4&0 

Percent. 
2L2 

20186 

SabsoU 

34.0 

HUNTINGTON  PINE   8ANDT  LOAM. 


The  surface  soil  of  the  Himtington  fine  sandy  loam,  from  5  to  8  or 
10  inches  deep,  with  an  average  depth  of  7  inches,  is  a  brovm  to  light- 
brown  or  yellowish  fine  sandy  loam.  The  subsoil  is  a  yellow  to  yel- 
lowish-gray heavy  loam,  grading  into  a  light-yellow  to  reddish-yellow 
silty  to  fine  sandy  clay.  This  is  also  a  bottom-land  type,  but  it  is 
not  so  extensively  developed  in  the  coimty  as  the  Himtington  silt 
loam.  Where  it  occurs  along  the  Coosa  River  the  subsoil  is  lighter 
or  more  sandy  in  texture  and  of  a  yellowish-red  to  brown  color. 
Approaching  the  river  banks  the  soil  to  a  depth  of  3  or  more  feet 
frequently  has  a  fine  sandy  loam  texture.  Noticeable  qiiantities 
of  mica  were  also  observed  in  both  the  soil  and  subsoil. 

The  surface  of  the  Huntington  fine  sandy  loam  is  practically  level, 
with  sufficient  slope  to  give  adequate  drainage,  and  the  looser  struc- 
ture of  both  soil  and  subsoil  also  contributes  to  its  better  drainage 
conditions.  It  is  subject  to  overflow,  but  it  is  only  at  times  of  very 
high  water  that  crops  are  damaged.  It  is  a  better  drained  soil  than 
the  Himtington  silt  loam  and  is  easy  to  cultivate.  This  type  is 
widely  distributed  over  the  coimty,  being  found  chiefly  along  Ohat- 
chee,  Tallahatchee,  Cane,  and  Choccolocco  creeks  and  their  tributaries 
and  along  the  Coosa  River.     It  is  formed  principally  by  the  deposi- 
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tion  at  times  of  overflow  of  the  finer  grades  of  sand  by  the  swift  flood 
waters  of  the  streams  along  which  it  occurs.  Some  materials  have 
also  been  added  as  wash  from  the  adjacent  uplands. 

The  native  v^etation  consisted  of  post-oak,  shortleaf  and  longleaf 
pine,  persimmon,  water  oak,  and  occasionally  gum.  Most  of  the 
type  has  been  cleared  and  is  under  cultivation.  It  is  well  adapted  to 
trucking,  especially  cabbage,  beets,  radishes,  onions,  and  Irish  pota- 
toes. It  is  also  well  suited  to  small  fruits,  apples,  plums,  pears,  etc. 
Peaches,  however,  do  not  do  so  well  as  the  other  fruits.  While  the 
yields  are  sometimes  satisfactory,  the  quality  is  never  equal  to  those 
grown  upon  the  hills  and  mountains.  Cotton  yields  somewhat  better 
than  on  the  silt  loam,  but  it  is  frequently  subject  to  rust.  Com  is  the 
main  crop  grown,  with  yields  varying  from  35  to  50  bushels  per  acre. 
Oats  are  particularly  well  suited  to  this  soil,  yielding  50  to  75  bushels 
per  acre.  Grasses  also  do  well  and  yields  of  1  to  2  or  3  tons  per 
acre  of  crab  grass  and  Johnson  grass  are  obtained.  Millet  also  pro- 
duces well. 

To  obtain  large  yields  of  hay  from  highly  fertilized  flats  of  this 
type  the  following  is  suggested:  Sow  the  soil  to  wheat  in  the  fall  and 
cut  for  hay  in  the  spring.  Turn  the  stubble  imder  with  a  two-horse 
breaking  plow,  8  inches  deep,  and  sow  millet,  cut  and  again  reseed 
to  millet.  By  this  method  about  7  tons  per  acre  have  been  obtained. 
It  affords  the  best  pasture  land  of  any  soil  in  the  area  and  is  used 
quite  extensively  for  this  purpose. 

The  Huntington  fine  sandy  loam,  like  the  silt  loam,  is  a  very  highly 
prized  soil  and  is  not  generally  listed  for  sale,  but  when  sold  the  prices 
range  from  $20  to  $50  or  $100  an  acre.  When  it  occurs  in  the  vicinity 
of  larger  towns  it  is  valued  quite  highly,  but  its  use  for  trucking  pur- 
poses has  not  been  generally  recognized. 

The  following  table  gives  the  results  of  mechanical  analyses  of  sam- 
ples of  the  soil  and  subsoil  of  the  Huntington  fine  sandy  loam: 


Mechanical  analyses  of  Huntington  fine  sandy  loam. 

Number. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

sut. 

aay. 

aoi» 

Soil 

Percent 
0.0 
6.1 

Percent, 
1.7 
8.3 

Percent. 
9.1 
2.5 

Percent. 

32.7 

7.8 

Percent. 
14.7 
8.1 

Percent. 
33.2 
46.8 

Percent. 
&7 

2mo 

SobsoU 

2a3 

TALLADEGA  SLATE   LOAM. 


The  soil  of  the  Talladega  slate  loam,  from  4  to  10  inches  deep,  with 
an  average  depth  of  5  or  6  inches,  is  a  grayish  to  brownish  silty 
loam,  or  loam  containing  a  rather  high  content  of  lustrous  shale  frag* 
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ments.  The  subsoil  is  a  yellowish  to  reddish  silty  clay  or  clay  loam, 
having  a  greasy  feel.  The  underlying  shales  are  frequently  encoun- 
tered at  depths  ranging  from  1 2  to  20  inches.  These  consist  of  greenish, 
bluish,  purplish,  pearly,  or  lustrous  shales,  with  interstratified  layers 
or  lenses  of  quartz,  and  quartzite  conglomerate,  fragments  of  which 
frequently  occur  upon  the  surface  and  throughout  the  soil  profile. 
Fragments  of  shale  and  slaty  material  are  also  found  similarly  dis- 
tributed over  the  surface  and  throughout  the  soil  and  subsoil.  These 
have  a  greasy  feel,  which  is  ako  noticeable  in  the  finer  materials  of 
the  surface  soil.  On  the  lower  slopes,  where  erosion  has  been  espe- 
cially active,  the  shale  fragments  constitute  most  of  the  soil  mass. 
Ill  some  instances  the  soil  covering  is  shallow  and  quite  variable  in 
texture. 

This  type  occurs  as  an  imbroken  irregular  strip  from  1  to  3  or 
more  miles  wide  along  the  eastern  and  southern  boimdaries  of  the 
county.  A  few  small  isolated  areas  were  also  mapped  in  the  vicinity 
of  Choccolocco.  The  drainage  is  usually  rapid  or  excessive,  and 
owing  to  the  loose,  incoherent  character  of  the  materials  composing 
the  soil  it  is  easily  eroded,  so  that  terracing  is  necessary  to  prevent 
washing  before  the  land  can  be  safely  cultivated.  Even  these  do 
not  prevent  the  washing  away  of  the  soil,  and  frequently  the  fields 
become  so  badly  eroded  and  leached  as  to  cause  them  to  be  aban- 
doned after  a  few  years. 

The  topography  is  very  broken,  consisting  of  sharp  and  toothed 
ridges  or  knobs  and  narrow  precipitous  valleys,  with  elevations 
ranging  from  1,000  to  1,200  or  more  feet  above  sea  level,  or  500  to 
700  feet  above  the  general  level  of  Choccolocco  Valley.  It  includes 
portions  of  Horseblock,  Bynum,  and  Rattlesnake  Moimtain  ranges, 
belonging  to  the  metamorphic  belt.  The  valleys  are  narrow  and 
crooked,  varying  from  300  to  400  feet  in  depth,  and  are  used  mostly 
for  com  and  sorghum.  Some  of  the  wider  valleys  are  used  for  hay 
and  pasture,  but  as  a  rule  little  forage  is  grown. 

The  Talladega  slate  loam  is  formed  by  the  disintegration  or  weath- 
ering of  the  underlying  hydromica  or  imperfectly  crystalline  slates, 
which  have  a  variable  composition.  Some  materials  being  more 
easily  weathered  than  others  go  to  form  the  finer  earth  material, 
while  the  more  resistant  parts  are  left  as  fragments  upon  the  surface 
and  throughout  the  soil  profile.  The  latter  more  often  represents 
the  quartz  and  quartzite  occurring  as  veins  or  lenses  throughout  the 
slaty  formation. 

Owing  to  the  rough,  broken  character  of  the  country  and  the  tend- 
ency to  erode  when  cleared,  very  little  of  this  type  is  imder  culti- 
vation. Most  of  it  is  in  native  timber  growth,  consisting  of  oak, 
hickory,  longleaf  and  shortleaf  pine,  bay,  ash,  and  moimtain  laurel. 
The  moimtains  are,  however,  rapidly  being  depleted  of  their  mar- 
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ketable  timber,  and  a  large  percentage  of  the  timber  now  standing  is 
second  growth.  This  forest  covering  should  be  allowed  to  stand, 
especially  where  the  land  is  held  in  large  tracts,  as  is  frequently  the 
case.  It  affords  fairly  good  range  for  cattle,  sheep,  goats,  and  hogs, 
for  which  it  is  generally  used.  Sheep  raising  is  frequently  rendered 
improfitable  by  the  ravages  of  dogs  and  wild  animals.  If  steps  were 
taken  to  protect  the  sheep  a  profitable  industry  could  be  built  up, 
and  land  which  is  of  little  value  for  general  agriculture  could  be  made 
to  yield  good  returns.  When  the  soil  is  cleared  and  cultivated  on 
the  uplands  it  should  never  be  left  without  a  cover  crop  of  some  kind 
in  winter  to  prevent  washing.  Oats,  rye  with  vetch,  and  grasses 
would  serve  this  purpose  and  at  the  same  time  make  excellent  for- 
age. It  is  fairly  well  adapted  to  wheat  and  com,  but  these  are 
grown  mostly  in  the  valleys.  Stock  raising  would  probably  yield 
the  best  returns,  aside  from  the  timber  and  mineral  resources. 

The  Talladega  slate  loam  is  usuaUy  held  in  laige  tracts  by  mineral 
companies  and  at  prices  ranging  from  $2  to  $5  or  more  an  acre. 

The  results  of  mechanical  analyses  of  samples  of  the  soil  and  sub- 
soil are  shown  by  the  following  table : 


Mechanical  analyses  of  Talladeg 

a  slate  loam. 

Number. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 

Silt. 

Clay. 

20197 

Sou 

Percent, 

ao 

4.8 

Percent. 
2.0 
&4 

Percent. 

lao 

8.0 

PereenL 
28.7 
9.8 

Percent. 
18.0 
9.5 

PereenL 
81.7 
41.1 

PereenL 
14.6 

20198 

SabeoU 

24.0 

SUBfMABT. 

Calhoim  Coimty  is  located  in  the  northeastern  part  of  Alabama. 
It  lies  almost  entirely  within  the  Coosa  Valley  and  contains  a  total 
area  of  397,440  acres,  or  621  square  miles.  The  topography  is  gen- 
erally rolling  to  hilly  or  moimtainous,  with  elevations  ranging  from 
about  600  feet  in  the  valleys  to  more  than  2,000  feet  above  sea  level 
upon  the  moimtains.  All  the  drainage  waters  of  the  county  find  an 
outlet  through  the  Coosa  and  Alabama  rivers  to  the  Gulf  of  Mexico. 

The  transportation  facilities  include  four  railroads -and  the  Coosa 
River,  which  is  navigable  from  Lock  No.  4,  in  Talladega  Coimty,  to 
Home,  Ga. 

The  climate  is  mild  and  equable.  The  mean  annual  temperature 
ranges  from  44®  F.  in  winter  to  77°  F.  in  summer.  The  average  dates 
of  the  first  and  last  killing  frosts  are  October  20  and  April  2.  The 
mean  annual  precipitation  is  slightly  less  than  50  inches  and  is  evenly 
distributed  throughout  the  growing  season. 

72852*»— 10 42 
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The  climate  is  adapted  to  a  wide  range  of  diversified  agric^tnre 
and  is  especially  wdl  stated  to  stock  raising  on  account  of  the  mild 
winters,  which  makes  it  possible  to  pasture  stock  practically  the  year 
roimd.     The  water  supply  is  obtained  from  springs  and  wells. 

Cotton  and  com  are  the  staple  crops.  The  growing  of  cowpeas, 
peanutS;  clover,  and  other  l^umes  has  done  much  to  build  up  the 
lands,  but  this  practice  is  limited  to  a  few  of  the  more  progressive 
farmers,  who  operate  their  own  farms.  Their  use  should  be  extended. 
Forestry,  together  with  stock  grazing,  including  cattle,  sheep,  and 
goats,  should  be  more  generally  practiced  on  the  router  mountainous 
lands;  also  more  fruit  and  truck  should  be  grown. 

The  land  values  in  the  county  have  slightly  advanced  in  the  last 
few  years  and  range  from  $2.50  an  acre  on  the  hill  lands  to  from  $10 
to  $40  an  acre  in  the  valleys,  while  some  of  the  improved  bottom 
lands  bring  as  high  as  $60  to  $100  an  acre. 

The  soils  of  the  coimty  are  derived  directly  or  indirectly  from  lime- 
stone, sandstone,  and  diale.  Eighteen  distinct  types  are  shown  in 
the  accompanying  soil  map. 

The  Dekalb  stony  loam  occupies  the  foothills  of  the  mountains,  and 
is  derived  largely  from  the  weathering  of  the  underlying  sandstones. 
It  is  mostly  in  forest  growth,  but  when  put  under  cultivation  fair 
yields  of  com  and  cotton  have  been  obtained.  It  is  well  suited  to 
peaches  and  light  tmcking  and  is  valued  at  $5  to  $20  an  acre. 

The  Montevallo  shale  loam  is  derived  from  the  weathering  of  sand- 
stones and  variegated  shales  of  the  Montevallo  geological  formation. 
Its  topography  is  hilly  to  mountainous.  The  type  is  largely  in  native 
timber,  but  these  areas  under  cultivation  yield  from  10  to  25  bushels 
of  com  and  from  one-fourth  to  one-half  bale  of  cotton  per  acre.  It  is 
held  at  $10  to  $20  an  acre  and  is  valued  chiefly  for  its  timber,  mineral 
resources,  and  its  use  for  pasture. 

The  Decatur  stony  loam  is  a  rolling  to  hilly  soil,  with  good  drain- 
age. It  yields  one-half  to  three-fourths  bale  of  cotton,  10  to  20  bush- 
els of  com,  and  20  to  40  bushels  of  oats  per  acre,  and  is  well  adapted 
to  fruit.     Its  valuation  is  from  $8  to  $20  an  acre. 

The  Decatur  loam  is  of  limestone  origin  and  occupies  moderately 
rolling  valley  lands  with  excellent  drainage.  It  is  well  suited  to  com, 
cotton,  oats,  clover,  cowpeas,  fruits,  and  vegetables,  and  is  valued  at 
$12  to  $20  an  acre. 

The  Decatur  clay  loam  is  one  of  the  strongest  soils  in  the  area  and  is 
derived  from  the  underlying  limestones.  The  topography  is  usually 
flat  to  gently  undulating  and  the  soil  is  well  suited  to  the  use  of  labor- 
saving  machinery.  Being  one  of  the  heavier  types,  it  is  difficult  to 
handle,  but  when  properly  managed  it  yields  one-half  to  1  bide  of 
cotton  per  acre  and  30  to  50  bushels  of  com  per  acre.  It  is  practi- 
cally all  imder  cultivation,  and  is  valued  at  $15  to  $50  an  acre. 
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The  Hokton  gravelly  sandy  loam  is  partly  of  aUuvial  and  partly  of 
residual  origin.  Cotton  and  com  are  the  principal  crops,  the  former 
yielding  from  one-fourth  to  one-third  bale  per  acre  and  the  latter  10  to 
15  bushels  per  acre. 

The  Holston  fine  sandy  loam  has  a  gently  rolling  surface  and  is 
well  drained.  Cotton  and  com  are  the  chief  crops.  It  is  also  adapted 
to  hay  and  early  truck.  This  type  is  valued  at  $5  to  $50  an  acre,  de- 
pendhig  on  location. 

The  Dekalb  lOam,  Dekalb  shale  loam,  and  Conasauga  clay  are  de- 
rived from  shale.  They  are  easily  eroded  and  are  difficult  to  handle, 
but  when  first  cleared  and  put  under  cultivation  fair  yields  of  cotton 
and  com  are  produced.  They  are  well  suited  to  cowpeas,  Johnson, 
orchard,  and  Bermuda  grass  and  should  be  used  more  for  these  crops. 
It  is  usually  necessary  to  construct  terraces  to  prevent  washing. 
This  could  be  prevented  largely  by  the  growing  of  winter  cover  crops. 
They  are  valued  at  $5  to  $10  an  acre. 

Tlie  darksviUe  stony  loam,  gravelly  sandy  loam,  and  loam  are  all 
derived  from  the  weathering  of  the  more  siUceous  or  cherty  lime- 
stones. The  stony  loam  type  is  usually  more  rugged  and  less  suited 
to  general  farming  purposes  than  the  other  members  of  the  series. 
It  is  well  adapted  to  peaches.  The  gravelly  sandy  loam  and  loam  are 
adapted  to  apples,  plums,  pears,  and  small  fruits.  They  are  also 
well  suited  to  hay  and  pasture  and  are  valued  at  $2.50  to  $10  an  acre. 

The  Himtington  fine  sandy  loam  and  the  Huntington  silt  loam  are 
of  alluvial  origin  and  are  formed  from  materials  transported  long  dis- 
tances or  washed  in  from  the  surrounding  upland.  They  are  well 
adapted  to  com,  hay,  wheat,  oats,  and  pasture,  but  are  rarely  used 
for  cotton,  except  the  better  drained  areas  of  the  Himtington  fine 
sandy  loam,  which  is  also  well  suited  to  tmck.  These  soils  comprise 
some  of  the  most  highly  prized  soils  in  the  coimty  and  are  valued  at 
$20  to  $100  an  acre. 
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By  W.  E.  THARP,  of  the  U.  S.  Department  of  Agriculture,  and  W.  L.  LETT,  of 
the  Alabama  Department  of  Agricul:ure  and  Industries. 

DESCRIPTION  OF  THE   ABEA. 

Bibb  County  is  situated  slightly  west  of  the  geographical  center 
of  the  State  of  Alabama.  It  is  roughly  triangular  in  shape,  the 
southern  boundary,  which  is  about  25  miles  in  length,  forming  the 
base.    From  this  line  to  the 


y.-^--.^-^  I.rj  ^, 


extreme  northern  end  is  a 
distance  of  about  28  miles. 

The  county  is  bounded 
on  the  northwest  by  Tusca- 
loosa County,  on  the  west 
by  Hale  County,  and  on  the 
south  by  Perry  and  Chilton, 
the  latter  also  forming  most 
of  the  eastern  boundary. 
Jefferson  and  Shelby  coun- 
ties lie  to  the  north  and 
northeast,respectively.  The 
area  of  the  county  is 
403,200  acres,  or  about 
630  square  miles.  The 
average  elevation  is  about 
500  feet. 

The  parallel  33°  north 
latitude  passes  a  little  north 
of  the  middle  of  the  county, 
and  meridian  87°  west 
longitude  intersects  this 
line  near  Six  Mile. 

The  surface  of  most  of  the  county  is  hilly,  and  in  places  decidedly 
broken.  The  whole  area  may  be  considered  an  elevated  plain  deeply 
trenched  by  a  drainage  system  cut  to  an  extreme  depth  of  200  feet  or 
more  below  the  original  surface.  The  hills  thus  left  in  relief  vary 
in  character  with  the  nature  of  the  material  composing  them.  In 
the  northeastern  townships  the  ridges  of  Coal  Measure  sandstones 
present  some  very  broken  areas  along  the  streams,  but  in  general 
their  slopes  have  rather  moderate  gradients.    Along  the  southeastern 
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Fio.  16.— Sketch  map  Bhowlng  the  location  of  the  Bibb 
County  area,  Alabama. 
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border  of  the  Coal  Measure  sandstones  there  are  outcrops  of  the 
Trenton  limestone  and  the  associated  highly  siliceous  rocks,  evi- 
dently representatives  of  the  Knox  dolomite.  They  have  a  general 
northeast-southwest  strike,  giving  rise  to  some  very  broken  areas 
along  the  Cahaba  and  Little  Cahaba  rivers. 

The  remainder  of  the  county  presents  quite  a  variety  of  topo- 
graphic forms.  While  the  uplands  between  the  larger  creeks  are 
hilly,  a  considerable  portion  of  their  surface  is  available  for  agricul- 
tural purposes.  Undulating  to  gently  rolling  areas  varying  from  a 
few  hundred  to  a  thousand  or  more  acres  may  be  found  on  most  of 
the  interstream  divides.  The  roughest  parts  of  the  upland  areas 
are  the  gravel  and  ironstone  capped  ridges.  This  stony  covering 
protects  the  unconsolidated  sands  and  clays  with  the  result  that  nar- 
row, steep-sided  dividee  have  been  formed.  This  kind  of  topogra- 
phy is  found  east  and  southeast  of  Centerville,  particularly  between 
the  south  county  line  and  the  Cahaba  River. 

In  the  extreme  western  part  of  the  county  similar  features  pre- 
vail, but  the  i:elief  is  greater,  at  least  more  sharply  accentuated. 
The  rocky  surface  material  consists  chiefly  of  broken,  iron-cemented 
sandstones  with  comparatively  little  crystalline  gravel.  A  view  from 
any  commanding  point  shows  a  succession  of  pine-clad  hills  varying 
considerably  in  h^^t.  From  the  central  divides  shorter  troches 
and  spurs  separated  by  deep  ravinelike  valleys  slope  toward  the 
main  drainage  lines.  These  secondary  ridges  are  frequently  broken 
into  steep-sided  conical  hills.  Where  the  latter  are  superimposed 
upon  a  divide  or  of  unusual  size,  they  rise  in  clear  relief  above  the 
general  level. 

Nearly  all  the  county  is  drained  by  the  Cahaba  River.  A  limited 
area  in  the  western  part  is  tributary  to  the  Warrior  River,  and  a  few 
square  iililes  of  the  eastern  portion  drain  into  Mulberry  Creek,  a 
branch  of  the  Alabama  River. 

The  Cahaba  River  enters  the  northeastern  part  of  the  county  and 
after  following  a  southeast  course  crosses  the  south  county  line  near 
its  middle  point.    Below  Centerville  it  is  rated  as  a  navigable  stream. 

From  the  north  part  of  the  area  the  river  receives  Caffee  and 
Shade  creeks.  Schultz  Creek,  which  drains  much  of  the  northwestern 
townships,  joins  the  main  stream  about  4  miles  north  of  Centerville. 
Most  of  the  western  and  southwestern  parts  of  the  county  are  drained 
by  Haysoppy,  Affonee,  and  Blue  Guttee  creeks.  Each  has  a  south- 
easterly course  and  empties  into  the  Cahaba  River,  the  last-named 
stream  joining  it  in  Perry  County. 

The  largest  eastern  tributary  is  the  Little  Cahaba  River.  It  is  a 
crooked  stream  flowing  westward  through  some  very  broken  country. 
It  receives  considerable  drainage  from  the  south.  Six  Mile  Creek, 
its  largest  tributary  wholly  within  the  area,  receives  the  waters  from 
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approximately  50  square  miles  of  country  which  has  a  general  surface 
inclination  toward  the  north.  A  broad  divide  extending  from  Ran- 
dolph westward  to  "  Soap  Hill "  separates  this  north-flowing  drain- 
age from  that  which  goes  west  or  south.  The  latter  forms  the  head 
waters  of  Oakmulgee  Creek  and  the  former  makes  the  numerous 
branches  of  Sandy  Creek.  Each  of  these  streams  usually  maintains 
its  flow  throughout  the  entire  year. 

The  Cahaba  River  has  practically  no  bottom  land  above  Center- 
ville.  None  of  its  tributaries  entering  above  this  point  has  more 
than  occasional  strips  of  alluvium.  Below  Centerville  the  Cahaba  has 
a  true  flood  plain  which  widens  toward  the  south.  Bounding  this  low 
plain  on  the  west  is  a  second  bottom  with  a  maximum  width  of  about 
2  miles.  Opposite  Centerville  there  is  a  high  terrace  intermediate  in 
elevation  between  the  second  bottom  and  the  hills  to  the  west.  Its 
imdulating  surface  affords  several  square  miles  of  excellent  farming 
land.  Remnants  of  this  terrace  are  observable  below  Harrisburg. 
On  the  west  side  of  Copperas  Creek,  a  north-floWing  tributary  of  Six 
Mile,  a  similar  high  terrace  is  found.  All  the  larger  creeks  in  the 
south  half  of  the  county  have  more  or  less  alluvium.  Much  of  it 
requires  artificial  drainage  to  render  it  fit  for  farming. 

The  majority  of  the  early  settlers  came  from  the  Carolinas. 
Georgia  and  Tennessee  contributed  a  considerable  number,  with  addi- 
tions from  the  northern  and  eastern  parts  of  the  State.  The  valley 
of  the  Cahaba  was  soon  occupied,  but  as  its  lands  were  held,  for  the 
most  part,  in  large  tracts  the  population  was  never  numerous.  Some 
of  the  best  bottom  lands  on  the  creeks  were  cleared  at  an  early  date. 
A  few  of  the  first  settlers  located  in  the  hills,  but  most  of  the  rougher 
sections  were  practically  uninhabited  imtil  after  the  war. 

The  coal  mines  between  Blocton  and  the  Cahaba  River  have  been 
opened  within  the  last  twenty-five  years.  Several  thousand  people 
now  live  in  this  section,  but  very  few  of  them  are  farmers.  Belle 
Ellen,  Piper,  Hargrove,  and  Lucille  are  small  mining  towns. 

Centerville  and  Blocton  are  the  largest  towns.  The  former  is  the 
county  seat  and  the  latter  is  the  business  center  of  the  mining  inter- 
ests. The  other  towns  of  the  area  are  small  villages.  Those  located 
on  the  Mobile  and  Ohio  Railroad  and  the  Southern  Railway  are  good 
shipping  points.  The  last-named  line  touches  the  eastern  townships. 
The  Mobile  and  Ohio  Railroad  crosses  the  county  diagonally  and 
affords  good  shipping  facilities  to  Montgomeiy  and  also  to  St.  Louis 
and  intermediate  points.  The  "  Mineral  Division  "  of  the  Louisville 
and  Nashville  Railroad  places  Blocton  in  easy  communication  with 
Birmingham. 

The  public  roads  between  the  towns  are  being  rapidly  improved. 
Rural  telephone  lines  are  numerous,  and  the  free  delivery  of  mails 
extends  to  all  the  better-settled  sections. 
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CLIMATE. 

This  section  of  the  State  is  favored  with  a  climate  that  admits  of 
the  profitable  cultivation  of  a  great  variety  of  crops.  Most  of  the 
staple  productions  of  the  northern  States  may  be  grown,  and  many 
tender  fruits  and  vegetables  of  the  south  have  time  to  mature  between 
the  dates  of  killing  frosts.  Field  work  can  be  carried  on  th6  entire 
year,  with  the  exception  of  a  few  weeks  in  midwinter. 

The  annual  rainfall  of  about  50  inches  is  fairly  well  distributed. 
While  the  yields  of  corn  and  cotton  are  sometimes  reduced  by  un- 
favorable weather,  it  is  exceptional  for  crops  on  well-prepared  land 
to  be  seriously  affected  by  drought. 

The  range  of  temperature  for  each  season  falls  within  compara- 
tively narrow  limits,  giving  a  climate  that  is  mild  and  uniform. 
There  are  occasional  light  falls  of  snow;  the  ground  now  and  then 
freezes  to  a  depth  of  several  inches. 

No  Weather  Bureau  station  is  maintained  in  this  county.  The 
following  table  has  been  compiled  from  the  records  of  the  nearest 
station,  Greensboro,  which  is  about  35  miles  southwest  of  Centerville: 

Normal  monthly  and  annual  temperature  and  precipitation^  etc,  for  Greensboro, 


Hoofh. 


Temperature. 


Hean. 


Absolute 


Absolute 


Precipitation. 


Mean. 


Total 
amount 
for  the 
driest 
year. 


Total 
amount 
for  the 
wettest 

year. 


Snow, 
average 
depth. 


January... 
February.. 

March 

April 

May 

June 

July 

August 

September. 
October... 
November. 
December. 

Year 


78 
79 
85 
90 
95 
100 
105 
100 
96 
92 
84 
75 


04 


105 


In. 


5.2 
4.7 
5.2 
4.2 
3.7 
4.0 
3.6 
4.4 
2.8 
2.1 
3.8 
4.8 


In, 


In. 


5.4 
2.0 
1.5 


3.4 
4.5 
3.0 
1.9 
.4 
4.1 
2.2 


4.4 
4.4 
11.2 
2.2 
2.4 
4.1 
3.4 
9.3 
7.9 
4.4 
3.1 
2.2 


In. 
0.2 
1.3 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 

Trace. 
.3 


-  5 


^8.5 


35.6 


50.0  I 


1.8 


Average  date  of  last  killing  frost  In  spring,  March  20,  and  of  the  first  In  fall,  November  8.    Date  of  latest 
MUIng  frost  In  spring,  April  5,  and  of  the  earUest  In  the  tail,  October  24. 


AGRICULTURE. 


The  settlement  of  this  area  began  very  early  in  the  last  century. 
There  was  a  village  at  the  falls  of  the  Cahaba,  opposite  the  present 
site  of  Centerville,  about  1810,  and  a  few  years  later  it  appears  in 
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the  court  records  as  the  county  seat  of  Cahaba  County.  In  1818 
the  name  Centerville  was  adopted  and  in  1821  the  county  was  named 
Bibb.  There  were  at  this  time  probably  several  hundred  settlers, 
most  of  whom  were  located  on  the  second  bottom  of  the  Cahaba 
River  and  the  larger  creeks. 

About  1821  the  survey  of  the  public  lands  in  this  part  of  the  State 
was  completed.  In  accordance  with  the  law  at  that  time  governing 
their  disposal  they  were  sold  at  auction.  Most  of  the  settlers  for  a 
few  dollars  per  acre  secured  sections  or  fractions  thereof  on  which 
they  had  made  improvements.  In  the  following  years  a  compara- 
tively few  wealthy  men  acquired  large  holdings  of  land  located,  for 
the  most  part,  in  the  valleys.  The  high  timbered  ridges  were  con- 
sidered nearly  worthless,  and  portions  of  the  least  accessible  land 
remained  unclaimed  until  the  timber  and  mineral  values  were 
recognized. 

By  1830  several  of  the  present  estates  in  the  Cahaba  Valley  and 
some  large  farms  in  other  parts  of  the  county  were  fairly  well  im- 
•proved  and  were  producing  large  crops  of  corn  and  cotton.  Cattle 
were  raised  in  comparatively  large  numbers,  but  stock  growing  as 
a  business  does  not  seem  to  have  ever  ranked  in  importance  with  the 
production  of  the  crops  mentioned. 

At  that  time  the  county  offered  excellent  grazing.  The  uplands 
were  covered  with  a  rather  open  forest  of  longleaf  pine,  probably 
as  fine  as  any  in  the  South.  The  undergrowth  included  more  her- 
baceous plants  and  less  scrub  oak  and  small  trees  than  at  present. 
Much  of  the  bottom  lands  along  the  creeks  and  nearly  all  the  ravines 
were  not  then  timbered,  but  supported  a  dense  growth  of  cane.  There 
was  little  necessity  of  producing  winter  feed  for  any  stock,  except 
the  horses  and  mules  use(J  on  the  farms.  The  cane  has  almost  entirely 
disappeared,  and  pasturage  upon  the  uplands  is  now  in  most  places 
of  inferior  value.  It  may  be  added  that  the  habit  of  depending  upon 
the  open  range  for  support  of  the  cattle  still  obtains  with  the  farm- 
ing class,  and  accounts  in  a  large  measure  for  the  indisposition  to  take 
up  the  culture  of  forage  crops. 

For  many  years  Mobile  was  the  only  market  for  cotton.  Boats 
were  built  on  the  Cahaba  River,  loaded  with  cotton,  and  floated  to 
the  Gulf  port.  These  were  frequently  poled  back  loaded  with  such 
supplies  as  were  needed  in  the  country  stores.  Later  Selma  became 
an  important  trading  point  and  continued  so  for  many  years. 

The  general  trend  of  agriculture  in  this  county  since  1850  is  fairly 
well  indicated  in  the  following  table  compiled  from  the  United  States 
census  reports.  It  gives  the  total  production  of  each  of  the  four 
principal  crops  for  the  year  preceding  that  in  which  the  census  was 
taken. 
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Yield  of  staple  crops  of  Bibh  Oowntp,  AU^  1850  to  1900. 

Yev. 


1860 

law 

1870 
1880 
1800 
IMO 


Ootton. 

Com. 

Whest. 

Salea. 

Bfuhdi. 

JBu8hd$, 

4.684 

MS,  456 

219 

s.aoB 

411.180 

16,898 

8,978 

82.620 

6.826 

4.848 

236.086 

16.700 

0,216 

264,277 

168 

6.685 

810.200 

2.112 

19,076 
7,148 
13,645 
21.926 
88.891 
51,600 


Since  the  depression  immediately  following  the  war  the  producticm 
of  cott<Hi  has  steadily  increased.  There  has  also  been  an  increase  in 
the  acreage  as  well  as  the  production,  of  corn.  The  given  production 
of  oats  is  an  estimate  only,  for  very  little  of  this  grain  is  ever 
thrashed.    At  present  no  wheat  is  grown. 

The  present  type  of  agriculture  is  in  the  main  similar  to  that  which 
developed  in  the  fifteen  or  twenty  years  following  the  war.  There 
was  then  practically  no  accessible  market  for  anything  except  cotton.- 
A  local  demand  for  com,  pork,  and  a  few  other  supplies  existed,  but 
few  farmers  produced  more  tiian  enough  for  their  own  use.  The 
negro  laborers,  whether  working  for  wages  or  as  tenants,  were  not 
generally  successful  with  any  crop  except  cotton.  These  conditions 
and  the  high  price  of  the  staple  in  the  early  seventies  stimulated  its 
production  and  it  has  since  continued  to  dominate  the  agriculture  of 
the  county. 

In  recent  years  the  production  of  fruits  and  vegetables,  and  the  acre- 
age devoted  to  cowpeas,  sugar  cane,  and  other  minor  crops,  has  prob- 
ably increased,  but  the  total  production  is  comparatively  smalL  With 
the  exception  of  some  truck  growing  near*  Blocton  this  branch  of 
business  receives  very  little  attention.  The  local  demand  for  poultry 
and  dairy  products  is  not  well  supplied.  Com,  oats,  hay,  and  other 
feedstuffs  command  good  prices,  and  in  rec^it  years  it  has  been  neces- 
sary to  import  more  or  less  of  such  products. 

The  present  markets,  the  variety  of  soils,  and  the  climate  are  highly 
favorable  to  a  more  diversified  type  of  agriculture  than  now  pre- 
vails. Suitable  soils  for  the  production  of  small  fruits  and  various 
kinds  of  truck  crops  may  be  found.  On  the  lighter  soils  there  b  a 
good  opportunity  for  the  cheap  production  of  meats  by  growing 
forage  crops  with  peas  and  peanuts  as  a  substitute  for  grain.  Stock 
growing  does  not  receive  the  attention  it  deserves.  Nearly  all  the 
horses  and  mules  used  are  imported  from  other  States.  There  seems 
to  be  no  reason  why  a  light  tjrpe  of  horse  suitable  for  driving  and  for 
farming  on  hilly  lands  could  not  be  raised  in  this  section. 

In  general,  the  present  cultural  methods  do  not  favor  the  preserva- 
tion of  moisture  in  the  soil,  which  is  often  of  vital  importance  later 
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in  the  season.  In  nearly  all  types  fields  may  be  found  which  have  a 
distinctly  hard  stratum  a  few  in^es  below  the  surface,  the  result  of 
continuous  shallow  plowing.  Heayy  soils  should  be  l^roken  deep  in 
order  to  have  etiough  loosened  earth  to  work  down  to  a  good  seed 
bed.  The  physical  oonditi<m  of  the  fine  sandy  loams  would  be  im- 
proved by  mixing  more  of  the  clay  of  the  subsoil  with  the^sand  of 
the  surface,  provided  that  the  increase  in  depth  of  plowing  were 
gradual  and  the  after-cultivation  more  thorough.  Such  methods  of 
tillage  would  require  heavier  implements  than  are  now  in  general  use. 

All  of  the  soils  are  deficient  in  humus.  The  climatic  conditions 
and  the  cultural  practices  hasten  the  exhaustion  of  the  original  sup- 
ply in  the  virgin  lands.  The  production  and  preservation  of  this 
highly  essential  element  should  be  one  of  the  first  objects  in  soil 
management.  On  all  farms  the  supply  of  barnyard  manure  is  so 
meager  that  the  fertility  of  the  land  can  not  be  greatly  increased 
by  its  use  aloHe.  The  cheapest  way  to  obtain  anything  like  an  ade- 
quate increase  in  the  amount  of  vegetable  matter  is  to  grow  it  on  the 
land.  The  legumes  are  most  valuable,  but  oats  and  rye  may  often 
be  sown  as  catch  crops  without  special  preparation  of  the  land,  and 
turned  under  for  the  benefit  of  the  subsequent  crop. 

The  following  rotation,  recommended  by  the  State  experiment 
station,  could  be  easily  adopted  on  the  majority  of  farma  First 
year,  com,  with  cowpeas,  either  broadcast  or  <h*illed  between  the 
rows;  second  year,  oats  (fall  sown),  followed  by  cowpeas  or  soy 
beans ;  third  year,  cotton,  with  crimson  clover  sown  between  rows  in 
fall,  or  in  place  of  oats  or  rye. 

Such  a  cropping  system  has  much  to  conmiend  it.  If  the  second- 
ary crops  are  pastured  or  even  cut  for  hay  much  vegetable  material 
remains  on  the  land.  It  insures  the  presence  of  nitrates,  and  also 
furnishes  a  soil  cover  during  the  winter  months.  The  last  is  highly 
essential  on  all  the  upland  fine  sandy  loams  and  would  be  of  material 
benefit  to  the  heavier  soils. 

It  should  also  be  borne  in  mind  that  in  a  soil  well  stocked  with 
humus  the  nitrogen  supply  is  not  only  increased,  but  the  presence  of 
organic  acids  assists  in  rendering  available  the  potash  and  phosphates 
already  in  the  soil  or  which  may  be  added  as  a  fertilizer.  In  the 
rotation  here  given  no  nitrates  need  be  purchased  and  the  require- 
ments of  any  crop  with  regard  to  potash  could  be  supplied  by  pur- 
chasing muriate  of  potash,  or  kainit.  The  phosphoric  acid  could  be 
obtained  in  the  form  of  treated  rock  phosphate.  These  fertilizers, 
purchased  separately,  may  be  mixed  with  compost  and  applied  in  the 
usual  amounts  more  economically  than  by  the  present  method  of 
buying  low-grade  goods.  Many  farmers  make  a  practice  of  selling 
their  cotton  seed;  others  use  it  as  a  fertilizer.    Unless  the  price  is 
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exceptionally  high  the  latter  is  probably  the  better  practice  on  most 
of  the  farms  in  their  present  condition. 

According  to  the  census  of  1900  the  value  of  farm  lands  exclusive 
of  buildings  is  $975,775.  This  does  not  represent  the  present  valu- 
ation, for  in  the  last  few  years  there  has  been  a  marked  advance  in 
the  price  of  all  lands,  especially  those  adapted  to  the  culture  of  com 
and  cotton.  Well-located  farms  range  in  price  from  $25  to  $50 
an  acre.  Small  farms  in  the  hilly  sections  of  the  county  bring  $10 
and  $20  an  acre.  In  general,  the  buildings  on  the  latter  are  rather 
poor.  One-story  unpainted  houses  and  small  barns  are  commonly 
seen.  Some  farms  are  well  improved,  and  there  is  a  general  tendency 
on  the  part  of  those  who  occupy  their  own  land  toward  the  construc- 
tion of  better  buildings  than  were  formerly  erected.  The  old  rail 
fences  are  being  displaced  by  those  of  woven  wire,  especially  in  those 
"  beats  "  where  stock  is  not  permitted  to  run  at  large. 

The  large  estates  are  operated  chiefly  by  tenants.  In  a  few  cases 
the  entire  plantation  is  leased  to  one  man,  who  relets  the  tillable  land 
to  negro  tenants  on  the  customary  terms,  that  is,  for  one-half  the 
cotton  produced.  In  most  cases  the  tenant  is  furnished  a  mule,  im- 
plements, seed,  and  one-half  the  fertilizer  used. 

Those  farmers  who  have  from  50  to  200  or  300  acres  of  tillable 
land  usually  rent  a  part  of  their  farms  and  also  employ  one  or  more 
hands  by  the  month  to  work  the  remainder.  The  wages  given  range 
from  $10  to  $15  a  month.  House  rent  is  always  included,  and  in 
some  instances  a  stipulated  quantity  of  supplies,  or  "  rations,"  is  also 
given. 

On  the  large  estates  no  radical  changes  from  the  present  methods 
of  management,  nor  even  in  the  system  of  cropping,  can  be  easily 
made.  The  negroes  are  not  inclined  to  raise  any  crop  except  cotton, 
nor  to  use  improved  machinery,  preferring  the  one-mule  plow  and 
cultivator.  The  annual  rent  received  from  these  large  holdings, 
while  small  considering  their  total  acreage,  constitutes  a  good  rate 
of  interest  on  the  actual  cost  to  present  owners. 

Many  of  the  proprietors  of  the  medium-sized  farms  desire  to 
decrease  their  usual  acreage  of  cotton  or  abandon  its  culture  alto- 
gether. The  higher  price  of  labor  and  the  increased  cost  of  all  sup- 
plies needed  in  its  production  renders  the  returns  from  cotton  some- 
what uncertain.  The  most  practicable  change  for  this  class  of 
farmers  to  make  seems  to  lie  in  the  cultivation  of  more  forage  crops 
and  the  keeping  of  more  cattle  and  hogs.  The  latest  labor-saving 
machinery  should  be  used — ^implements  adapted  to  the  tillage  of  the 
particular  structure  of  the  soil  on  the  farm.  In  some  instances  the 
cultivation  of  special  crops,  the  kind  depending  upon  location  and 
soil  type,  could  be  safely  tried.  Methods  of  farm  management  based 
on  the  rotation  of  crops  and  taking  into  consideration  the  adapta- 
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bility  of  the  soil  and  the  requirements  of  accessible  markets  may  be 
made  remunerative  and  at  the  same  time  result  in  the  permanent 
upbuilding  of  the  land. 

SOILS. 

Bibb  County  lies  on  the  boundary  between  the  extreme  southern 
end  of  the  Appalachian  Plateau  and  the  Coastal  Plain.  The  line 
of  contact  between  the  rocks  of  the  former  region  and  the  sedimentary 
materials  which  constitute  the  surface  of  the  latter  passes  a  little  east 
of  Greenpond,  and  southward  through  Blocton  to  the  confluence  of 
the  Cahaba  and  the  Little  Cahaba  rivers.  From  this  point  it  follows 
an  irregular  course  eastward,  leaving  the  area  near  Brierfield.  There 
are  exposures  of  rock  south  of  this  line,  particularly  along  the 
Cahaba  River  above  Centerville,  and  a  few  patches  of  Coastal  Plain 
deposits  to  the  north.  In  general  the  boundary  is  fairly  well  defined 
by  the  difference  in  the  character  of  the  surface  materials.  To  the 
north  and  east  of  this  line  the  soils  are  residual.  Each  type  repre- 
sents the  disintegration  and  decomposition  of  the  underlying  rock. 
To  the  south  and  west  the  upland  soils  are  derived  from  either  the 
Tuscaloosa  or  the  Lafayette  formation.  The  types  found  in  this 
part  of  the  county  are  more  varied  in  composition  and  structure  and 
their  relation  to  each  other,  and  to  the  parent  materials  is  not  so 
simple  as  in  the  case  of  the  residual  soils. 

The  strictly  alluvial  soils  of  the  Cahaba  Valley  are  largely  derived 
from  sources  to  the  north  of  the  area.  There  is  a  marked  difference, 
mineralogically,  between  the  river  alluvium  and  that  of  the  tributary 
creeks.  The  latter  consists  almost  entirely  of  reworked  material  from 
the  Tuscaloosa  and  Lafayette  deposits. 

The  oldest  rocks  which  have  to  any  degree  affected  an  upland 
type  are  the  Montevallo  shales — a  Cambrian  formation  that  has 
limited  exposures  from  a  few  miles  northeast  of  Centerville  to  Shoals 
Creek.  The  Coal  Measure  sandstones  form  practically  all  the  sur- 
face of  the  northeastern  part  of  the  county.  They  have  given  rise  to 
the  Dekalb  fine  sandy  loam.  Along  the  south  and  southeast  borders 
of  the  Coal  Measures  the  Trenton  limestone  has  extensive  outcrops. 
This  rock  has  determined  to  a  large  extent  the  character  of  the  land 
throughout  a  belt  2  or  3  mUes  wide,  extending  from  the  head  of  the 
Cahaba  Valley  to  the  northeast  part  of  the  county.  Some  of  it  is  too 
broken  to  be  of  much  agricultural  value,  but  wherever  the  topography 
has  permitted  the  accumulation  of  rock  residue  to  a  depth  of  a  few 
feet  a  very  fertile  soil  is  found. 

The  area  of  limestone  soil  is  limited  by  the  extent  of  the  drift 
material;  that  is,  the  sands  and  clays  of  Lafayette  age  lap  up  well 
on  the  south  side  of  the  Trenton  rocks.  Near  the  Cahaba  River  and 
on  the  lower  Six  Mile  Creek  some  of  the  limestone  has  a  compara- 
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tively  shallow  eov^ffiiig  of  Lafayette  material,  which  carries  so  much 
chert  and  other  local  d^lM^is  thai  the  soil  shows  unmiatakable  e¥i- 
dences  of  its  calcareous  origin. 

The  soils  directly  derived  trooi  the  Traiton  have  been  correlated 
with  the  Decatur  series,  which  has  a  more  extensive  development 
northeast  of  this  county. 

Associated  with  the  Trenton  rodra  are  some  very  siliceous  lime- 
stones, whose  decomposition  has  resulted  in  the  accumulation  of  the 
chert  fragments  so  numerous  in  many  places.  Several  square  miles 
of  land  ool  the  Little  Cahaba  River  consist  chiefly  of  this  residue. 
It  is  distinguished  by  the  great  abundance  of  diert  rock  and  the 
hi^y  siliceous  character  of  the  fine  earth  itself.  This  type — corre- 
lated with  the  Clarksville  stony  loam — has  the  local  name  "Flint 
Hills,"  which  is  frequently  applied  to  this  section  of  the  area. 

In  the  northern  part  of  the  county  the  Tuscaloosa  and  Lafayette 
deposits  are  so  closely  associated  that  in  many  instances  no  very 
close  line  can  be  drawn  between  them.  The  Tuscaloosa  usually  con- 
sists of  stratified  beds  of  highly  plastic  clay  and  fine  micaceous  sand. 
Its  normal  structure  in  this  area  is  well  indicated  by  the  exposures 
on  "Soap  Hill.*'  The  Lafayette  formation,  which  is  of  much  more 
recent  origin,  is  here  a  comparatively  thin  deposit  covering  a  good 
deal  of  the  Tuscaloosa.  It  consists  for  the  most  part  of  materials 
from  the  Tuscaloosa  reworked  into  an  unstratified  sandy  clay. 

On  the  high  divides  the  agencies  to  which  the  Lafayette  owes  its 
origin  were  not  so  eifective  as  at  lower  levels.  In  many  instances  the 
crest  of  a  ridge  may.  consist  of  Tuscaloosa  sand  and  clay,  the  original 
bedding  planes  showing  a  foot  or  two  below  the  surface.  Farther 
down  the  slope,  or  where  the  general  surface  elevation  is  less,  the 
surface  material  to  a  depth  of  several  yards  may  have  all  the  diar- 
acteristics  of  the  Lafayette  formation. 

In  such  instances  the  Susquehanna  and  Orangeburg  soils,  which  are 
derived,  respectively,  from  the  Tuscaloosa  and  Lafayette  deposits, 
have  a  distribution  or  mode  of  occurrence  depending  upon  topo- 
graphic position. 

On  the  watershed  between  the  Warrior  and  Cahaba  drainage  sys- 
tems the  Lafayette  has  a  rather  limited  development.  It  is  found 
in  the  valleys  and  on  the  lower  flanks  of  some  of  the  less  prominent 
ridges.  This  is  also  true  of  the  rough  area  between  the  lower  Cahaba 
Valley  and  the  western  heads  of  the  Oakmulgee  branches. 

These  soils  are  chiefly  from  the  Tuscaloosa.  The  abundance  of 
ferruginous  sandstone  and  quartz  gravel  is  a  distinctive  feature  of 
the  surface,  and  consequently  gravelly  loams  predominate.  In  a 
former  •  classification  of  the  agricultural  lands  of  the  State  this  sec- 
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tion  and  some  gravelly  type  to  the  north  of  Sandy  Creek  and  north-' 
west  of  Centerville  were  appropriately  termed  '^  Gravelly  hills,  with 
lon^eaf  pine.^' 

The  large  areas  of  Susquehanna  fine  sandy  loam  owe  their  origin 
to  the  exposures  of  the  clay  beds  of  the  Tuscaloosa.  The  thin  cover- 
ing of  fine  sand  is  the  result  of  surface  erosion  and  solution,  whereby 
the  finer  partides  have  been  removed,  leaving  the  coarse  and  more 
resistant  ones,  the  siliceous  sand  grains,  to  form  the  soil. 

On  the  steeper  slopes,  where  erosion  is  most  vigorous,  this  sandy 
covering  may  be  removed  about  as  fast  as  it  is  formed.  In  such 
cases  the  ^itire  soil  section  is  a  clay,  forming  the  type  known  as 
Susquehanna  clay. 

In  general  the  Lafayette  deposit,  excepting  the  superficial  weath- 
ered portion,  is  a  red  sandy  clay,  or  more  correctly  a  mixture  of 
fine  sand,  silt,  and  clay,  with  gravel  occurring  in  places.  It  has  a 
structure  especially  favorable  to  the  maintenance  of  excellent  mois- 
ture conditions.  This  property  is  well  developed  in  the  Orangeburg 
soils,  and  is  one  important  distinction  between  them  and  the  soils 
of  the  Susquehanna  series.  The  higher  clay  c<mtent  of  the  latter 
and,  in  many  instances,  the  presence  of  thin  but  dense  strata  of  clay 
in  the  deep  subsoil,  is  not  conducive  to  an  equable  water  content. 
The  difference  in  the  physical  structure  of  the  basic  material  of  the 
two  series  is  of  great  importance,  but  is  frequently  overlooked  on 
account  of  the  sandy  surface  of  each  and  the  similarity  in  color. 

The  high  terraces  on  the  west  side  of  the  Cahaba  Valley  and  the 
somewhat  lower  ones  on  several  of  the  creeks  are  of  Lafayette  age. 
The  soil  in  these  comparatively  level  areas  is  finer  in  texture,  con- 
taining more  than  the  quantity  of  silt  usually  found  in  any  of  the 
other  Orangeburg  soils.  At,a  much  greater  elevation  in  the  uplands 
flat-topped  hill  remnants  of  an  old  peneplain  are  found.  They  have 
a  soil  very  similar  to  that  of  the  terraces. 

Between  these  elevations  the  Lafayette  deposits,  when  present, 
follow  closdy  the  inequalities  of  the  old  Tuscaloosa  surface.  On  the 
slopes  the  processes  of  weathering  mentioned  in  connection  with  the 
development  of  the  Susquehanna  fine  sandy  loam  have  formed  an 
Orangeburg  soil  of  the  same  class.  It  is  generally  deeper,  for  the 
Lafayette  material  yields  more  readily  to  weathering  than  the  Tus- 
caloosa does. 

Some  of  the  more  sandy  phases  of  the  Lafayette  formation  have 
given  rise  to  the  Guin  series.  These  soils  la(*  the  distinctive  red 
color  of  the  Orangeburg,  and  usually  rest  upon  a  sandy  substratum. 
Tbej  are  an  intermediate  series  grading  on  one  side  into  the  Orange- 
burg and  on  the  other  into  the  Norfolk.  In  Bibb  County  the  latter 
series  is  represented  by  limited  accumulations  of  sand  and  sandy 
gravel. 
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Several  local  types  are  found  in  the  Cahaba  Valley.  Along  the 
line  of  contact  between  the  various  geological  formations  the  soils 
are  mixed.  These  transitional  types  have  necessarily  been  included 
in  some  one  of  the  better  defined  members  of  the  series  to  which  they 
are  most  closely  related. 

Twenty-six  types  were  recognized  in  this  survey.  The  actual  and 
relative  extent  of  each  is  given  in  the  following  table. 

The  following  table  gives  the  names  and  areas  of  the  several  soil 
types  shown  on  the  accompanying  map : 

Areas  of  different  soiU, 


Soil. 

Acres. 

Percent. 

Sou. 

Acres. 

Percent 

Susqnehanna  gravelly  loam 

Orangeburg  fine  sandy  loam. . . 

Dekalb  fine  sandy  loam 

Orangeburg    gravelly    sandy 
loam 

w,eoo 

74,496 
60,800 

48,576 
27,456 
13,504 
12,028 
11,200 
9,068 
8,266 
6,784 
5,696 
4,544 
4,224 

22.2 
18.5 
16.1 

• 
12.0 
6.8 
3.3 
3.2 
2.8 
2.3 
2.0 
1.7 
1.4 
1.1 
1.0 

Huntington  silt  loam 

4,160 

8,968 

3,  MO 

2,816 

2,688 

2,432 

2,304 

1,216 

1,024 

896 

384 

820 

1.0 

Guin  gravelly  sandy  loam 

Clarksville  stony  loam 

Cahaba  fine  sandy  loam 

<>»rlrlocknee  clfty 

LO 
1.0 

Susquehanna  fine  sandy  loam . 

Guin  flnA  sand 

Montevallo  shale  loam 

BiVKiuehanna  clay 

Guin  sandy  loam 

Waverly  silt  loam 

Huntington  fine  sand 

Hanoeville  fine  sandy  loam. . . 
Decatur  clay  loam 

GraenvUie  fine  sandy  loam 

Total 

ItatkAnnr 

408,200 

Cahaba  sUt  loam 

OBEENVnXE  FINE  SANDY  LOAM. 


The  soil  of  the  Greenville  fine  sandy  loam  to  a  depth  of  6  or  7 
inches  is  a  fine  sandy  loam^  loose  to  very  friable  at  the  surface,  but 
more  coherent  a  few  inches  below.  The  sand  grains  are  rounded 
rather  than  sharp,  the  fine  material  consists  largely  of  silt,  and  the 
soil  has  a  decidedly  loamy  character  even  where  there  is  very  little 
organic  matter  present.  A  slight  increase  of  the  latter  gives  the  soil 
a  dark  reddish-brown  color  and  the  appearance  of  a  loam.  The  sur- 
face color  of  cultivated  lands  ranges  from  a  light  reddish  gray  to 
reddish  brown. 

The  subsoil  is  a  brick-red  clay  loam.  Compared  with  the  soil 
the  sand  content  is  low,  but  there  is  usually  a  moderate  quantity 
of  the  finer  grades  present.  Thin  streaks  and  pockets  of  rounded 
gravel  occur  in  the  lower  depths,  and  in  places  the  entire  soil  sections 
contain  more  or  less  small  gravel,  with  occasional  iron  concretions. 
As  a  rule,  the  color  and  texture  of  this  material  are  quite  imiform 
to  a  depth  of  8  or  10  feet.  Below  this  depth  beds  of  waterwom 
gravel  underlie  all  the  lower  areas. 

The  line  between  soil  and  subsoil  is  well  defined,  and  in  many  old 
fields  the  distinction  is  emphasized  by  the  formation  of  a  hard  layer 
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just  below  the  plow  line.    This  is  due  to  shallow  plowing  and  marks 
the  impacting  of  the  soil  by  the  pressure  of  the  plow. 

The  soil  is  easily  cultivated.  It  is  not  so  loose  as  to  be  droughty, 
nor  is  it  in  the  least  degree  difficult  to  keep  in  an  excellent  state  of 
tilth.  The  subsoil  has  a  structure  favorable  to  the  maintenance  of 
a  high  moisture  content  and  capillarity  is  good  throughout  the  entire 
soil  section. 

The  largest  areas  of  the  Greenville  fine  sandy  loam  are  found  on 
the  west  side  of  Cahaba  Valley.  They  are  the  remnants  of  an  old 
terrace,  which  has  an  elevation  of  30  or  40  feet  above  the  river  chan- 
nel. The  surface  of  most  of  these  areas  is  undulating.  It  rises  to 
the  gravelly  hills  to  the  westward  and  usually  drops  off  to  the  second 
bottoms  in  a  well-defined  bluff.  Small  areas  occur  as  far  south  as 
Harrisburg.  The  low  mounds  of  red  land  which  are  found  in  the 
Cahaba  soils  may  be  remains  of  this  type  which  have  suffered  nearly 
complete  removal.  The  soil  in  such  areas  is  usually  heavier  than  the 
normal  phase  of  the  type.  The  terrace  on  the  north  side  of  Sandy 
Creek  is  a  very  gradual  transition  between  the  gravelly  hills  and  the 
alluvium  of  the  stream..  Some  of  it  is  not  so  well  drained  as  the 
areas  on  the  Cahaba  River.  The  small  areas  found  on  the  highest 
uplands  have  a  level  surface  which  drops  off  rather  abruptly  on  all 
sides,  so  that  they  resemble  miniature  plateaus. 

This  is  an  excellent  type  for  general  farming.  The  average  yields 
of  cotton,  corn,  and  oats,  as  well  as  of  the  minor  crops,  exceed  those 
of  the  other  upland  soils.  This  is  due  in  some  measure  to  the  surface 
conditions,  which  admit  of  the  use  of  improved  methods  of  culture, 
but  the  moderate  depth  of  the  sandy  soil  and  the  excellent  moisture- 
holding  properties  of  the  subsoil  are  very  favorable  to  plant  growth. 
Some  land  has  been  under  cultivation  seventy-five  years  and  still 
produces  good  crops. 

This  soil  admits  of  easy  improvement  by  use  of  commercial  fer- 
tilizers or  manure.  Moderate  quantities  of  the  latter  give  it  a  very 
dark  loamy  appearance  and  the  effects  are  observable  for  many  years. 

Nearly  all  of  this  soil  is  cultivated.  Some  farms  are  well  improved, 
and  the  valuation  ranges  from  $30  to  $50  an  acre. 

The  following  table  gives  the  average  results  of  mechanical  analy- 
ses of  samples  of  the  soil  and  subsoil  of  the  Greenville  fine  sandy 
loam: 

Mechanical  analyses  of  Greenville  fine  sandy  loam. 


Number. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very 
line  sand. 

sut. 

Clay. 

ISOao,  18745 

1»«,  18746 

Sou 

Percent. 

0.4 

.4 

Percent. 
6.3 

3.8 

Percent. 
9.3 
4.5 

Percent. 
32.3 
18.6 

Percent. 
17.1 
11.9 

Percent. 
27.2 
30.6 

Percent 
7.4 

SubsoQ 

29.0 

72352**— 10 43 
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0BANQIC8I7B0  FINE  SANDY  LOAM. 

The  soil  of  the  Orangeburg  fine  sandy  loam  is  a  light  reddish 
brown  fine  sandy  loam  6  to  15  inches  deep.  The  surface  4  to  6 
inches,  which  is  the  part  directly  affected  by  cultivation,  is  a  light 
fine  sandy  loam,  with  considerable  medium  to  coarse  sand.  Some 
of  it  has  a  coarse  feel  when  rubbed  between  the  fingers.  It  is 
usually  incdierent  and  in  many  places  consists  chiefly  of  brownish 
gray  sand.  The  virgin  soil  is  much  darker  colored  and  more  loamy 
than  the  cultivated  areas  on  account  of  the  greater  content  of  vege- 
table matter.  The  material  immediately  below  the  soil  contains 
more  of  the  finer  particles  and  is  usually  coherent,  and  retains  mois- 
ture fairly  well.  Its  color  is  variable,  ranging  from  brownish  gray 
to  reddish  brown. 

Beneath  this  occurs  the  subsoil  proper,  a  red  sandy  clay  or  clay 
loam.  It  has  a  granular  structure,  which  makes  it  a  good  absorber 
and  retainer  of  moisture.  To  this  property  is  due  in  large  measure 
the  agricultural  value  of  the  soil.  The  lighter  phases  do  not  possess 
this  quality  to  a  marked  degree  and  are  consequently  droughty. 
The  processes  to  which  the  Orangeburg  soils  owe  their  origin  have 
been  discussed  under  the  head  of  soils. 

In  its  wide  distribution  in  this  area  this  soil  necessarily  varies 
in  its  crop  adaptations.  The  large  area  in  the  northwestern  part  of 
the  county  is  perhaps  the  most  typically  developed.  It  includes 
some  excellent  upland  soil,  well  adapted  to  nearly  all  the  farm'  crops 
usually  grown  in  this  area.  A  considerable  proportion  is  yet  un- 
cleared. Farther  south  near  Eoline  the  type  approaches  in  color 
and  texture  the  Susquehanna  fine  sandy  loam.  The  soil  is  a  light 
fine  sandy  loam  with  very  little  coarse  material  and  a  decided  tend- 
ency to  assume  a  very  light  gray  color.  The  subsoil  is  a  red  sticky 
sandy  clay,  more  or  less  micaceous  and  underlain  at  5  or  6  feet  by 
clay  of  the  Tuscaloosa  formation.  This  phase  also  prevails  between 
Six  Mile  Creek  and  Eandolph. 

To  the  south  of  the  limestone  outcrops  and  also  on  the  western 
side  of  the  Cahaba  Valley  the  soils  are  generally  rather  coarse,  in 
places  gravelly.  The  subsoil  is  finer  textured,  including  more  than 
the  average  amount  of  silt  and  clay  and  has  a  granular  structure. 
Such  soils  are  usually  more  productive  than  the  lighter  phases. 

Many  of  the  small  areas  in  the  southwestern  part  of  the  county  are 
transitional  types.  They  often  occur  between  the  heavy  Susquehanna 
soils  and  the  light,  sandy  Guin  types. 

In  topography,  the  Orangeburg  fine  sandy  loam  ranges  from  mod- 
erately hilly  to  broken.  Where  the  surface  is  rough  there  is  usually 
considerable  gravel  and  great  local  variations  in  the  depth  of  the  5oil, 
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The  best  agricultural  land  is  found  on  the  crests  of  the  divides,  but 
unfortunately  such  areas  are  limited  in  extent. 

Cotton  is  the  principal  crop  grown.  The  yields  range  from  one- 
fourth  to  1  bale  per  acre.  (Considerable  quantities  of  commercial  fer- 
tilizer and  cotton-seed  meal  are  used.  The  latter  is  almost  a  necessity 
in  furnishing  the  required  nitrogen,  for  there  is  usually  very  little 
organic  matter  in  the  soil.  This  is  not  considered  good  com  land. 
The  average  yield  in  old  fields  seldom  exceeds  12  to  15  bushels  per 
acre. 

Oats,  cowpeas,  peanuts,  and  a  great  variety  of  vegetables  can  be 
easily  grown.  The  lighter  phases  are  well  adapted  to  peaches  and 
good  locations  for  orchards  may  be  found.  Apple  trees  do  not  thrive, 
usually  dying  before  they  are  6  or  8  years  old. 

Should  the  culture  of  shaded  tobacco  be  taken  up  in  this  area, 
favorable  locations  may  be  found  on  this  soil.  That  phase  which 
may  be  described  as  moderately  coarse  in  texture  and  open  or  friable 
in  structure  to  a  depth  of  12  or  15  inches,  with  a  red  sandy  clay  or 
heavy  loam  subsoil,  should  be  selected.  Much  of  the  land  is  too  hilly 
to  be  available,  and  phases  approaching  the  Susquehanna  soils  should 
be  avoided. 

The  present  value  of  the  land  depends  upon  its  topography  and 
location.  Moderately  rolling  cleared  land  situated  on  the  main  roads 
may  be  bought  at  $10  to  $20  an  acre.  Kough  uncleared  land  is  valued 
according  to  the  character  and  size  of  the  timber.  Nearly  all  was 
originally  covered  with  a  magnificent  growth  of  longleaf  pine.  The 
virgin  timber  has  largely  disappeared  and  loblolly  pine  with  a 
mixture  of  oak  has  taken  its  place^ 

Mechanical  analyses  of  representative  samples  of  the  soil  and  sub- 
soil of  the  Orangeburg  fine  sandy  loam  are  given  in  the  following 
table: 

Mechanical  analyses  of  Orangeburg  fine  sandy  loam. 


Number. 

Desoriptloo. 

Fine 
gravel. 

Coane 

sand. 

Medlmn 
sand. 

Fine 
sand. 

Very 
fine  sand. 

Sflt. 

Clay. 

18747 

Sou 

Percent. 

a4 

.0 

PercenL 
2.1 
1.2 

Percent. 
5.6 
3.8 

PercenL 
40.7 
30.6 

Percent. 
13.5 
10.2 

Percent. 
29.6 
16.7 

Percent. 
7.8 

18748 

Subfloll 

37.4 

OBANGEBUBO  GBATELLY   SAIfDY  LOAM. 

A  distinguishing  feature  of  the  Orangeburg  gravelly  sandy  loam  is 
the  abundance  of  rounded  gravel  found  in  the  soil.  It  consists 
chiefly  of  white  and  pink  quartz,  and  quartzite  pebbles  an  inch  or 
two  in  diameter,  with  a  small  proportion  of  darker  colored  rock  of 
more  complex  composition.    On  some  of  the  higher  ridges  fragments 
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of  ironstone  and  other  ferruginous  concretions  are  numerous,  but  the 
fragments  of  crystalline  rock  form  most  of  the  stcxiy  material.  As  a 
rule  the  gravel  occurs  in  the  first  foot  of  the  soil  section;  in  many 
places  practically  all  of  it  is  upon  the  surface. 

The  soil  to  a  depth  of  8  or  10  inches  is  a  rather  light  fine  sandy 
loam.  Usually  the  greater  part  of  the  sand  is  fine  to  very  fine  in 
texture,  and  tiiere  is  a  considerable  proportion  of  silt,  especially  in 
the  lower  part.  The  content  of  coarse  sand  is  low  for  a  gravelly 
loam.  The  color  varies  from  light  gray  to  reddish  brown,  according 
to  the  humus  content,  and  also  in  old  fields  is  affected  by  the  depth  of 
cultivation.  Where  the  subsoil  is  partially  exposed  the  surface  may 
have  a  reddish  cast. 

The  subsoil  is  a  brick-red  heavy  loam.  It  usually  ccmtains  but  a 
moderate  quantity  of  gravel,  and  much  of  this  occurs  in  thin,  bands 
or  occasional  pockets.  The  subsoil  of  much  of  the  type  closely  re- 
sembles that  of  the  Orangeburg  fine  sandy  loam.  It  is  rather  com- 
pact, somewhat  granular  in  structure,  and  retains  moisture  well. 

The  greater  part  of  the  total  area  mapped  as  Orangeburg  gravelly 
sandy  loam  has  a  hilly  surface,  which  becomes  more  broken  near  the 
streams  or  where  the  type  merges  into  the  Susquehanna  gravelly 
loam  or  into  rough  stony  land.  Much  of  it,  however,  is  moderately 
rolling,  with  undulatory  areas  well  adapted  to  general  farming.  On 
the  higher  points  of  the  ridges  the  soil  to  a  depth  of  15  or  20  inches 
may  consist  chiefly  of  coarse  gravel,  but  such  phases  of  the  soil, 
while  very  common,  are  of  limited  extent.  On  the  steepest  slopes 
surface  wash  and  creep  has  resulted  in  greater  or  less  reworking  of 
the  material,  so  that  all  the  hillside  may  be  a  sandy  gravelly  loam  2 
or  3  feet  in  depth,  with  a  coarse  sandy  day  of  reddish  yellow  color  as 
the  deep  subsoil. 

The  heavier  phases  of  this  type  have  almost  the  same  agricultural 
value  as  the  Orangeburg  fine  sandy  loam.  The  fertilizer  require- 
ments and  crop  yields  are  similar.  The  gravelly  land  is  said  to 
endure  drought  the  better  of  the  two  types,  the  gravel  where  much  or 
all  of  it  is  on  the  surface  forming  a  mulch.  Areas  adjacent  to  the 
limestone  outcrop  may  have  received  contributions  of  material  from 
these  formations.  Some  of  the  soil  north  of  Centerville  is  underlain 
by  limestone  and  occasionally  resembles  the  Decatur  soils. 

The  agricultural  value  of  a  given  area  of  the  type  depends  upon 
its  topography.  A  considerable  proportion  of  the  whole  is  unsuit- 
able for  farming  on  account  of  high  gravel  content  and  the  distance 
from  towns.  Unimproved  land  from  which  most  of  the  timber  has 
been  removed  may  be  bought  for  $5  to  $8  an  acre.  Good  locations 
for  peach  orchards  may  be  selected  and  some  of  the  soil  seems  well 
adapted  to  grapes. 
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The  results  of  mechanical  analyses  of  samples  of  the  soil  and  sub- 
soil of  the  Orangeburg  gravelly  sandy  loam  are  given  in  the  follow- 
ing table : 

Mechanical  analyses  of  Orangeburg  gravelly  sandy  loam. 


Number. 

Description. 

Fine 
graveL 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very 
fine  sand. 

sut. 

Clay. 

18087 

Soil 

Percent. 

ao 

L6 

Percent, 
8.0 
4.4 

Percent, 
4.5 

a3 

PerecTU. 
2a8 
26.1 

Percent 
8.0 
7.1 

PercenL 
44.1 

4ao 

PercenL 
7.0 

1M86. 

SubBOil 

18.8 

SUSQUEHANNA  GBAVELLY  LOAM. 

The  Susquehanna  gravelly  loam  is  the  prevailing  type  in  the 
western  and  middle  southern  part  of  the  county.  The  broken  surface 
described  in  a  preceding  chapter  has  given  rise  to  variations  in  the 
depth  and  structure  of  the  soil  which  have  a  definite  relation  to 
topographic  position. 

On  the  tops  of  the  ridges  and  extending  well  down  the  slopes  the 
sandy  material  over  the  red  clay  subsoil  is  seldom  more  than  8  or  10 
inches  in  thickness.  Near  the  foot  of  the  hillsides  and  in  most  of 
the  depressions  it  has  a  greater  depth  and  the  clayey  substratum  is 
modified  in  color  and  structure. 

These  differences  in  the  character  of  the  soil  may  be  found  in  all 
the  areas  of  the  type,  often  occurring  within  a  short  distance  of  each 
other.  C!onsidering  the  type  as  a  whole,  however,  it  is  quite  uniform 
in  origin  and  mineralogical  composition.  With  regard  to  its  agricul- 
tural value  one  section  of  land  does  not  differ  materially  from  another. 

The  soil  of  most  of  this  type  is  a  fine  to  very  fine  sandy  loam.  It 
usually  contains  considerable  silt,  and  in  places  approaches  a  silt 
loam  in  texture.  The  percentage  of  coarse  sand  and  fine  gravel  is 
very  low,  considering  the  stony  character  of  much  of  the  surface. 
The  fine  earth  has  a  soft,  loamy  feeL  Its  color  varies  from  light 
brown  to  reddish  brown.  In  the  virgin  soil  the  first  2  or  3  inches  are 
usually  darker  through  the  addition  of  decaying  vegetable  matter. 
In  cultivated  fields,  or  even  where  the  surface  is  exposed  to  the  sun 
by  removal  of  the  timber,  it  assumes  a  much  lighter  tint. 

The  subsoil  is  usually  a  brick-red  clay,  similar  to  that  of  the  Sus- 
quehanna fine  sandy  loam.  At  a  depth  of  25  or  30  inches  it  is  a  red- 
and-white  mottled  clay  carrying  a  good  deal  of  finely  divided  mica, 
and  a  few  feet  below  the  surface  the  red  clay  grades  into  thin-bedded 
whitish  clay,  resting  upon  a  white,  micaceous  sand  which  extends  to 
considerable  depths.  This  sand  often  shows  horizontal  beds  of  nearly 
impervious  clay. 
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Through  the  subsoil  and  between  it  and  the  underljdng  sand  there ' 
are  one  or  more  irregular  sheets  of  iron-cemented  sandstone.  These 
plates  vary  from  a  fraction  of  an  inch  to  several  inches  in  thickness. 
On  the  crests  of  the  ridges  and  on  all  the  highest  points  these  iron 
crusts — a  very  hard  brown  siliceous  ore — ^are  very  abundant  upon 
the  surface.  They  literally  cover  the  ground  in  some  places,  varying 
in  size  from  coarse  gravel  to  pieces  several  feet  across.  On  the  high 
divide  between  Data  and  Pearson  much  rounded  crystalline  gravel 
is  mingled  with  the  ironstone.  This  is  also  true  of  the  area  south  of 
Lucille  and  Braehead.  The  small  areas  near  Piper  carry  a  great  deal 
of  quartz  gravel  and  the  soil  is  very  sandy. 

On  the  flanks  of  many  of  these  divides,  or  where  a  slight  local  de- 
pression exists,  the  soil  is  a  somewhat  coarser  sandy  loam  from  6  to 
12  or  15  inches  deep.  The  subsoil  is  usually  a  sandy  clay,  more  open  in 
structure  than  the  residual  clay  which  forms  the  subsoil  of  the  phase 
just  described.  The  surface  is  less  incumbered  with  stones  and  small 
areas  often  occur  which  are  cultivated  with  considerable  success. 
Generally  they  are  mere  patches  or  irregular  strips  along  the  small 
branches  or  creeks. 

The  principal  forest  growth  is  longleaf  pine  and  black-jack  oak. 
In  the  ravines  there  is  a  good  deal  of  poplar,  post  oak,  hickory,  and 
sweet  gum,  with  dogwood,  sourwood,  and  cucumber  trees  as  the  larger 
undergrowth.  On  all  of  the  high  ground  there  is  a  thin  surface  cov- 
ering of  wilt  vetch,  dwarf  huckleberry,  and  sedge  grass. 

This  type  of  soil  has  a  low  agricultural  value.  It  affords  good 
pasturage  for  sheep,  and  could  be  utilized  to  a  much  greater  extent 
for  this  purpose.  After  the  original  pine  is  removed  the  black-jack 
oak  usually  comes  in  so  thick  that  the  native  undergrowth  disappears 
and  the  land  is  rendered  valueless  for  pasture. 

Several  of  the  large  areas  in  the  western  part  of  the  county  have  a 
valuation  ranging  from  $10  to  $20  an  acre,  according  to  the  quality  of 
the  standing  timber.  The  areas  near  the  center  of  the  county  have 
largely  been  cut  over  and  the  land  is  worth  but  a  few  dollars  an  acre. 

The  following  table  gives  the  average  results  of  mechanical  analyses 
of  fine-earth  samples  of  the  Susquehanna  gravelly  loam : 

Mechanical  analyses  of  Susquehanna  gravelly  loatn^ 


Number. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very 
fine  sand. 

sut. 

Clay. 

18766,18768 

18766,18760 

18767,18760 

Soil 

Percent. 
1.9 
.0 
.2 

PercenL 
4.4 

.8 
.8 

PercenL 
4.2 
.7 
.6 

Percent. 
2a4 

ia6 
ia2 

PercenL 
27.4 
12.0 
13.6 

Percent. 
M.0 
26.7 
20.2 

Percent. 
0.6 

BubeoU 

Lower  sub- 
soiL 

4ai 

46.1 
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The  soil  of  the  Susquehanna  fine  sandy  loam  consists  of  a  fine 
sandy  loam  of  variable  depth.  There  is  a  marked  absence  of  the 
coarse  grades  of  sand.  The  silt  content  is  usually  high  and  a  per- 
ceptible amount  of  finely  divided  mica  is  present.  •  The  material  has 
a  fine,  smooth  texture,  is  rather  loose  in  structure,  and  if  it  contains 
more  than  the  average  amount  of  humus  it  is  very  loamy  and  friable. 
The  surface  color  is  gray,  tending  to  reddish  brown  with  depth. 

The  subsoil  is  a  heavy,  tenacious  red  clay.  When  dry  the  exposed 
surface  of  this  material  in  roadside  ditches  crumbles  into  very  hard, 
angular  lumps  a  fraction  of  an  inch  across.  When  wet  this  day  is 
exceedingly  adhesive,  and  if  well  saturated  becomes  very  soft  and  so 
yielding  and  slippery  that  it  is  aptly  termed  "  soapy."  This  peculiar 
quality  is  due  in  some  measure  to  the  high  percentage  of  mica  which 
it  contains. 

At  a  depth  of  2  to  3  feet  the  red  subsoil  is  underlain  by  lighter- 
colored  clay  which  is  more  or  less  stratified.  This  stratification  may 
consist  of  thin  bands  of  white,  micaceous  clay  of  very  fine  texture, 
or  of  flakes  of  similar  material  arranged  horizontally  in  a  matrix 
of  red  clay.  This  light-colored  clay  is  nearly  impervious,  a  thin 
layer  being  sufficient  to  affect  serioudy  the  underdrainage.  It  occa- 
sionally occurs  as  a  heavy  bed  several  feet  thick.  In  such  cases  the 
subsoil  is  merely  the  weathered  upper  portion,  the  iron  content  being 
highly  oxidized. 

In  some  instances  the  lower  subsoil  is  a  mottled  red  and  white 
silty  clay,  becoming  more  sandy  with  depth.  This  graduates  down- 
ward to  a  white  micaceous  sand,  which  gives  better  underdrainage, 
provided  the  subsoil  is  not  more  than  3  or  4  feet  in  depth. 

The  distinguishing  feature  of  this  type  is  the  heavy  red  subsoil. 
It  affects  the  agricultural  value  to  a  marked  degree,  since  the  sandy 
loam  of  the  surface  is  generally  too  thin  to  mask  the  characteristics 
of  the  clay.  In  old  fields  where  considerable  erosion  has  occurred 
the  clayey  material  is  exposed  in  many  places.  These  red  spots 
show  very  plainly  where  the  ground  is  freshly  plowed,  and  their 
location  is  indicated  later  in  the  season  by  the  thin  stand  and  dwarfed 
appearance  of  the  cotton  and  com  plants.  Such  phases  of  the  type 
are  difficult  to  keep  in  good  tilth.  In  wet  seasons  they  are  so  miry 
that  cultivation  is  practically  impossible,  and  on  drying  the  surface 
becomes  very  hard.  In  the  depressions,  where  washings  from  the 
adjacent  hillsides  have  accumulated,  the  soil  is  very  loamy  and 
responds  generously  to  good  tillage. 

The  Susquehanna  fine  sandy  loam  near  Randolph  occupies  the 
crests  of  some  rather  broad  divides.  A  considerable  proportion  of 
the  entire  area  is  moderately  undulating  and  the  soil  has  a  depth  of  8 
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to  12  inches.  Such  phases  are  well  adapted  to  cotton.  They  endure 
drought  well  if  properly  managed  and  with  an  increase  of  the  humus 
content  produce  good  crops  of  com. 

In  the  areas  south  of  Ingate  some  very  loamy  phases  of  the  type 
are  found.  There,  are  also  considerable  tracts  of  land  which  have 
been  abandoned  or  are  used  only  for  pasture. 

The  large  area  between  the  heads  of  Sandy  and  Copperas  creeks  is 
very  broken  and  of  little  agricultural  value.  The  areas  north  of 
Eoline  include  the  crests  of  some  narrow  interstream  divides.  The 
soil  is  thin  and  erodes  badly.  Much  of  it  apparently  consists  of  very 
fine,  well  rounded  quartz  grains  with  less  than  the  usual  proportion 
of  clay  and  silt.  In  all  old  fields  and  in  some  of  the  uncleared  land 
in  this  vicinity  the  organic  matter  content  is  very  low  and  the  soil  has 
a  peculiar  white,  "  lifeless  "  appearance. 

The  native  vegetation  consists  chiefly  of  deciduous  trees.  Hickory 
and  several  varieties  of  oak  are  abundant.  On  the  high  ridges  some 
longleaf  pine  is  interspersed  with  these  varieties,  but  it  avoids  the 
heaviest  phases.  In  the  ravines  and  along  the  streams  poplar,  swamp 
pine,  sycamore,  maple,  gum,  and  cucumber  trees  are  found. 

Much  of  this  type  formerly  under  cultivation  has  been  abandoned. 
Old  fields  now  grown  up  in  loblolly  pine  are  rather  common.  Their 
cultivation  was  discontinued  after  the  original  humus  supply  was 
exhausted  and  erosion  had  removed  much  of  the  sandy  loam.  If 
shallow  plowing  is  practiced  for  a  number  of  years,  the  subsoil  be- 
comes very  compact  at  the  plow  line.  On  a  steep  hillside  a  single 
heavy  rain  will  occasion  irreparable  injury  by  washing  away  most 
of  the  light  soil.  Terracing  and  deep  plowing  will  prevent  some  of 
this  waste. 

Much  of  this  type  is  not  permanently  productive.  The  phases  that 
most  closely  resemble  the  Orangeburg  soils  are  possible  exceptions. 
In  most  instances  the  light-colored  fine  sandy  lands  having  the 
unweathered  clay  more  or  less  in  evidence  at  a  depth  of  2  to  3  feet 
rapidly  decline  in  crop  yields  after  a  few  years  of  cultivation.  The 
cultural  difficulties  already  pointed  out  are  the  chief  causes  of  this 
decrease  in  productiveness,  but  where  a  good  physical  condition  is 
maintained  the  yields  do  not  compare  favorably  with  those  on  the 
Orangeburg  types.  This  is  doubtless  due  to  some  property  of  the 
Tuscaloosa  clay  from  which  the  soil  is  derived. 

The  best  phases  of  this  type  will  produce  from  one-half  to  1  bale 
of  cotton  per  acre.  Com  yields  from  10  to  20  bushels.  Where  the 
soil  is  thin  and  clayey,  winter  oats  and  rye  succeed,  furnishing  not 
only  good  pasture,  but  also  much-needed  cover  crops.  Much  of  this 
land  could  be  profitably  utilized  in  the  production  of  forage  crops. 
If  the  growing  of  Japan  clover  and  Bermuda  grass  were  encouraged, 
good  pasture  could  be  cheaply  obtained. 
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The  value  of  improved  land  ranges  from  $10  to  $15  an  acre, 
rough  land  is  valued  according  to  the  timber  upon  it. 

The  following  table,  gives  the  results  of  mechanical  analyses  of 
samples  of  the  soil  and  subsoil  of  this  type : 

Mechanical  analyses  of  SusquehcMna  fine  sandy  loam. 


Number. 

Deaoriptton. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very 
fine  sand. 

sut. 

Clay. 

18740 

SoO 

Percent. 

0.4 

.0 

.0 

Percent. 
1.1 
.3 

.1 

Percent. 
4.3 
.4 
.2 

Percent. 
32.5 
18.0 
13.3 

Percent. 

21.0 

0.1 

8.0 

Percent. 
32.0 
2a8 
28.8 

Percent, 
8.7 

lg750 

SubsoU 

Lower  sub- 
soil. 

fia5 

18751 

40.0 

SUSQUEHANNA  CLAY. 

A  few  small  areas  of  the  Susquehanna  clay  have  been  mapped.  It 
is  essentially  the  subsoil  of  the  Susquehanna  fine  sandy  loam  from 
which  all  the  lighter  surface  material  has  been  removed. 

The  area  around  Randolph  is  a  high  ridge  from  which  the  original 
surface  soil  has  been  eroded  since  the  land  was  cleared.  The  other 
areas  include  both  old  fields  and  virgin  land.  The  latter  generally 
has  a  thin  covering  of  fine  sandy  loam,  which  on  the  steeper  slopes 
has  been  held  in  place  by  forest  growth. 

In  all  the, cultivated  areas  of  the  Susquehanna  fine  sandy  loam 
small  spots  of  this  type  may  be  found,  but  no  attempt  has  been  made 
to  show  them  on  the  map. 

The  heaviest  phases  of  this  type  are  practically  untillable.  At 
certain  stages  in  the  moisture  conditions  of  the  first  foot  or  two  it 
yields  fairly  well  to  cultivation.  It  should  never  be  worked  or  tram- 
pled over  when  wet. 

Since  clay  soils  in  general  are  best  adapted  to  grasses,  much  of  this 
type  could  be  well  utilized  for  forage  crops  or  pasture.  It  is  highly 
probable  that  a  heavy  application  of  lime  would  assist  in  securing 
a  stand  of  mixed  grasses  and  clover.  Permanent  pasture  could  be 
secured  on  many  of  the  old  fields  now  supporting  practically  nothing 
of  value. 

GUIN   GBAVELLT   SANDY  LOAM. 

The  Guin  gravelly  sandy  loam  to  a  depth  of  10  to  16  inches  is  a 
sandy  gravelly  loam  very  loose  and  open  in  structure.  The  surface 
in  most  places  is  covered  with  small  stones  and  gravel.  The  latter 
consists  almost  entirely  of  the  rounded  quartz  pebbles  so  common  in 
the  middle  and  southern  parts  of  the  county.  The  larger  stones  are 
the  flat,  iron-cemented  sandstones,  but  as  a  rule  they  are  not  abundant 
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in  this  soil.  A  few  inches  below  this  surface  the  material  is  much 
heavier,  being  usually  a  coarse  yeUow  sandy  loam  with  pebbles  dis- 
tributed through  it 

The  subsoil  is  a  yellow  or  reddish-yellow  sandy  clay  with  varying 
amounts  of  coarse  sand  and  gravel.  In  most  instances  the  lower  part 
of  the  soil  section  grades  into  the  sands  or  clays  of  the  Tuscaloosa 
formation.  On  some  of  the  ridges  a  thin  crust  of  iron  may  lie  be- 
tween the  two  at  a  depth  of  3  to  4  feet.  In  the  depressions  and  on  the 
flanks  of  the  larger  divides  the  Guin  gravelly  sandy  loam  is  a  coUuvial 
soil  having  considerable  depth.  It  is  usually  very  open  and  readily 
leached  by  the  rain  water.  This  characteristic,  together  with  the 
rough  topography,  renders  the  type  as  a  whole  of  little  agricultiu*al 
value. 

The  native  vegetation  consists  chiefly  of  longleaf  pine  with  more 
or  less  black-jack  oak  on  the  sandy  phases,  and  under  present  con- 
ditions it  is  best  adapted  to  forestry.  Some  of  this  soil  is  well 
adapted  to  peaches  and  pears.  Grapes  have  been  grown  with  con- 
siderable success,  but  the  distance  from  market  and  the  inaccessi- 
bility of  most  of  this  type  renders  it  unsuitable  for  such  purposes. 

NORFOLK  SANDY  LOAM. 

The  Norfolk  sandy  loam,  to  a  depth  of  12  to  15  inches,  is  a  medium 
to  fine  sand  or  a  very  light  sandy  loam.  There  is  a  small  percent- 
age of  coarse  sand  and  some  gravel  present,  which  shows  very 
plainly  in  old  fields  after  a  rain.  The  color  is  light  gray.  After 
the  original  organic  matter  content  is  exhausted,  which  occurs  a  few 
years  after  the  land  has  been  put  under  cultivation,  the  surface  has 
a  decidedly  bleached  appearance.  The  light  color  and  coarser  texture 
of  the  type  distinguishes  most  of  it  from  the  Orangeburg  and  Guin 
soils.  It  seldom  contains  iron  crusts  or  other  ferruginous  material, 
consisting  chiefly  of  siliceous  sand.  The  subsoil  is  a  yellow  sandy 
clay,  becoming  heavier  with  depth. 

Small  areas  of  this  type  are  found  in  the  southeastern  part  of  the 
county.  Portions  of  these  areas  are  cultivated,  chiefly  to  com  and 
cotton,  but  the  average  yields  are  low.  The  former  seldom  exceeds 
10  or  12  bushels  per  acre,  and  the  latter  averages  about  one-half  bale. 
Winter  oats  do  well,  and  some  of  the  type  could  be  profitably  used 
for  this  crop.  If  followed  by  cowpeas  the  organic  matter  content 
would  be  increased  so  that  the  soil  could  better  withstand  drought 
and  the  following  crops  of  corn  and  cotton  would  be  benefited.  This 
light  soil  is  well  adapted  to  truck  crops,  but  owing  to  present  lack  of 
market  facilities  these  can  not  be  profitably  grown.  On  this  type  a 
fine  quality  of  sugar-cane  sirup  of  superior  flavor  and  color  can  be 
produced. 
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GUIN  SANDT  LOAll. 

The  Guin  sandy  loam  is  a  gray  to  grayish-brown  sandy  loam. 
While  the  finer  grades  of  sand  predominate,  there  is  generally  a  per- 
ceptible amount  of  medium  sand  and  sometimes  enough  coarse  grades 
to  give  a  decidedly  gritty  feel  to  a  sample  when  rubbed  between  the 
fingers.  It  contains  sufficient  silt  and  clay  to  be  coherent  when  wet, 
but  when  dry  is  very  friable  and  in  most  instances  plows  into  a  loose, 
deep  seed  bed,  the  surface  never  becoming  cloddy. 

The  contact  between  the  soil  and  subsoil  is  generally  well  marked 
by  the  difference  in  color  and  structure.  Below  8  to  10  inches  the 
material  is  a  dull  reddish-brown  or  yellow-brown  color,  which  pre- 
vails to  a  depth  of  several  feet.  To  a  depth  of  18  to  20  inches  the 
content  of  clay  and  silt  increases,  giving  the  material  more  coherency 
and  firmness  than  the  soil  possesses.  The  sand  seems  to  average  a 
little  coarser  in  texture.  Below  20  inches  the  relative  proportion  of 
sand  increases  with  depth,  and  the  lower  subsoil  is  usually  a  light 
sandy  loam. 

In  this  area  the  Guin  soils  represent  a  rather  broad  transition  be- 
tween the  Orangeburg  and  Susquehanna  series.  The  material  form- 
ing the  Guin  series  should  be  classed  geologically  with  the  Lafayette 
formation  rather  than  with  the  Tuscaloosa.  It  seems  to  have  under- 
gone the  same  method  of  deposition  as  the  former,  perhaps  the  only  • 
difference  being  that  its  constituents  are  chiefly  of  local  origin  and 
include  a  relatively  greater  percentage  of  sand.  The  latter  gives  the 
coarser  texture  and  more  open  structure  which  the  Guin  soils  present 
when  compared  with  the  Orangeburg.  The  freer  circulation  of  air 
and  water  may  have  affected  the  iron  content,  producing  brown 
instead  of  red  tints.  Local  variations  in  color  are  of  frequent  occur- 
rence. In  general,  the  heavier  phases  of  the  subsoil  have  red  or  red- 
dish tints,  while  the  lighter  textured  ones  incline  to  gray  and  brown. 
The  organic  matter  content  is  low,  affecting  only  the  color  of  the 
immediate  surface. 

The  topography  varies  from  undulating  to  hilly.  Its  average  ele- 
vation is  less  than  that  of  the  other  upland  types.  Some  small  areas 
resembling  the  Kalmia  fine  sandy  loam  are  found  along  the  minor 
streams.  On  some  of  the  higher  ridges  the  type  graduates  to  the 
Guin  fine  sand. 

This  type  is  not  highly  esteemed  for  general  farming.  It  does  not 
withstand  drought  well,  and  in  wet  seasons  the  comparatively  rapid 
percolation  of  water  tends  to  leaching.  Farmers  complain  that  it  will 
not  "hold  fertilizers." 

Being  light  and  well  drained  the  type  is  adapted  to  early  truck. 
Near  Blocton  considerable  produce  of  this  kind  is  grown  for  local 
markets,  besides  melons,  sweet  potatoes  and  tomatoes.  Peaches  and 
grapes  are  grown  with  considerable  success. 
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This  soil  would  be  greatly  benefited  by  liberal  additions  of  vege- 
table material,  preferably  some  green  crop  plowed  under.  This 
would  correct  the  deficiency  in  organic  matter,  or  humus,  and  by 
increasing  the  loaminess  of  the  soil  would  make  it  more  retentive  of 
moisture.  The  latter  is  even  more  essential  than  the  former.  By 
gradually  increasing  the  depth  of  plowing  some  of  the  clay  subsoil 
would  be  added  to  the  surface  soil  and  this  would  also  increase  the 
moisture-holding  capacity  of  the  soil  if  shallower  cultivation  be 
followed. 

The  following  table  gives  the  results  of  mechanical  analyses  of 
samples  of  the  soil  and  subsoil  of  this  type : 

Mechanical  analyses  of  Ouin  sandy  loam. 


Number. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Veiy 
fine  sand. 

sut. 

Cky. 

18735 

Soil 

Percent. 

a8 

.4 

Percent. 

las 

11.6 

Percent. 

18.8 
1&5 

Percent. 
90.5 
27.2 

Percent 
7.7 
6.7 

Percent 
18.3 
22.1 

Percent 

ia5 

18736 

Subsoil 

lfi.8 

OUIN   FINE  SAND. 

■The  Guin  fine  sand  is  a  somewhat  anomalous  type  associated  with 
the  Susquehanna  and  Guin  soils.  It  represents  local  accumulations 
of  sand,  mostly  of  the  finer  grades,  evidently  derived  from  the 
arenaceous  strata  of  the  Tuscaloosa  formation.  It  is  most  commonly 
found  on  the  high  divides,  but  some  small  areas  occur  on  the  flanks 
of  hills.  In  many  places  in  the  vicinity  of  Pondville  the  Guin  sandy 
loam  passes  gradually  into  this  type,  but  the  areas  are  too  small  to 
map. 

The  soil  as  mapped  is  generally  a  loose,  incoherent,  grayish  sand 
10  to  15  inches  deep.  In  the  areas  that  are  low  in  organic  matter 
content  the  surface  soil  is  very  light  colored.  The  subsoil  is  a  fine 
sand,  somewhat  more  loamy  than  the  surface.  Upon  its  capacity  to 
absorb  and  hold  moisture  depends  the  crop-producing  power  of  this 
type.  In  most  places  it  is  open  in  structure  and  so  deep  that  it 
rapidly  loses  moisture ;  consequently  this  land  has  a  low  agricultural 
value.  Where  the  subsoil  consists  of  a  fine  loamy  sand,  bright  red 
in  color,  good  cotton  may  be  grown  in  seasons  of  average  rainfall. 
Winter  oats  would  do  well  and  could  be  followed  by  an  early  crop. 
This  phase  of  the  type  is  very  susceptible  of  improvement  and  should 
be  more  generally  utilized  in  the  production  of  forage  crops. 

The  small  area  northwest  of  Eoline  occupies  some  high  ridges, 
mostly  covered  at  the  present  time  with  longleaf  pine  and  blackjack 
oak.    It  is  generally  lighter  colored  than  the  areas  near  the  Guin 
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soils.    The  subsoil  in  most  places  is  a  dull  brownish-gray  sand  or  very 
light  sandy  loam  of  unknown  depth. 

Owing  to  the  variable  nature  of  this  type,  no  samples  were  col- 
lected for  mechanical  analysis. 

KALMIA  FINE   SANDY   LOAM. 

The  Kalmia  fine  sandy  loam  is  a  light-brown  fine  sandy  loam, 
having  a  depth  of  6  to  7  inches.  The  percentage  of  medium  to 
coarse  sand  is  usually  low,  while  that  of  silt  is  quite  high,  giving 
the  material  a  decidedly  loamy  character. 

After  a  heavy  rain  it  packs  to  a  moderate  degree  of  firmness,  and 
the  surface  has  the  appearance  of  a  loam.  Under  usual  moisture 
conditions  the  cultivated  soil  is  very  friable  as  deep  as  it  has  been 
plowed.  The  lightest  phases  of  the  type  are  a  loamy  sand  10  to  15 
inches  deep.  If  deficient  in  humus,  they  are  very  light  in  color. 
These  sandy  phases  constitute  but  a  small  proportion  of  the  total 
area. 

The  subsoil  is  much  heavier  than  the  soil.  In  most  instances  it  is 
a  silty  clay  containing  considerable  medium  and  fine  sand.  It  extends 
to  a  depth  of  several  feet  without  marked  change  in  color  or  texture. 
As  a  rule  the  lowland  has  a  heavier  subsoil  than  that  occupying 
greater  elevations.  In  the  latter  positions  the  deep  subsoil  is  similar 
to  that  of  the  Orangeburg  soils. 

While  the  composition  may  vary  from  a  heavy  fine  sandy  loam 
to  a  sandy  clay  the  structure  and  color  are  more  uniform,  the  latter 
being  a  light  brownish  yellow,  frequently  a  tint  suggestive  of  ground 
ginger.  The  subsoil  is  more  porous  than  the  red  material  under- 
lying the  Orangeburg  soils.  During  rainy  periods  in  the  winter 
the  fields  are  miry,  although  the  surface  may  have  every  appearance 
of  a  rather  firm  loam. 

The  "  spongy  '*  nature  of  the  subsoil  seems  to  prevail  to  a  con- 
siderable depth.  It  enables  this  material  to  absorb  a  large  amount 
of  water  and  on  the  heaviest  land  cultivation  is  sometimes  delayed 
in  the  spring.  The  type,  as  a  rule,  withstands  drought  well  if  given 
proper  cultivation. 

This  soil  is  typically  developed  on  the  gently  sloping  areas  found 
on  the  east  side  of  Cahaba  Valley.  It  is  associated  with  the  Green- 
ville fine  sandy  loam  and  frequently  marks  the  transition  between 
this  type  and  second  bottoms.  Several  large  bodies  are  located  be- 
tween Brent  and  Harrisburg. 

On  the  smaller  streams  it  usually  occupies  fairly  well  defined  ter- 
races and  extends  some  distance  up  the  moderately  sloping  hillsides. 
On  Haysoppy,  Affonee,  Blue  Guttee,  Oakmulgee,  and  the  upper  tribu- 
taries of  Six  Mile  Creek  areas  are  found  varying  in  size  from  mere 
strips  along  the  base  of  a  hill  to  tracts  of  several  hundred  acres. 
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The  type  also  occurs  on  the  uplands  in  or  near  shallow  basins  found 
in  a  few  instances  at  the  extreme  heads  of  drainage  lines. 

This  soil  is  derived  from  the  Lafayette  formation.  It  represents 
material  which  has  undergone  more  or  less  local  transportation  and 
upon  redeposition'  has  not  settled  as  compactly  as  in  the  original 
state. 

The  iron  content  has  also  been  changed.  The  freer  circulation  of 
the  ground  water,  combined  with  the  comparatively  high  organic 
matter  content  of  the  virgin  soil  undoubtedly  caused  the  change  in 
the  form  of  the  iron  oxide  in  the  material  to  a  depth  of  several  feet 

This  is  a  desirable  type  for  general  farming.  While  most  of  it 
has  sufficient  relief  to  give  good  drainage  none  of  it  washes  badly. 
The  li^t  soil  is  easily  tilled  and  well  adapted  to  cotton  growing. 
These  features  commend  it  to  the  large  land  owners  who  must 
necessarily  employ  negro  labor.  In  favorable  seasons  the  average 
yield  of  cotton  is  upward  of  1  bale  per  acre.  Many  fields  in  the 
Cahaba  Valley  have  been  continuously  planted  to  cotton  for  ten  or 
fifteen  years  and  still  give  good  returns. 

All  of  this  soil  with  the  exception  of  that  recently  cleared  is 
deficient  in  humus.  The  yields  of  com  and  cotton  are  increased  by 
applications  of  cotton-seed  meal.  Some  farmers  use  a  little  high- 
grade  acid  phosphate  in  combination  with  the  meal  with  good 
results.  The  readiness  with  which  most  of  this  type  responds  to 
fertilization  is  due  in  some  measure  to  the  excellent  physical  condi- 
tion in  which  the  soil  may  be  kept.  No  fertilizer  is  lost  through 
excessive  leaching  or  rendered  unavailable  by  bad  surface  conditions. 

The  minor  crops,  such  as  oats,  cowpeas,  sorghum,  sweet  potatoes, 
and  peanuts,  in  addition  to  garden  vegetables,  are  successfully  grown. 
Some  of  the  lighter  phases  are  well  adapted  to  the  production  of 
sugar-cane  sirup  of  excellent  quality. 

Much  of  this  type  is  included  in  large  plantations  which  are  not 
for  sale.  The  smaller  areas  are  so  generally  associated  with  other 
types  of  soil  that  an  accurate  estimate  of  their  value  can  not  be  made. 
It  may  be  stated,  however,  that  very  little  cleared  land  can  be 
bought  for  less  than  $30  or  $40  an  acre. 

The  following  table  gives  the  results  of  mechanical  analyses  of 
samples  of  the  soil  and  subsoil  of  this  type : 


Mechanical  analyses  of  Kalmia  fine  sandy  loam. 


Number. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very 
fine  sand. 

sut. 

Clay. 

18727 

Soil 

Percent. 

0.7 

.6 

Percent. 
9.6 
4.2 

Percent. 
13.4 
0.5 

Percent. 
84.1 
21.9 

PercenL 
6.9 

Percent. 
28.3 
30.4 

PercenL 
5.1 

Ig728 

Sabsoil 

26.7 

Digitized  by 


Google 


lit 


L\ 


SOIL  SITBVEY  OP  BIBB  COUNTY,  ALABAMA.  687 


DEKALB  FINE  BANDY  LOAM. 


The  Dekalb  fine  sandy  loam  to  a  depth  of  about  10  inches  is  a  very 
light  yellowish-gray  to  yellowish-brown  silty  loam  or  very  fine  sandy 
loam.  The  surface  of  cultivated  fields  is  usually  lighter  in  color 
than  the  soil  a  few  inches  below,  and,  when  dry,  has  a  slightly  ashy 
appearance.  It  is  very  friable  and  only  where  the  silt  content  is 
usually  high  has  it  any  marked  tendency  to  pack  after  rains. 

The  content  of  fine  sand  is  variable,  being  influenced  by  the 
character  of  the  underlying  rock  and  by  surface  configuration.  On 
the*  steeper  hillsides  the  soil  is  generally  lighter  in  texture  than  on 
the  tops  of  the  divides  or  on  the  more  moderate  slopes.  Where  the 
organic  matter  content  is  above  the  average  the  soil  is  very  loamy  and 
may  be  easily  kept  in  good  tilth. 

A  relatively  large  proportion  of  this  soil  consists  of  bits  of  brown 
weathered  sandstone  ranging  in  size  from  small  angular  grains  to 
flat  pieces  an  inch  or  two  across.  They  give  the  surface  of  some  of 
the  cultivated  land  a  gravelly  appearance  and  impart  a  coarse,  lumpy 
feel  when  rubbed  in  the  hand.  Near  Blocton  much  of  this  stony 
material  is  an  arenaceous  shale  rather  than  sandstone.  Some  rounded 
crystalline  gravel  and  ferruginous  concretions  are  found  on  the 
higher  ridges. 

The  subsoil  is  a  silty  clay  loam  or  silty  clay,  tisually  becoming 
heavier  at  a  depth  of  25  to  30  inches.  It  is  less  friable  than,  the  soil, 
but  is  not  very  compact.  Under  the  prevailing  moistui'e  conditions 
it  is  crumbly,  although  it  does  not  have  a  pronounced  granular  struc- 
ture. The  structure  of  the  subsoil  as  a  whole  is  affected  by  the  pres- 
ence of  a  large  proportion  of  rock  fragments  in  various  stages  of  dis- 
integration. With  increased  depth  the  stones  are  larger,  less  affected 
by  decay,  and  at  2  to  3  feet  below  the  surface  constitute  most  of  the 
soil  mass.     At  5  feet  or  less  solid  rock  is  usually  found. 

Where  the  rock  has  a  shaly  structure  the  subsoil  is  usually  a  yellow- 
ish colored  material.  This  color  is  common  to  the  small  semialluvial 
areas  where  the  drainage  is  poor.  The  more  massive  phases  of  the 
sandstone  contain  considerable  iron  and  as  they  disintegrate  assume 
a  reddish  color.  The  further  the  process  of  decay  proceeds  the  more 
pronounced  this  tint  becomes.  Pieces  of  rotten  rock  which  may  be 
easily  broken  in  the  hands  are  light  red.  The  mor6  thoroughly  de- 
composed material  is  generally  yellowish  red,  and  this  is  the  usual 
color  of  the  subsoil.  This  is  strictly  a  residual  soil  derived  from  a 
sandstone  formation  of  the  Coal  Measures. 

As  already  suggested,  local  variations  in  the  nature  of  the  rock 
occur,  but  they  do  not  materially  change  the  character  of  the  soil. 
Between  Pratt  Creek  and  Hargrove  much  of  the  rock  is  rather  coarse 
in  t?xtui^  and  th^  §pil  is  a  deepr  i^d  i»  color  mi  mov^  sandy  tbao 
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farther  north.  On  Shades  Creek  and  on  each  side  of  the  Cahaba 
River  it  is  light  in  texture  and  frequently  stony. 

This  type  occurs  in  one  large  area  in  the  northeastern  part  of  the 
county.  It  is  well  drained  by  several  creeks  and  many  small  branches 
which  empty  directly  into  the  Cahaba  River.  Most  of  these  flow 
through  rather  narrow  gorges,  with  more  or  less  outcropping  of  sand- 
stone along  the  lower  hillsides.  The  upper  portion  of  many  of  the 
ridges  are  moderate  slopes  and  a  considerable  part  of  their  area  can 
be  cultivated. 

Nearly  all  of  this  type  is  covered  with  a  second  growth  of  oak, 
hickory,  and  a  few  other  varieties  of  hardwoods.  The  longleaf  pine, 
never  abundant,  has  been  removed  and  used  in  the  mines.  The 
undergrowth  includes  a  considerable  variety  of  grasses  and  more 
herbaceous  plants  than  are  commonly  found  on  the  Orangeburg  and 
Susquehanna  soils.  The  native  pasturage,  in  many  places,  is  very 
poor,  owing  to  the  density  of  the  black-jack  oak. 

Most  of  this  land  is  owned  in  large  tracts  by  companies  interested 
chiefly  in  mining  coal.  Its  agricultural  possibilities  have  hardly  been 
determined.  On  the  small  farms  in  the  little  valleys,  where  there  is 
more  than  the  average  depth  of  soil,  cotton,  corn,  and  a  limited 
variety  of  vegetables  are  grown  with  fair  success.  In  Blocton  there 
are  many  gardens  located  on  this  type  of  soil.  Receiving  no  other 
fertilization  than  liberal  applications  of  stable  manure,  they  produce 
a  great  variety  of  vegetables.  While  these  highly  cultivated  plots 
are  affected  by  drought,  they  will  withstand  a  short  period  of  dry 
weather  much  better  than  poorly  cultivated  land,  causing  the  latter  to 
be  frequently  referred  to  as  an  entirely  different  type.  This  dif- 
ference is  due  to  the  better  moisture-holding  properties  of  the  soil 
containing  the  greater  amount  of  humus  and  receiving  more  frequent 
surface  cultivation. 

Grapes  do  well  on  this  type;  also  apples,  plums,  and  small  fruits. 
On  the  ridges  where  good  air  drainage  is  assured,  and  where  the  soil 
has  a  depth  of  3  to  4  feet,  strawberries  could  be  successfully  grown. 
The  soil  should  be  heavily  manured,  and  planted  in  corn,  potatoes,  or 
some  other  cultivated  crop  the  preceding  seasons.  In  preparing  the 
land  for  these  plants,  deep  plowing  is  absolutely  essential.  This 
should  be  done  in  the  fall,  in  order  to  conserve  as  much  of  the  winter 
rainfall  as  possible.  It  is  necessary  to  have  the  ground  in  a  high 
state  of  cultivation  before  setting  the  plants,  and  subsequent  tillage 
should  be  frequent  and  done  with  a  view  of  conserving  moisture  in 
the  soil. 

The  same  observations  apply  equally  well  to  other  truck  crops  on 
this  particular  type.  The  soil  has  not  suflScient  depth  to  render  it 
capable  of  maintaining  a  high  moisture  content,  but  this  in  a  measure 
can  be  remedied  by  proper  tillage. 
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The  excellent  local  markets  afforded  by  the  mining  towns  justify 
the  expenditure  of  more  labor  than  is  profitable  where  products  must 
be  shipped  long  distances. 

The  type  does  not  seem  to  be  well  adapted  to  peaches.  No  special 
attention,  however,  has  been  given  to  their  cultivation  or  to  the  selec- 
tion of  varieties  adapted  to  this  locality.  Sweet  potatoes  do  well  on 
this  soil;  also  forage  crops  of  all  kinds. 

Locations  may  be  found  well  adapted  to  fruit  and  truck  raising  for 
local  markets,  but  the  type  is  not  well  adapted  to  general  farming. 

A  few  miles  north  of  Centerville  there  is  a  little  valley  on  the  east 
side  of  the  Cahaba  River,  opening  on  the  north  into  the  gorge  of  the 
river.  It  is  entirely  surrounded  by  high  hills.  The  floor  of  this 
basin  is  an  outcrop  of  subcarboniferous  shale,  part  of  which,  at  least, 
is  calcareous,  giving  rise  to  a  residual  soil,  which  represents  a  phase 
of  the  Dekalb  fine  sandy  loam.  The  soil  approaches  a  yellowish  clay 
loam,  and  is  rather  stiff,  but  not  inclined  to  be  cloddy.  Shale  frag- 
ments are  numerous  and  in  some  places  very  abundant.  The  subsoil 
is  a  yellow  silty  clay,  becoming  heavier  with  depth.  It  contains  more 
or  less  stony  material,  the  amount  varying  considerably  in  different 
parts  of  the  valley.  Most  of  this  phase  is  cultivated,  producing  fair 
yields.  Cotton  does  not  attain  a  large  size,  but  the  plants  are  strong 
and  yield  well.  This  heavy  phase  is  better  adapted  to  grasses.  It  is 
probable  that  clover  and  alfalfa  could  be  easily  grown. 

■  The  average  results  of  mechanical  analyses  of  samples  of  the  soil 
and  subsoil  of  the  Dakalb  fine  sandy  loam  are  given  in  the  following 
table: 

Mechanical  analyses  of  Dekalb  fine  sandy  loam. 


Number. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very 
fine  sand. 

Silt. 

Clay. 

18731, 19068 

Soil 

Percent, 

3.3 

.9 

Percent, 

a9 

3.1 

Percent. 
2.9 
1.2 

Percent, 
18.7 
3.3 

Percent. 
16.9 
0.5 

Percent, 
38.8 
45.6 

PercenL 
15.4 

18732,19069 

Sabfloll 

39.3 

HANCEVnXE  FINE   SANDY   LOAM. 

A  small  area  of  the  Hanceville  fine  sandy  loam  is  found  in  the 
northern  part  of  the  county  on  the  divide  locally  known  as  "  Sand 
Mountain."  This  is  an  elevated  ridge  of  light-colored  sandstone, 
much  harder  than  the  rock  to  the  south  from  which  the  Dekalb  fine 
sandy  loam  has  been  derived,  the  weathered  outcrops,  consisting 
usually  of  large  rounded  masses  of  graystone,  forming  areas  of 
Rough  stony  land  on  each  flank  of  the  "  Mountain."  On  the  top  a 
residual  soil  has  accumulated  to  a  depth  varying  from  a  tev^  inches 
to  many  feet. 

72362*>— 10 44  r^^^^T^ 
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The  virgin  soil  is  a  friable  fine  sandy  loam.  The  upper  portion 
is  dark  gray  in  color  through  the  addition  of  organic  matter.  At  a 
depth  of  a  few  inches  it  is  more  compact  and  changes  to  a  reddish 
loam.  It  contains  considerable  medium  and  some  coarse  sand  which 
is  "  sharper  "  than  that  usually  found  in  other  soils  of  this  area. 

The  subsoil  is  a  compact  sandy  clay  of  a  bright  Indian  red  color, 
usually  becoming  heavier  with  increase  of  depth.  In  many  instances, 
however,  the  contact  between  the  soil  and  subsoil  is  sharply  indicated 
by  the  marked  increase  in  clay  at  8  to  10  inches  below  the  surface, 
while  the  deep  subsoil  is  rather  sandy.  When  wet  this  sandy  clay 
is  very  plastic,  and  if  handled  stains  the  fingers  red.  When  dry 
it  becomes  very  hard,  the  high  clay  content  serving  to  cement  the 
sharp  sand  very  firmly. 

On  the  limited  area  under  cultivation  all  field  crops  common  to 
this  county  are  grown.  It  seems  to  be  well  adapted  to  tree  fruits, 
and  a  few  very  old  apple  trees  are  on  this  type.  The  elevation  insures 
immunity  from  the  frosts  which  damage  trees  on  lower  land. 

This  soil  is  exceptionally  responsive  to  careful  management.  In 
its  cultivation  the  conservation  of  moisture  should  be  given  much 
consideration.  The  soil  body  will  absorb  and  hold  a  heavy  rainfall, 
but  in  old  fields,  where  the  organic  matter  content  is  low,  the  surface 
packs  and  evaporation  is  very  rapid.  Deep  plowing  and  frequent 
shallow  cultivation  would  be  beneficial.  The  effects  of  heavy  applica- 
tions of  manure  are  observable  for  many  years  afterwards. 

The  following  table  shows  the  results  of  mechanical  analyses  of  a 
sample  of  the  soil  and  subsoil  of  Hanceville  fine  sandy  loam : 

Mechanical  analyses  of  Hanceville  fine  sandy  loam. 


Number. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very 
fine  sand. 

Silt 

Clay. 

18761 

flnll 

Percent. 
0.7 
.3 

Percent. 
5.5 
3.1 

Percent. 
11.8 
7.9 

Percent. 
27.0 
17.fi 

Percent. 
B.Z 
7.fi 

Percent. 
35.3 
22.4 

PereenL 
U.3 

18782 '  Subsoil 

1 

4L1 

M0I9TEVALL0  SHALE  LOAM. 


The  Montevallo  shale  loam  to  a  depth  of  several  inches  is  a  friable 
silt  loam.  It  usually  contains  a  relatively  high  percentage  of  very 
fine  sand,  besides  numerous  angular  bits  of  soft  brown  shale. 

The  subsoil  is  a  heavy  silty  loam  or  loam  and  in  many  instances  a 
rather  stiff  clay  which  would  doubtless  be  very  compact  were  there 
no  shale  fragments  present.  These  increase  in  size  and  abundance 
with  increase  of  depth.  Hillside  washes  3  to  4  feet  deep  show  the 
lower  subsoil  to  be  a  mass  of  small,  rhomboidal  pieces  of  shale  with 
little  interstitial  material. 
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The  color  of  most  of  this  type  is  a  purplish  brown,  but  gray  and 
yellowish  tints  also  occur.  Near  Shoal  Creek  cultivated  hillsides 
show  marked  variations  in  color  and  texture,  due  to  the  varied  com- 
position of  the  parent  rock  and  to  the  admixture  of  material  from 
the  Coal  Measures  to  the  north. 

This  soil  is  derived  from  the  Montevallo  shales,**  a  compact  argil- 
laceous rock  of  the  Cambrian  age.  The  exposed  portions  all  show 
the  effects  of  the  displacement  to  which  it  has  been  subjected.  The 
rock  is  so  broken  by  fracture  planes  and  sharp  folds  that  it  breaks 
down  rather  rapidly,  forming  hills  of  moderate  height  and  easy 
slopes. 

These  shales  are  usually  purplish  brown  in  color,  and  in  some 
instances  a  dull  Indian  red,  while  bands  of  greenish  gray  and  gray 
also  occur.  Occasional  lenses  of  impure  limestone  and  thin  sand- 
stone are  found  in  the  northeastern  exposures  in  this  county. 

A  series  of  exposures  occur  from  Shoal  Creek  almost  to  Center- 
ville.  So  rtiuch  of  the  formation  is  concealed  beneath  the  Lafayette 
material  that  the  total  area  of  this  soil  is  limited  to  less  than  2 
square  miles. 

This  is  a  productive  soil  wherever  it  has  suflScient  depth  to  main- 
tain a  fair  degree  of  moisture.  On  the  hillsides  it  is  generally  so 
shallow  that  a  brief  period  of  drought  causes  serious  injury  to  crops. 
Some  fields  have  been  cultivated  without  regard  to  the  effects  of  sur- 
face washing,  and  consequently  they  are  now  practically  worthless 
except  for  pasture  or  forestry.  In  the  depressions,  where  physical 
conditions  are  more  favorable,  corn,  oats,  and  vegetables  do  well. 
Apple  and  plum  trees,  as  well  as  grapes  and  small  fruits,  seem  to 
thrive  better  on  this  soil  than  on  the  Orangeburg  types. 

While  much  of  the  Montevallo  shale  loam  is  too  thin  and  droughty 
to  be  safely  planted  to  field  crops,  limited  areas  may  be  found  suitable 
for  small  farms  where  the  adjoining  areas  of  rough  land  afford 
opportunity  to  raise  cattle  and  sheep.  This  type  ranges  in  value 
from  $5  to  $10  an  acre. 

Mechanical  analyses  of  a  representative  sample  of  the  soil  and 
subsoil  of  the  Montevallo  shale  loam  give  the  following  results: 
Mechanical  analyses  of  Montevallo  shale  loam. 


-  Number. 

Description. 
Soil 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very 
fine  sand. 

sut. 

Clay. 

18739 

Percent. 
6.1 

as 

Percent. 
9.9 
11.5 

Percent, 
2.9 
4.  A 

Percent. 
7.2 
8.6 

PercenL 
12.8 
9.9 

PercenL 
61.6 
39.0 

PercenL 
9.6 

18741) 

Subsoil 

23.1 

•Sometimes  called  Choccolocco  shales.  In  Report  on  Valley  Regions  of 
Alabama,  Alabama  Geological  Survey,  termed  "  Montevallo  shales  and  sand- 
stones." In  Shelby  County  same  formation  Includes  sandstones,  shales,  and 
limestones.    In  Gadsden  folio  the  formation  Is  termed  "  Ck>nasaug^  shalea." 
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CLABKSVILLE  STONY  LOAM. 


The  Clarksville  stony  loam  to  a  depth  of  10  to  12  inches  is  a  very 
light  gray  silty  loam.  It  usually  contains  such  a  high  percentage  of 
gray  chert  fragments,  varying  in  size  from  fine,  sharp  gravel  to  large 
stones,  that  the  texture  of  the  soil  is  obscured.  The  fine  earth,  how- 
ever, consists  chiefly  of  silt  and  fine  sand,  with  a  rather  small  per- 
centage of  clay.  When  dry  this  soil  has  a  light,  fluffy  feel,  is  barely 
coherent,  and  if  devoid  of  humus  is  almost  white. 

The  subsoil  is  a  light-yellowish  silty  loam,  with  a  higher  percentage 
of  clay.  It  contains  so  much  chert  that  any  implement  penetrates 
with  considerable  diflSculty  below  a  depth  of  1  or  2  feet.  Solid  rock, 
however,  is  seldom  found,  and  the  same  general  admixture  of  fine 
silty  earth  and  broken  rock  extend  to  a  depth  of  many  feet. 

A  small  area  of  this  type  is  found  west  of  Four  Mile  Creek,  lying 
between  this  stream  and  the  Little  Cahaba  River.  It  is  associated 
with  outcrop  of  the  Trenton  limestone  and  near  the  other  streams 
grades  to  Rough  stony  land.  Indeed,  no  very  definite  line  can  be 
drawn  between  the  two  types. 

A  little  of  the  Clarksville  stony  loam  is  under  cultivation.  It 
produces  good  crops  of  cotton,  corn,  and  potatoes  while  the  original 
supply  of  humus  lasts.  When  this  is  exhausted  the  soil  tends  to  run 
together  after  each  rain.  In  such  condition  it  dries  out  rapidly.  The 
type  as  a  whole  is  difficult  to  cultivate  and  has  a  low  agricultural 
value.  The  same  soil  type  farther  north  has  been  found  well  adapted 
to  peaches  and  affords  sites  for  commercial  orchards. 

While  this  soil  is  not  calcareous,  it  has  been  affected  locally  by  the 
adjacent  limestone,  some  of  the  depressions  having  received  contribu- 
tions of  rock  fragments  and  other  wash  from  such  sources.  The 
lower  ground  would  be  better  adapted  to  clover,  Johnson  grass,  and 
possibly  timothy,  than  to  cultivated  crops. 

Mechanical  analyses  of  a  sample  of  the  type  taken  south  of  Six 
Mile  Creek  give  the  following  results: 

Mechanical  analyses  of  ClarksvUle  stony  loam. 


Number. 

D«oriptioii. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

^Very^ 
line  sand. 

Silt 

Clay. 

19062 

Soil 

Percent. 
2.9 
2.6 

Percent, 
8.7 
6.0 

Percent. 
6.4 
6.7 

Percent, 
17.2 
16.1 

Percent, 
10.7 
7.4 

Percent, 
42.5 
44.3 

PeroenL 
n.3 

19063  ... 

Subsoil 

17.7 

DECATUB   LOAM. 


The  Decatur  loam  to  a  depth  of  about  6  inches  is  a  dark  reddish- 
brown  loam  or  fine  sandy  loam.    The  latter  is  the  prevailing  phase 
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on  the  higher  elevations  and  the  hillsides,  which  are  capped  with 
Susquehanna  or  Orangeburg  soils.  In  the  depressions  i]»  soil  ib 
usually  a  very  dark  reddish-brown  loam,  containing  enough  clay, 
especially  a  few  inches  below  the  surface,  to  render  the  material  quite 
sticky.  As  a  rule,  this  phase  is  friable,  easily  cultivated,  and  held  in 
high  esteem  for  corn  and  cotton. 

The  subsoil  is  a  dark-red  clay  loam.  The  contact  between  it  and 
the  soil  is  generally  well  defined.  Where  there  is  more  or  less  admix- 
ture of  sand,  evidently  from  the  Orangeburg  soils,  the  subsoil  is 
rather  crumbly  and  in  some  instances  friable  to  a  depth  of  15  to  20 
inches,  but  the  lower  subsoil  is  compact.  WTiere  it  rests  directly  upon 
the  limestone  it  is  a  heavy,  red,  granular  clay. 

The  surface  is  generally  free  from  pebbles  and  stones,  with  the 
exception  of  areas  along  some  of  the  streams  where  the  limestone 
outcrops. 

This  soil  is  derived  in  the  main  from  the  decomposition  of  the 
Trenton  limestone.  In  places  the  residual  products  have  suffered 
transportation,  and  more  or  less  material  from  other  sources  has 
become  incorporated  with  them.  This  is  the  case  on  the  flanks  of 
divides,  where  the  limestone  shows  occasional  traces  of  its  presence 
for  one-half  or  two-thirds  of  the  distance  up  the  hillsides,  while  sand 
and  pebbles  of  Lafayette  origin  form  the  surface  soil  of  the  upper 
portion. 

On  both  the  Cahaba  and  Little  Cahaba  rivers  there  are  occasional 
small  areas,  evidently  old  terraces,  having  an  elevation  of  from  50  to 
100  feet  above  the  streams.  The  surface,  being  imdulatory  to  moder- 
ately rolling,  is  characterized  by  numerous  irregular  depressions  sug- 
gestive of  limestone  sinks,  which  in  all  probability  they  are.  In  such 
localities  the  Decatur  loam  is  typically  developed.  The  soil  is  not 
uniform  in  texture,  but  the  subsoil  is  invariably  a  heavy  red  clay  of 
limestone  origin. 

The  original  timber  growth  was  characterized  by  an  abundance  of 
hickory,  white  oak,  red  oak,  and  red  cedar.  No  longleaf  pine  grows 
on  this  type,  but  abandoned  fields  are  soon  overrun  with  loblolly 
pine. 

Excellent  crops  of  com,  wheat,  and  oats  have  been  grown  on  this 
soil.  The  greater  part  of  the  cultivated  area  is  now  planted  to  cot- 
ton, the  loamy  depressions  producing  good  yields,  but  the  more  sandy 
upland  phases,  if  not  well  tilled,  are  affected  by  drought. 

Some  of  this  type  is  well  adapted  to  alfalfa.  Well-drained  land 
having  evidences  of  a  comparatively  high  lime  content  should  be 
selected  rather  than  the  sandy  areas  bordering  the  Orangeburg  soils. 
Too  much  stress  can  not  be  placed  upon  the  importance  of  prepar- 
ing a  good  seed  bed  in  the  case  of  this  type  of  soil.    The  hard  sub- 


Digitized  by 


Google 


694 


FIELD  OPERATIONS  OF  THE  BUBEAU  OF  SOILS,  1908. 


stratum,  found  in  some  places  6  to  8  inches  below  the  surface,  should 
be  broken  by  deep  plowing.  Much  of  this  clay  will  become  mixed 
with  the  soil,  which  should  be  thoroughly  harrowed  or  disked  to  pre- 
vent clodding.  Land  which  is  especially  deficient  in  humus  would 
require  a  light  application  of  barnyard  manure  unless  cowpeas  had 
been  previously  grown.  It  is  also  probable  that  inoculation  would 
be  necessary  in  order  to  get  satisfactory  results  with  the  leguminous 
crops  at  first. 

In  general,  the  cultivation  of  this  soil  requires  heavier  implements 
than  are  at  present  in  use  on  the  fine  sandy  loams.  Some  fields  have 
been  abandoned  largely  on  account  of  the  unsatisfactory  results  fol- 
lowing the  use  of  light  plows  and  bull-tongue  cultivators.  Subsoil- 
ing  appears  to  be  especially  beneficial.  It  was  observed  in  one  in- 
stance that  the  moisture  content  of  subsoiled  land  was  much  greater 
than  that  of  the  same  type  near  by  which  had  not  been  so  treated. 

This  type  is  well  adapted  to  general  farming.  It  also  admits  of 
the  adoption  of  a  crop  rotation  without  cotton  in  which  com  and 
oats  would  be  the  principal  crops.  Any  of  the  legumes  grown  in 
this  area  could  also  be  included  with  favorable  chances  for  the  culture 
or  introduction  of  other  forage  crops.  In  many  instances  meadows 
or  pastures  of  Bermuda  grass  and  Japan  clover  could  be  easily  ^- 
tablished,  the  last-mentioned  legume  doing  exceptionally  well.  Red 
clover  also  grows  naturally  on  this  land. 

The  average  results  of  mechanical  analyses  of  samples  of  soil  and 
subsoil  of  this  type  are  given  in  the  following  table : 

Mechanical  analyses  of  Decatur  loam. 


Number. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very 
fine  sand. 

sut. 

Clay. 

19064,  19066 

Soil 

Percent. 
0.6 

.7 

Percent. 
7.1 
6.3 

PereenL 
11.4 
7.1 

Percent. 
26.2 
16.1 

PereenL 
11.1 
7.3 

PereenL 
78.6 
27.7 

PereenL 
UStl 

19065,19067 

SubBoU 

34.7 

DECATUR  CLAT  LOAM. 


The  Decatur  clay  loam  in  its  virgin  state  is  a  dark-colored  clay 
loam  to  a  depth  of  6  to  8  inches.  The  top  soil  is  much  lighter  in 
texture  than  the  material  3  to  4  inches  below  the  surface.  The 
latter  is  usually  a  stiff  granular  clay  or  clay  loam.  It  gradually 
changes  with  increase  of  depth  to  a  dark-red  residual  clay  similar 
to  the  heaviest  phases  of  the  subsoil  of  the  Decatur  loam. 

Small  areas  of  this  type  occur  along  the  Cahaba  River,  most  of 
them  being  too  small  to  map.  The  largest  tract  of  such  land  is 
found  near  River  Bend,  occupying  a  moderately  elevated  area  under- 
lain by  limestone. 
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This  type  is  essentially  a  residual  soil  containing  but  little  mate- 
rial other  than  that  of  limestone.  It  has  practically  the  same  agri- 
cultural value  as  the  Decatur  loam. 

C  AH  ABA    SILT    LOAM. 

The  Cahaba  silt  loam  is  a  light-yellowish  silt  loam  or  silty  clay 
loam.  The  surface  of  the  uncultivated  land  is  rather  compact.  It 
contains  more  or  less  fine  sand  and  little  or  none  of  the  coarser  grades. 
The  organic  matter  content  is  also  low — another  cause  of  the  compact- 
ness characteristic  of  the  soil.  If  plowed  when  wet  it  is  cloddy,  but  if 
cultivated  at  the  proper  time  with  regard  to  the  moisture  conditions 
the  surface  material  is  friable,  or  at  least  crumbly,  and  assumes  a 
condition  suitable  for  any  crop. 

There  is  no  line  of  demarcation  between  the  soil  and  the  subsoil. 
The  latter  contains  more  clay  and  is  quite  compact,  and  its  color  is 
bright  yellow.  In  some  places  it  is  distinctly  a  silt  loam,  in  others 
it  is  a  silty  clay.  Some  of  the  areas  in  the  lower  Cahaba  Valley  in 
this  county  are  nearly  level  and  not  so  well  drained  as  the  small 
areas  farther  north.  The  soil  of  the  latter  usually  contains  more 
sand  and  the  subsoil  is  a  reddish-yellow  silty  clay.  The  red  color 
of  the  subsoil  is  more  noticeable  near  areas  of  Greenville  fine  sandy 
loam.    Nearer  the  south  county  line  the  two  types  are  less  distinct. 

This  type  is  found  on  the  second  bottoms  of  the  Cahaba  River.  It 
owes  its  origin  to  the  deposition  of  sediments  when  the  river  flowed 
at  a  slightly  higher  level.  It  is  probable  that  there  is  little  difference 
in  the  mineralogical  composition  of  this  soil  and  the  Huntington  silt 
loam.  The  better  drainage  and  the  longer  period  to  which  the 
Cahaba  soil  has  been  subjected  to  the  agencies  of  weathering  have 
brought  about  changes  in  color  and  also  in  structure. 

The  original  vegetation  comprised  white  oak,  water  oak,  ash, 
hickory,  maple,  swamp  pine,  and  beech.  There  was  also  a  heavy 
growth  of  cane  in  many  places. 

Nearly  all  of  this  soil  is  now  cleared  and  much  of  it  has  been  under 
cultivation  many  years.  The  high  degree  of  permanent  fertility 
possessed  by  the  Cahaba  soils  is  evidenced  by  the  good  yields  of  cotton 
on  land  which  has  been  planted  to  that  staple  for  years  in  succession. 
Some  commercial  fertilizer  is  now  used  and  cotton-seed  meal  is 
applied,  but  neither  are  considered  absolutely  necessary.  If  a  liberal 
supply  of  vegetable  material  were  mixed  with  this  soil  its  loaminess 
would  be  greatly  increased  and  its  physical  condition  immeasurably 
improved.  Under  such  management  the  need  for  commercial  ferti- 
lizers would  be  greatly  reduced. 

There  seems  to  be  no  reason  why  alfalfa  should  not  do  well  on  the 
better-drained  areas  of  this  soil.    The  seed  bed  should  be  well  pre- 
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pared,  care  being  taken  not  to  work  the  ground  when  it  is  w^  The 
finely  pulverized  soil  makes  a  good  surface  mulch,  retainiiig  the  mois- 
ture and  insuring  germination  of  the  seed  without  covering  it  deeply. 
It  is  probable  that  an  application  of  several  hundred  pounds  of  lime 
to  the  acre  would  be  beneficial  and  that  inoculation  of  the  soil  would 
be  necessary. 

Japan  clover  and  a  variety  of  grasses  and  herbaceous  plants  spring 
up  on  all  the  fields  which  are  thrown  out  of  cultivation  for  a  year  or 
two,  forming  good  pasture. 

The  average  crop  yields  on  this  type  are  perhaps  more  variable  than 
on  the  Cahaba  fine  sandy  loam.  It  is  more  difficult  to  manage  in  wet 
seasons  and  more  labor  is  required  to  keep  it  in  good  tilth,  for  if  the 
surface  becomes  compact  the  entire  soil  section  loses  moisture  rapidly 
through  evaporation.  Deep  plowing  with  frequent  shallow  surface 
cultivation  is  recommended. 

This  land  is  recognized  as  a  desirable  type  for  general  farming. 
Its  value  is  about  the  same  as  the  .Cahaba  fine  sandy  loam. 

Mechanical  analyses  of  a  representative  sample  of  the  soil  and  sub- 
soil of  this  type  gave  the  following  results : 

Mechanical  analyses  of  Cahaba  aUt  loam. 


Number. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Pine 
Band. 

Very- 
fine  sand. 

sut. 

Clay. 

18729 

Soil 

Percent. 

0.0 

.0 

Percent. 

1.0 

.3 

Percent. 

0.5 

.8 

Percent 
8.1 
10.9 

Percent 
14.6 
14.1 

Percent. 
57.2 
51.8 

Percent. 
18.4 

18730 

Subsoil 

22.4 

CAHABA    FINE    SANDY    IX)AM. 


The  Cahaba  fine  sandy  loam  to  a  depth  of  6  inches  consists 
chiefly  of  fine  sand  and  silt.  The  clay  content  is  low  and  there  is 
usually  present  very  little  coarse  and  medium  sand.  It  is  barely 
coherent  when  moist  and  has  a  particularly  soft,  loamy  feel.  Under 
usual  field  conditions  it  is  very  friable,  seldom  beccmiing  much  ccMn- 
pacted,  and  an  excellent  seed  bed  may  be  prepared  with  a  minimum 
of  labor.  The  color  is  usually  some  shade  of  brown,  tending  to  a 
reddish  brown  on  slight  elevations  or  wherever  the  type  borders 
areas  of  the  Greenville  fine  sandy  loam. 

The  subsoil  is  usually  a  reddish-yellow  silty  loam,  becoming  heavier 
with  depth.  The  line  of  contact  between  it  and  the  soil  is  generally 
well  defined.  In  old  fields  where  shallow  plowing  has  been  prac- 
ticed there  is  a  compact  substratum  just  below  the  plow  line.  In 
some  places  the  lower  subsoil  is  a  yellowish-brown  loamy  sand.  On 
the  slight  elevations,  which  are  frequently  foimd  in  areas  of  this 
type,  the  subsoil  is  more  compact,  being  a  red  or  reddish-yellow  silty 
clay. 
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In  origin,  topographic  position  and  agricultural  value  this  type 
is  closely  related  to  the  Cahaba  silt  loam.  Most  of  it  lies  a  little 
higher  with  reference  to  the  river  channel  and  has  more  relief.  As 
a  rule,  it  is  characteristically  developed  upon  the  low,  broad  swells 
occurring  on  the  second  bottoms  of  the  Cahaba  River. 

Tlie  largest  area  of  Cahaba  fine  sandy  loam  is  located  about  2 
miles  southwest  of  Centerville.  The  upper  end  of  this  tract,  which 
in  places  is  a  reddish  loam,  marks  the  transition  between  the  second 
and  third  terraces.  Some  of  this  soil  is  overwash  material  derived 
from  the  higher  ground.  Near  the  point  where  Affonee  Creek 
enters  the  river  valley  there  is  a  small  area  of  dark  reddish  brown 
loamy  sand,  remarkably  uniform  in  composition  to  a  depth  of 
several  feet  A  few  very  small  areas  of  this  soil  occur  near  the 
Orangeburg  types  and  are  exceptionally  early  and  productive. 

This  type  is  highly  esteemed  for  cotton  growing.  It  is  easily  culti- 
vated, producing  from  one-half  to  1  bale  per  acre.  It  withstands 
drought  well,  because  the  shallow,  fine-textured  soil  forms  a  natural 
mulch.  Even  with  the  indifferent  cultivation  some  of  it  receives,  the 
physical  condition  throughout  the  growing  season  is  exceptionally 
good. 

If  the  humus  content  were  increased,  this  type  would  be  well 
adapted  to  com.  The  suggestions  regarding  the  adaptability  of  the 
Cahaba  silt  loam  to  alfalfa  apply  equally  well  to  this  soil.  An 
excellent  seed  bed  could  be  easily  prepared,  which  would  improve  the 
chances  of  securing  a  good  stand  from  the  first  seeding. 

The  type  is  well  adapted  to  general  farming.  Most  of  it  is  now 
annually  planted  to  cotton.  It  is  valued  at  from  $40  to  $50  an  acre, 
but  practically  all  of  this  type  is  included  in  large  plantations,  seldom 
changing  owners. 

The  following  table  gives  the  mechanical  analyses  of  the  soil  and 
subsoil  of  the  Cahaba  fine  sandy  loam : 

Mechanical  analyses  of  Cahaba  fine  sandy  loam. 


Number. 

Desodptioii. 

Fine 
graveL 

Coarse 
sand. 

Medium 
sand. 

Pine 
sand. 

Very 

^H4»  asint] , 

sut. 

Clay. 

igOSg 

Soil 

Percent, 

0.3 

.0 

Percent. 

0.2 

.1 

Percent, 

0.5 

.2 

PereenL 
33.2 
21.1 

Percent, 
37.8 
24.8 

Percent. 
23.1 
31.2 

Percent. 
4.7 

IQOSQ 

Subsoil 

22.1 

HUNTINGTON  FINE  SAND. 


The  soil  of  the  Huntington  fine  sand  is  a  dark  reddish-brown  fine 
sand.  In  most  instances  it  contains  enough  clay  and  silt  to  give 
the  surface  a  loamy  character,  and  friable  clods  will  form  if  the  land 
is  plowed  when  wet.    In  some  places,  particularly  along  the  river 
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channel,  the  surface  is  quite  loose,  consisting  almost  entirely  of  fine 
sand. 

The  subsoil  is  an  incoherent  reddish-brown  fine  sand  of  variable 
depth.  Here  and  there  it  rests  upon  a  substratum  of  heavier  ma- 
terial— a  silty  loam  similar  to  the  soil  of  the  Huntington  silt  loam. 
Most  of  this  type,  however,  is  a  sand  or  light  fine  sandy  loam  of 
unknown  depth. 

Small  areas  of  this  soil  are  found  on  each  side  of  the  Cahaba 
River.  It  owes  its  origin  to  the  deposition  of  the  coarse  sediments 
brought  down  by  this  stream.  When  the  river  overflows  these  are 
dropped  near  the  main  channel  or  wherever  the  velocity  of  the  cur- 
rent is  checked. 

In  its  mineralogical  composition  the  material  resembles  to  some 
extent  the  silt  loam.  It  contains  a  good  deal  of  fine  mica  and  the  silt 
and  clay  have  much  the  same  appearance  as  the  fine  earth  of  the 
heavier  soil. 

It  is  too  light  in  texture  to  be  well  adapated  to  any  but  early  matur- 
ing crops.  Corn  or  cotton  are  liable  to  injury  during  summer 
droughts.  It  is  exceptionally  well  suited  to  watermelons  and  canta- 
loupes. The  narrow  strips  on  the  banks  of  the  river  are  generally 
used  for  hay  and  pasture,  on  account  of  the  imcertainty  of  overflows. 

The  results  of  mechanical  analyses  of  typical  samples  of  the  soil 
and  subsoil  of  this  type  are  given  in  the  following  table : 

Mechanical  analyses  of  Huntington  fine  sand. 


Number. 

Desorlptkm. 

Pine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Pine 
sand. 

Very 
fine  sand. 

snt. 

Clay. 

18737 

Soil 

Percent, 

ao 

.2 

Percent. 

0.8 

.5 

Percent. 
5.2 
3.3 

PercenL 
60.6 
65.7 

PercenL 
21.1 
20.7 

PercenL 
16.2 
12.8 

Percent. 

5.8 

18738 

SubeoU 

7.2 

HUNTINGTON  SILT  LOAM. 


The  soil  of  the  Huntington  silt  loam  is  a  heavy  silt  loam,  contain- 
ing a  small  percentage  of  fine  sand,  but  generally  very  little  coarse 
sand  and  no  gravel  or  stones.  The  relative  proportion  of  clay,  silt, 
and  fine  sand  varies  considerably,  but  the  silt  content  is  always  high, 
imparting  a  soft  and  friable  character  to  the  soil,  which  is  very 
apparent  when  it  is  moderately  moist.  On  drying  the  surface  be- 
comes hard,  but  usually  it  is  not  dense.  This  porosity  or  openness  in 
structure  is  characteristic  of  the  material  and  is  only  destroyed  by 
plowing  when  the  soil  is  too  wet. 

The  color  ranges  from  a  dull  chocolate  brown  to  a  yellowish  brown. 
It  varies  greatly,  according  to  the  moisture  content,  a  wet  surface 
being  very  dark  in  comparison  with  those  well  drained  and  dry.    The 
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organic  matter  content  of  even  uncleared,  well-drained  areas  is  not 
usually  so  high  as  that  of  most  alluvial  soils. 

The  subsoil,  as  a  rule,  resembles  the  soil  in  texture  and  structure. 
The  color,  however,  is  frequently  a  little  darker.  Streaks  and  pockets 
of  sandy  muck  and  thin  strata  of  black  mud  are  not  uncommonly 
found  at  various  depths.  In  some  places  the  subsoil  becomes  heavier 
as  the  depth  increases.  On  most  of  this  type,  however,  standing  water 
disappears  in  a  few  days,  indicating  an  open  structure  of  the  deep 
subsoil.  Near  the  south  county  line  water-bearing  sand  has  been 
found  at  20  feet.  Farther  up  the  valley  gravel  occurs  in  places  at 
about  the  same  depth. 

The  surface  is  uneven,  often  rather  undulatory  where  low  swells 
are  separated  by  irregular  depressions.  Many  partially  filled  chan- 
nels, marking  the  former  course  of  the  river,  occur,  and  swampy 
lagoons  often  separate  this  type  from  the  Cahaba  soils. 

This  is  strictly  an  alluvial  soil  of  recent  origin.  All  of  it  is  sub- 
ject to  overflow,  with  the  consequent  deposition  of  much  fine  material. 
The  source  of  much  of  this  sediment  is  the  Coal  Measures  of  the 
Cahaba  basin. 

The  Cahaba  River  drains  several  hundred  square  miles  of  land 
lying  for  the  most  part  north  of  the  Lafayette  formation.  Its 
upp)er  tributaries  drain  extensive  outcrops  of  the  principal  geological 
formations  of  the  southern  Appalachians.  The  main  stream  is  con- 
fined to  a  comparatively  narrow  gorge  and  has  a  rather  high  gradient. 
Just  below  Centerville  the  Cahaba  River  finds  its  first  opportunity 
to  break  over  its  banks  when  at  high  flood  and  to  deposit  some  of  the 
sediment  gathered  along  its  upper  course.  The  varied  nature  of  this 
material  may  be  indicated  by  naming  its  source.  Knox  dolomite, 
Chicamauga  limestone  (Trenton),  and  Millstone  grit,  with  shales 
and  sandstones  of  the  Carboniferous  group,  all  contribute  to  the  quan- 
tity of  yellow-brown  mud  which  the  Cahaba  carries  during  high 
stages  of  the  water. 

The  soil  thus  formed  is  exceedingly  fertile.  Undoubtedly  it  is 
well  supplied  with  all  the  mineral  elements  and  contains  sufficient 
organic  matter  to  meet  the  requirements  of  heavy  crops  of  grain. 
It  is  an  excellent  com  soil,  the  yields  in  favorable  seasons  being  75 
bushels  per  acre.  Occasionally  a  crop  is  damaged  or  even  entirely 
destroyed  by  high  water  in  the  fall,  but  such  occurrences  are  not 
frequent.  Early  frosts  occasionally  do  some  injury,  but  com  planted 
as  late  as  July  20  has  matured.  Oats  and  grass  do  well.  Johnson 
grass  soon  takes  possession  of  the  uncultivated  fields,  and  is  par- 
ticularly troublesome,  since  its  seeds  are  distributed  over  all  the  land 
by  the  winter  overflows. 

This  land  commands  $4  to  $5  an  acre  rent  as  com  land.  Its 
market  value,  although  very  little  is  for  sale,  is  in  the  neighborhood 
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of  $50  an  acre.  With  the  exception  of  fences,  practically  none  of 
the  type  has  any  improv^nents.  A  small  proportion  of  the  type  is 
covered  with  timber,  but  most  of  it  is  under  cultivation. 

The  following  table  gives  the  results  of  mechanical  analyses  of  the 
soil  and  subsoil  of  this  type : 

Mechanical  analyaea  of  Huntington  sUt  loam. 


Number. 

Description. 

Fine 
graveL 

Coarse 

sand. 

Medium 
sand. 

Fine 
sand. 

! 

Clay. 

19072 

Sou 

PereenL 

0.0 

.0 

Percent. 

0.2 

.1 

Percent. 

0.2 

.2 

PereenL 
2.9 
10.7 

PereenL 
2.7 
8.7 

PereenL 
«7.0 
51.9 

PereenL 
27.2 

19073- 

SatnoU 

2S2 

WAVEBLY   SILT  LOAM 


The  Waverly  silt  loam  is  an  alluvial  type  characterized  by  its 
light  color  and  fine  texture.  The  soil  consists  chiefly  of  silt,  having 
a  rather  high  percentage  of  very. fine  sand.  When  dry  and  in  good 
tilth  it  is  loose  and  floury ;  when  wet  it  has  about  the  same  color  and 
consistency  as  putty,  molding  easily  if  pressed  between  the  fingers. 
When  thoroughly  saturated,  which  is  its  usual  condition  during  the 
winter  months,  it  works  up  in  the  roads  to  a  whitish  sloppy  mud 
that  persistently  adheres  in  a  thin  coat  to  the  wheels  of  vehicles 
and  the  legs  of  horses. 

There  is  but  little  textural  difference  between  the  soil  and  subsoiL 
The  latter  may  be  more  compact  and  is  mottled  with  streaks  of  yel- 
low or  very  light-brownish  yellow.  Small  iron  concretions  are 
present,  but,  as  a  rule,  they  are  not  abundant. 

Near  the  stream  channels  the  subsoil  contains  more  than  the  aver- 
age amount  of  fine  sand.  This  difference  in  texture  combined  with 
better  drainage  gives  the  soil  in  such  locations  greater  friability 
and  a  color  approaching  brown.  This  phase  also  occurs  oa  small 
elevations  and  marks  the  transition  into  the  Cahaba  silt  loam,  and 
heavier  porticMis  of  the  Ocklocknee  soils.  Farther  back  from  the 
streams  and  also  in  the  central  parts  of  some  of  the  poorly  drained 
second  bottoms  the  Waverly  silt  loam  is  characteristically  developed. 

The  organic  matter  content  is  low.  The  forest  debris,  nearly  all 
of  this  type  being  covered  with  timber,  usually  forms  a  thin  layer 
of  decaying  material  which  is  scarcely  mixed  with  the  fine  earth. 
The  latter  is  affected  only  to  the  depth  of  an  inch  or  two^  and  very 
frequently  the  whitish  color  prevails  quite  to  the  surface. 

This  type  is  found  on  Haysoppy,  Affonee,  and  Blue  Guttee  creeks. 
Considerable  areas  occur  on  the  second  bottoms  of  the  Cahaba  River. 
Small  ill-defined  areas  may  be  developed  wherever  alluvial  material 
having  poor  drainage  and  a  silty  texture  is  found. 
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The  characteristic  forest  growth  consists  of  beech,  white  oak,  and 
swamp  pine.  Poplar,  water  oak,  holly,  and  occasionally  birch  and 
elm  occur.    There  is  usually  but  little  undergrowth. 

The  type  owes  its  origin  primarily  to  poor  drainage.  The  topo- 
graphic position  induces  periods  of  saturation  and  partial  drainage 
which  slowly  alternate  during  the  season.  These  variations  in  the 
moisture  content  and  the  lack  of  humus  cause  a  peculiar  condition 
or  arrangement  of  the  soil  particles.  They  seem  to  have  lost  the 
property  of  flocculation.  When  wet  they  form  a  pasty  mass,  which 
upon  drying  firmly  cements,  making  a  crust  not  easily  reduced  to 
good  tilth.  Under  cultivation  this  crust  either  breaks  into  hard 
clods  or  falls  into  a  loose  pulverulent  dust.  It  is  difficult  to  get  this 
material  into  a  '^  grainy ''  or  friable  condition  suitable  for  the  best 
growth  of  cultivated  plants. 

Very  little  of  this  type  is  under  cultivation.  Fields  which  have 
been  cleared  and  drained  do  not  give  satisfactory  results.  Their 
reclamation  is  a  problem  of  considerable  interest,  as  the  increasing 
demand  for  lumber  will  cause  much  of  this  land  to  be  cleared  in  the 
near  future.  The  type  so  closely  resembles  similar  soils  in  other 
areas  where  artificial  drainage  has  been  attempted  that  the  results 
can  be  anticipated.  The  movement  of  water  through  a  silty  soil  of 
this  character  is  very  slow.  For  days  after  a  heavy  rain  the  soil  will 
remain  saturated  within  a  few  rods  of  a  ditch  having  ample  depth 
and  fall.  No  better  results  are  obtained  with  tile  drains,  as  they  soon 
become  filled  with  fine  silt. 

While  it  is  highly  desirable  to  lower  the  level  of  the  ground  water, 
it  is  not  advisable  to  attempt  to  do  so  at  once  by  making  a  complete 
sjrstem  of  permanent  ditches.  It  has  been  found  best  to  have  a  few 
open  mains  and  numerous  shallow  laterals.  The  latter  may  be  made 
by  "  back  furrowing,"  that  is,  by  plowing  the  land  in  narrow  strips, 
leaving  between  the  strips  broad  and  rather  deep  furrows  parallel 
to  the  surface  inclination.  This  comparatively  inexpensive  method 
will  give  fairly  good  surface  drainage.  In  normal  seasons  small 
grain  can  be  produced  or  tame  grasses  can  be  established,  the  latter 
being  the  most  profitable  crops  for  this  soil.  In  some  northern  areas 
timothy  and  redtop  produce  heavy  yields.  It  is  highly  probable  if 
lime  were  applied  to  correct  the  acidity  that  crimson  clover  could  be 
grown.  Japanese  clover  and  Bermuda  grass  thrive  on  the  better 
drained  portions  of  this  soil. 

Witli  good  surface  drainage  and  the  introduction  of  tame  grasses 
the  character  of  the  soil  improves.  It  is  greatly  benefited  by  any 
increase  in  the  supply  of  humus,  which  not  only  changes  the  color 
but  improves  the  texture  and  tends  to  make  the  soil  fit  for  cultivated 
crops.  The  latter  require  aeration  of  the  subsoil,  a  process  depend- 
ent upon  a  permanent  lowering  of  the  water  table.    The  difficulty  of 
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effectually  accomplishing  this  has  already  been  indicated.  It  se^ns 
that  with  surface'  drainage  and  tJie  prevention  of  overflows  by 
straightening  the  natural  stream  diannels  all  except  tiie  heaviest 
phases  of  this  type  may  be  utilized  for  pasture,  hay,  or  cultivated 
crops  not  too  sensitive  to  extremes  of  moisture. 

The  following  table  gives  the  results  of  mechanical  analyses  of  the 
soil  and  subsoil  of  this  type  : 

Mechanical  analyses  of  Waverly  silt  loam. 


Number. 

DesoripUon. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very 
flnesuid. 

sut. 

day. 

18763 

Soil 

PereenL 

0.0 

.1 

PereenL 

0.7 

.4 

PereenL 

0.9 

.6 

PereenL 
2.2 
1.0 

PereenL 
4.6 
1.8 

PereenL 
64.1 
518 

PereenL 
27.6 

Ig764 

SubeoU 

4L7 

OCKLOCKNEE  FINE  8Ain>T  LOAM. 


The  Ocklocknee  fine  sandy  loam  is  an  alluvial  type  found  along 
the  small  streams.  It  represents  reworked  Lafayette  and  Tuscaloosa 
materials  which  have  been  washed  frcmi  the  hillsides  and  accumulated 
along  the  local  drainage  lines.  This  soil  usually  forms  the  "  flats  "  of 
the  narrow  valleys  which  extend  back  among  the  hills.  Many  of 
these  are  less  than  cme-fourth  mile  in  width,  but  several  miles  in 
length,  and  have  numerous  branches. 

In  most  places  the  soil  to  a  depth  of  a  foot  or  more  is  of  very  recent 
deposition.  Since  so  great  a  proportion  of  the  uplands  has  been 
cleared,  erosion  has  increased,  resulting  in  a  rapid  deposition  of  sand 
and  finer  material  over  much  of  the  former  surf  ace  of  the  alluvium. 
The  original  character  of  the  soil  has  thus  been  changed.  It  has  in 
most  instances  become  more  sandy,  and  as  a  result  of  cultivation  the 
original  humus  content  has  disappeared.  The  color  is  determined 
almost  entirely  by  the  mineral  constituents.  Where  the-  surface  ma- 
terials are  derived  from  the  Orangeburg  or  Susquehanna  soils  the 
particles  retain  their  coating  of  ferric  oxide.  Such  phases  are  red  or 
reddish  brown.  The  older  or  natural  surface,  as  it  may  be  termed,  is 
dark  colored  if  some  humus  is  present,  but  when  this  element  is 
lacking  it  is  some  shade  of  gray. 

In  most  instances  the  soil  is  a  fine  sandy  loam  to  a  depth  of  10  to  15 
inches.  It  is  coarsest  near  the  stream  channel  and  in  the  small  coves 
at  the  heads  of  the  branches.  The  soil  of  some  of  the  larger  areas 
approaches  a  silt  loam  in  texture,  or  at  least  includes  a  high  percent- 
age of  fine  material.  The  subsoil  is  a  sandy  clay  or  clay  loam  becom- 
ing heavier  with  depth.  Not  infrequently  thin  layers  of  sand  occur. 
The  lower  portion  is  more  or  less  mottled  with  gray  and  brown,  and 
if  the  underdrainage  is  or  has  been  poor  iron  concretions  are  present 
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This  type  has  a  comparatively  high  agricultural  value.  After  it 
has  been  cleared  and  drained  a  few  surface  ditches  are  usually  suffi- 
cient to  reduce  the  water  table  to  a  safe  level ;  it  is  easily  tilled  and  not 
seriously  affected  by  seasonal  extremes.  Some  of  it  is  frequently 
overflowed,  but  water  does  not  remain  on  the  surface  long.  A  few 
places  in  each  valley  may  have  poor  natural  drainage,  not  easily 
remedied  by  ditches,  the  soil  remaining  cold  and  sour.  Such  areas 
are  essentially  Waverly  silt  loam,  but  it  is  not  practicable  to  indicate 
them  on  the  map. 

Com  and  cotton  are  the  principal  crops.  On  many  farms  the  small 
area  of  branch-bottom  land  is  the  best  soil  for  com,  and  is  con- 
tinuously planted  to  that  grain,  or  only  occasionally  changed  to 
cotton.  The  original  vegetable  material  is  exhausted,  and  recourse 
is  often  had  to  commercial  fertilizers  and  light  applications  of 
cotton-seed  meal.  If  the  humus  content  were  increased  by  plowing 
under  green  crops,  which  could  profitably  be  included  in  a  rotation, 
this  soil  would  need  little  or  no  other  fertilization,  and  it  is  safe  to 
say  that  the  present  average  yields  of  these  two  staples  would  be 
doubled. 

This  soil  is  the  favorite  location  for  small  patches  of  sugar-cane, 
which  almost  every  farmer  plants  for  domestic  use.  The  yields  of 
sirup  are  invariably  high,  but  the  quality  is  not  so  good  as  that 
obtained  from  cane  grown  on  the  light  upland  soils.  Japan  clover, 
Bermuda  grass,  Johnson  grass,  and  crab  grass  make  a  rank  growth 
in  these  bottoms. 

The  results  of  mechanical  analyses  of  samples  of  this  type  are  given 
in  the  following  table : 

Mechanical  analyses  of  Ocklocknee  fine  sandy  loam. 


Number. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very 
fine  sand. 

sut 

Clay. 

Ig7«| 

Soil 

Percent, 

0.5 

.2 

PereenL 
1.5 
1.9 

Percent. 
8.9 
4.1 

PereenL 
50.3 
27.1 

PereenL 
6.8 
10.0 

PereenL 
21.3 
38.1 

PereenL 
10.6 

18744 

SubBoU 

28.7 

OCKLOCKNEE  CLAT. 


The  Ocklocknee  clay  is  an  alluvial  soil  associated  with  the  Ock- 
locknee fine  sandy  loam.  It  is  not  of  such  common  occurrence  as 
the  latter  type,  since  it  has  been  formed  only  where  the  sediments 
consist  chiefly  of  very  fine  material  derived  from  the  heaviest  beds 
of  the  Tuscaloosa* 

On  Sandy  Creek  and  in  a  few  places  on  other  small  streams  the 
soil  is  a  clay  or  heavy  clay  loam.  Along  the  tributaries  of  the  above- 
mentioned  creek,  which  drains  "  Soap  Hill,"  the  soil  to  a  depth  of 
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2  to  3  inches  is  a  reddish  fine  sand  or  sandy  loam,  beneath  which 
occurs  a  stiff,  heavy  red  clay.  The  latter  is  highly  micaceous  and 
becomes  very  soft  and  adhesive  when  wet. 

Farther  down  the  stream  some  of  the  larger  areas  have  poor  natu- 
ral drainage  and  the  clay  is  lighter  colored.  The  soil  is  frequently  a 
light  yellowish  clay  loam,  with  varying  amounts  of  silt  and  fine 
sand.  The  subsoil  is  a  mottled  clay,  slippery  and  plastic  when  wet 
and  very  hard  when  dry.  Iron  concretions  are  not  uncommon  in 
these  poorly  drained  spots.  On  slight  elevations,  where  the  drainage 
is  better,  the  subsoil  to  a  depth  of  several  feet  is  a  r^  day.  In  such 
places  there  is  usually  more  mlt  and  fine  sand  in  the  soil  than  in  the 
low  areas. 

Much  of  this  soil  has  been  cultivated  many  years.  When  new  it 
was  well  supplied  with  humus  and  produced  excellent  crops  of  com. 
The  content  of  vegetable  matter  is  now  low,  and  the  land  is  difficult 
to  manage.  The  yields  of  corn  and  cotton  are  greatly  affected  by 
seasonal  extremes.  In  many  cases  a  short  drought  is  as  injurious  as 
an  excess  of  rain.  This  is  due  in  a  large  measure  to  the  prevailing 
method  of  cultivation. 

In  spring  there  is  an  excess  of  moisture  in  the  soil,  with  perhaps  a 
saturated  condition  of  the  subsoil.  The  young  com  or  cotton  plants 
develop  very  shallow  roots.  After  cultivation  is  suspended  in  July 
or  August  the  water  table  has  usually  sunk  several  feet.  The  clayey 
soil,  which  has  an  inherent  tendency  toward  compactness,  becomes 
hard  and  rapidly  loses  moisture  by  evaporation.  The  plants  are 
thus  left  rooted  in  comparatively  dry  earth.  Continued  shallow  culti- 
vation should  be  given  in  order  to  prevent  the  escape  of  moisture 
which  rises  from  the  lower  subsoil.  A  boring  in  a  field  in  which 
cotton  plants  are  plainly  suffering  from  lack  of  moisture  will  in- 
variably show  damp  earth  at  less  than  36  inches.  Effective  drainage 
is  highly  essential,  and  the  value  of  this  type  justifies  considerable 
outlay  for  such  an  improvement. 

A  few  small  areas  of  heavy  yellowish  clay  loam  on  Hills  Creek  and 
Caffee  Creek  have  been  included  with  this  type. 

This  soil  is  well  adapted  to  oats  and  grass.  Much  of  it  could  be 
profitably  utilized  for  pasture  and  hay. 

Owing  to  the  variable  composition  of  this  type,  no  samples  were 
taken  for  mechanical  analyses. 

BOUQH   STOIVT  LAND. 

In  Bough  stony  land  have  been  included  all  those  areas  which  as  a 
whole  are  so  rough  and  stony  as  to  be  nonarable.  The  extensive  out- 
crops of  the  Trenton  limestone  near  River  Bend  and  the  chert 
hills  on  the  Little  Cahaba  River  give  rise  to  some  very  broken  coimtry . 
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The  gorges  of  tJie  streams  flowing  through  the  Coal  Measures  are  very 
stony  and  deep  m  places,  but  usually  too  narrow  to  be  shown  on  a 
map  of  the  scale  used. 

This  type  has  no  agricultural  value,  except  for  the  scanty  pasture 
afforded.  Most  of  it  is  now  forested,  and  the  character  of  the  timber 
remaining  determines  its  market  value,  aside  from  the  minerals  which 
underlie  some  parts  of  it. 

MKADOW. 

Along  some  of  the  streams  there  are  strips  of  alluvium  so  frequently 
overflowed  or  so  constantly  saturated  that  they  have  at  present  no 
agricultural  value  except  for  pasture.  The  character  of  the  surface 
soil  ranges  from  a  black  muck  to  nearly  clean  sand.  The  subsoil 
usually  exhibits  the  white  and  mottled  colors  characteristic  of  poorly 
drain^  material. 

If  the  stream  channel  were  straightened  and  the  surface  cleared  of 
brush  and  timber  much  of  this  land  in  a  few  years  would  resemble  the 
Ocklocknee  soils. 

The  value  of  some  of  these  semiswampy  areas  as  pasture  could  be 
increased  by  clearing  out  the  dense  brush  and  timber  and  encouraging 
the  growth  of  grass.  In  similar  locations  elsewhere  redtop  (herd's- 
grass)  has  been  established  by  merely  sowing  the  seed  broadcast 
without  any  preparation  of  the  soil. 

A  phase  of  Meadow  occurs  as  narrow  strips  of  flat  land  on  the 
extreme  upper  tributaries  of  Affonee  and  Blue  Guttee  creeks  and 
consist  chiefly  of  muck.  It  is  a  soft,  black  mass  of  decaying  vege- 
table remains  filled  with  the  roots  of  trees  and  shrubs  now  growing 
upon  the  surface.  Its  depth  ranges  from  a  few  inches  to  several 
feet.  Some  of  the  deeper  parts  are  nearly  a  peat  and  if  dry  would 
bum. 

On  the  larger  creeks  an  occasional  spot  of  mucky  soil  is  found,  but 
conditions  have  been  more  favorable  for  the  accumulation  of  such 
deposits  near  the  heads  of  the  streams. 

Similar  soils  farther  north  are  used  for  celery  and  onions.  Heavy 
crops  of  timothy  have  been  secured;  also  com  where  satisfactory 
drainage  is  established. 

SUMMARY. 

Bibb  County  is  situated  in  the  centra^  part  of  Alabama,  having 
an  area  of  630  square  miles.  The  surface  of  much  of  it  is  hilly,  and 
in  some  sections  quite  broken.  Nearly  all  the  drainage  is  tributary 
to  the  Cahaba  Biver,  which  has  a  southwesterly  course  through  the 
center  of  the  county.  The  lower  half  of  the  stream  flows  through 
a  valley  fnmi  2  to  8  miles  wide.  The  tributary  streams  in  the  south- 
em  half  of  the  county  have  more  or  less  bottom  land,  but  those  in 
the  northern  part,  as  well  as  the  river  itself,  have  very  little  alluvium. 
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Physiographically  the  northeastern  part  is  the  extreme  southern 
end  of  the  Appalachian  Mountain  system,  the  remainder  of  the 
county  being  essentially  a  part  of  the  Coastal  Plain. 

The  settlement  of  this  county  began  about  one  hundred  yeacs  ago. 
The  majority  of  the  early  immigrants  came  from  the  Garolinas  and 
from  Tennessee.  The  present  population  of  the  southern  and  western 
parts  is  almost  entirely  rural,  consisting  for  the  most  part  of  Ameri- 
can-born citizens.  In  the  northeastern  part  there  are  comparatively 
few  farmers.  Many  of  the  residents  in  this  section  are  foreigners  or 
of  foreign  descent,  and  are  employed  in  the  coal  mines. 

Blocton,  the  business  center  of  the  mining  industry,  is  the  largest 
town.  Centerville,  located  at  the  head  of  the  Cahaba  Valley,  is  the 
county  seat. 

Transportation  facilities  are  good.  The  Mobile  and  Ohio  Kailroad 
crosses  the  southern  part  of  the  county,  the  Southern  Railway  the 
eastern,  and  the  Louisville  and  Nashville  and  the  Alabama  Great 
Southern  roads  serve  the  northern  part  of  the  area. 

The  main  county  roads  are  being  rapidly  improved.  Telephone 
lines  and  the  rural  delivery  of  mails  extend  to  all  the  well-settled 
portions  of  the  county. 

The  climate  admits  of  the  production  of  a  wide  range  of  crops. 
The  growing  season  extends  from  the  middle  of  March  to  the  first  of 
November.    The  rainfall  of  about  50  inches  is  usually  well  distributed. 

Since  the  early  settlement  of  the  county  cotton  and  com  have  been 
the  principal  agricultural  products.  At  present  cotton  is  the  money 
crop.  A  considerable  acreage  of  com  is  grown,  but  the  average  yield 
is  12  to  13  bushels  per  acre ;  usually  it  does  not  meet  the  requirements 
for  home  use. 

Cowpeas,  oats,  sorghum,  and  other  forage  crops  are  not  exten- 
sively grown,  and  not  very  much  attention  is  given  to  stock  raising. 
The  local  demand  for  meats,  dairy  and  poultry  products,  and  feed 
stuffs,  such  as  hay  and  grain,  is  in  excess  of  the  production. 

A  limited  amount  of  fruit  and  truck  is  produced.  Although  con- 
ditions are  favorable  for  these  industries,  they  have  never  been 
attempted  on  a  commercial  scale. 

The  largest  plantations  are  located  in  the  Cahaba  Valley.  Most 
of  the  cotton  produced  on  them  is  grown  by  negro  tenants. 

The  smaller  farms  are  usually  occupied  by  the  owners,  who  rent 
part  of  their  tillable  land  to  negroes  and  also  hire  hands.  The  wages 
of  the  latter  range  from  $10  to  $15  a  month. 

Twenty-six  types  of  soil  were  mapped  in  this  area.  They  may  be 
divided  into  three  general  divisions — ^the  residual  soils  of  the  north- 
eastern part  of  the  area,  the  red  upland  types  in  the  western  and 
southern  sections  which  are  derived  from  the  Tuscaloosa  and  La- 
fayette formations,  and  the  alluvial  types. 
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The  Dekalb  fine  sandy  loam  has  an  extensive  development  in  the 
northeastern  part  of  the  coimty.  It  is  derived  directly  from  sand- 
stones of  the  Coal  Measures. 

Two  types  of  agricultural  value  are  derived  from  the  Trenton  lime- 
stones— the  Decatur  loam  and  clay  loam. 

The  Clarksville  stony  loam  is  a  type  of  low  agricultural  value  and 
is  derived  from  a  very  cherty  limestone.  It  is  frequently  associated 
with  Rough  stony  land  and  often  called  "  Flint  Hills." 

The  Orangeburg  series  includes  two  members.  The  fine  sandy 
loam  and  the  gravelly  sandy  loam  occupy  extensive  areas  in  the  up- 
lands and  include  some  farming  lands  well  adapted  to  cotton,  cow- 
peas,  oats,  and  a  great  variety  of  minor  crops. 

The  Greenville  fine  sandy  loam  is  a  highly  valuable  type  for  gen- 
eral farming. 

The  Guin  soils  are  closely  related  in  origin  to  the  Orangeburg  soils. 
They  are  lighter  colored,  have  sandier  subsoils,  and  are  not  so  well 
adapted  to  the  production  of  cotton  and  com. 

The  Susquehanna  soils  include  a  gravelly  loam  which  is  found 
principally  in  the  western  and  southern  parts  of  the  county.  Most 
of  it  is  of  low  agricultural  value  and  should  remain  forested.  The 
fine  sandy  loam  has  a  very  heavy  subsoil,  and  in  general  is  not  as 
easily  tUled  or  as  productive  as  the  Orangeburg  fine  sandy  loam, 
which,  in  many  places,  it  closely  resembles. 

The  Kalmia  fine  sandy  loam  is  a  valuable  type  for  general  farming. 
It  is  related  to  the  Orangeburg  soils,  and  is  usually  found  on  the  lower 
slopes  of  the  hills  and  in  some  of  the  recent  bottoms. 

The  Ocklocjpiee  soils  are  found  along  the  small  streams.  They 
represent  the  accumulation  of  sand  and  clay  washed  from  the  hills 
of  Tuscaloosa  and  Lafayette  material.  Their  present  agricultural 
value  depends  largely  upon  the  drainage. 

The  Huntington  soils  are  the  overflow  lands  of  the  Cahaba  River. 
They,  as  well  as  the  Cahaba  soUs,  are  composed  chiefly  of  alluvial 
materials  derived  from  the  various  formations  found  in  the  Cahaba 
coal  fields.  They  are  very  fertile  and  constitute  some  of  the  most 
valuable  farming  land  in  the  county. 

The  light  colored  and  poorly  drained  soils  along  the  creeks  and  in 
the  lower  Cahaba  Valley  have  been  included  in  the  Waverly  series. 
Owing  to  their  poor  drainage  they  have  a  rather  low  agricultural 
value. 

A  few  types  of  soil,  members  of  the  Norfolk  and  Montevallo  series, 
occur  in  limited  areas  and  form  an  unimportant  part  of  the  soil  re- 
sources of  the  county. 

The  Rough  stony  land,  a  nonagricultural  type,  and  Meadow  are 
of  little  importance  in  the  county. 
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By  W.  S.  LYMAN,  of  the  U.  S.  Department  of  Agriculture,  and  C.  S.  WALDROP. 
of  the  Alabama  Department  of  Agriculture  and  Industries. 

DESCRIPTION  OF  THE  AREA. 

Etowah  County,  with  an  area  of  346,880  acres,  or  542  square  miles, 
is  situated  in  the  northeastern  part  of 'Alabama  in  what  is  popularly 
known  as  the  mineral  section  of  the  State.  It  is  bounded  on  the  north 
by  Dekalb  County,  on  the  east  by  Cherokee,  on  the  south  by  St.  Clair 
and  Calhoun,  on  the  west 
by  Blount,  and  on  the 
northwest  by  Marshall. 

Included  in  the  county 
are  the  broad,  undula- 
ting valley  of  the  Coosa 
River,  the  level  or  gently 
rolling  plateaus  of  Sand 
and  Lookout  mountains, 
and  a  mountainous  region 
characterized  by  a  suc- 
cession of  ridges  alter- 
nating with  narrow  lime- 
stone valleys.  The  char- 
acter and  position  of 
these  mountains,  pla- 
teaus, and  valleys  are 
closely  connected  with  the 
character  and  structure 
of  the  underlying  rocks 
or  geological  forma- 
tions. Some  of  these  for- 
mations occur  in  rather 
narrow  bands  and  all 
run  in  a  general  north- 
'  east-southwest  direction. 

In  the  northwest  part  of  the  county  the  broad  top  of  Sand  Moun- 
tain forms  a  plateau  having  an  elevation  of  from  1,100  to  1,200  feet 
above  sea  level,  while  in  the  northeast  part,  extending  in  a  north- 
east-southwest direction  to  about  the  center  of  the  county,  is  Lookout 


Fig.  17.— Sketch  map  shovrlng  location  of  the  Etowah 
County  area,  Alabama. 
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Mountain,  on  which  is  another  smaller  plateau  3  to  5  miles  wide. 
These  plateaus  are  quite  similar  in  many  respects,  each  being  higher 
on  the  edges,  sloping  gradually  toward  a  trough  in  the  center,  and 
bounded  on  the  edges  by  bold  escarpments  600  to  800  feet  high.  On 
Sand  Mountain,  in  particular,  are  many  large,  quite  level,  and 
densely  wooded  areas.  The  continuity  of  this  plateau  is  broken  on 
the  edges  in  several  places  by  stream  action,  deep  gorges  being  cut 
back  from  the  escarpment  for  some  distance. 

From  Attalla  northward  the  valley  between  Sand  and  Lookout 
mountains  is  separated  into  two  distinct  valleys  by  an  elongated  ridge 
which  in  places  is  almost  as  high  as  the  mountains  on  either  side. 
The  valley,  about  5  miles  wide  between  these  two  mountains,  is  hilly, 
due  to  the  character  of  the  imderlying  limestone.  This  same  belt 
of  hilly  country  extends  southwest  of  Attalla  to  the  county  line, 
but  is  bounded  on  the  south  by  a  fault  line  ^parating  it  from  the 
broad,  undulating  Coosa  River  Valley.  Extending  east  from  Attalla, 
cutting  around  the  end  of  Lookout  Mountain  and  Shinbone  Ridge, 
which  lies  just,  southeast  of  Lookout  Mountain,  this  fault  line  runs 
northeast  from  Gadsden  to  the  county  line,  here  also  being  the 
boundary  of  the  Coosa  River  Valley.  The  southern  border  of  the 
Coosa  River  Valley,  which  is  5  to  7  miles  wide,  is  fcwmed  by  Calvin 
Mountain,  the  watershed  of  which  is  a  part  of  the  south  county  line. 

The  elevation  of  Etowah  County  varies  from  1,500  feet  at  a  point 
on  Lookout  Mountain  northeast  of  Gadsden  to  a  little  less  than 
500  feet  at  a  point  where  the  Coosa  River  breaks  through  Calvin 
Mountain. 

The  main  drainage  of  the  county  is  toward  the  southwest  to  the 
Gulf  and  is  effected  through  the  Coosa  River  and  its  tributaries,  the 
most  impcHlant  of  which  are  Big  Wills,  Little  Wills,  Clear,  and 
Little  Canoe  creeks.  Locust  Fork  of  Black  Warrior  River  and  its 
tributaries  drain  the  northwest  corner  of  the  county.  Only  a  small 
area  northwest  of  Mountainboro  lies  in  the  Tennessee  River  drainage 
basin,  this  section  being  drained  by  Short  Creek,  which  empties 
directly  into  the  Tennessee  River  12  to  15  miles  to  the  north. 

The  population  of  Etowah  County  are  mainly  the  descendants  of 
those  who  came  from  Tennessee,  Georgia,  the  Carolinas,  and  Virginia 
at  an  early  date,  settling  on  the  rich  valley  limestone  soils  and  on 
some  of  the  alluvial  soils  of  the  Coosa  River  Valley.  Sand  Mountain 
was  settled  largely  by  Georgians.  The  lands  in  this  section  of  ttie 
State  were  then  oonadered  by  Alabamians  too  poor  to  cultivate,  but 
now  their  productiveness  is  well  recognized.  Within  the  past  few 
years  a  small  number  of  Germans  have  settled  in  the  Sand  Mountain 
section.  Some  immigrants  have  located  in  the  towns  and  found 
employment  at  the  cotton  mills,  smelters,  or  steel  plants,  and  others  in 
the  surrounding  iron  and  coal  mines. 
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Except  in  local  sections,  the  county  has  always  been  rather  thinly 
settled.  Settlement  is  most  rapid  just  now  on  the  limestone  and 
alluvial  soils  around  Gradsden  and  Attalla  and  on  the  fertile  soils  on 
Sand  Mountain.  During  the  past  two  or  three  years  farm  property 
has  been  changing  hands  more  rapidly.  Pike  roads  are  being  built 
by  convict  labor,  and  already  several  of  the  main  roads  have  thus 
been  improved. 

(jadsden,  the  county  seat  and  largest  town,  has  a  population  of 
about  8,000.  Alabama  City,  a  manufacturing  town  2  miles  west  of 
Gadsden,  has  a  population  of  about  2,500;  and  Attalla,  with  a  popu- 
lation of  about  2,000  and  3  miles  still  farther  west,  is  another  impor- 
tant town.  These  three  towns  are  connected  by  an  interurban  car 
line.  Iron  furnaces  are  located  at  all  three  places.  At  Alabama 
City  are  a  large  cotton  mill  and  a  steel  plant,  and  at  Gadsden  there 
are  several  factories  employing  several  hundred  men.  Altoona,  in 
the  extreme  western  part  of  the  county,  is  a  coal-mining  town  and 
affords  a  small  market  for  that  section. 

Etowah  County  is  well  supplied  with  railroads,  five  lines  entering 
one  or  more  of  the  three  towns  in  the  center  of  the  county.  These 
roads  furnish  excellent  transportation  facilities  to  large  outside  mar- 
kets, Atlanta,  Chattanooga,  and  Birmingham  all  being  less  than 
three  hours  distant.  The  Coosa  River  furnishes  water  transporta- 
tion as  far  as  Home,  Ga.,  and  to  the  Shoals,  about  20  miles  below 
Gadsden. 

CLIMATE. 

The  climate  of  Etowah  County  is  comparatively  equable  and  mild. 
The  sunmiers  are  long  and  pleasant  and  the  winters  are  short  and 
mild.  There  are  occasional  "  cold  snaps,"  though  the  mercury  sel- 
dom falls  below  zero.  Light  snows  of  short  duration  occur  nearly 
every  winter.  Besides  the  crops  grown,  the  climatic  conditions  are 
favorable  for  many  other  crops  not  yet  introduced.  The  so-called 
winter  crops  suitable  for  stock  raising  may  be  safely  relied  upon 
through  the  winter. 

The  average  annual  precipitation,  which  is  about  52  inches,  is 
sufficient  for  all  the  crops  grown.  Occasional  droughts  in  middle 
and  late  summer  would  have  little  effect  on  crops  if  the  farmers 
gave  more  attention  to  tilling  their  soils  in  such  a  way  as  to  conserve 
the  moisture.  During  the  winter  months  the  rains  are  heavier  and 
of  longer  duration,  a  fact  which  suggests  the  advisability  of  growing 
winter  crops  so  as  to  prevent  washing  and  gullying  on  exposed  hill- 
sides and  slopes. 

The  early  warm  days  of  spring  and  the  erratic  occurrence  of 
killing  frosts  cause  the  fruit  crop  to  be  uncertain  unless  care  has 
been  used  in  selecting  orchard  sites. 
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The  average  dates  of  the  last  killing  frost  in  the  spring  and  of 
the  first  in  the  fall  are  about  April  6  and  October  22,  respectively. 
This  gives  an  average  growing  season  for  tender  vegetation  of  about 
six  and  one-half  months. 

The  mean  annual  temperature  is  about  61*^  F.  The  mercury  sel- 
dom goes  above  100°  F.  in  summer  or  below  5°  in  winter. 

The  following  table,  compiled  from  records  of  Weather  Bureau 
station  at  Gadsden,  gives  the  normal  monthly  and  annual  tempera- 
ture and  precipitation : 

Normal  monthly  and  annual  temperature  and  precipitation. 


Month. 


Gadsden. 

Temper- 
ature. 

Precipi- 
tation. 

V. 

Inchet. 

41.4 

5.55 

42.3 

5.47 

51.9 

6.39 

59.6 

4.18 

73.9 

3.63   , 

7C.6 

4.30 

79.5 

4.05 

Month. 


Gadsden. 


Temper- 
ature. 


Precipi- 
tation. 


January.. 
February, 
March... 
April.... 

May 

June 

July 


August 

September. 
October... 
NovembCT. 
December. 

Year 


78.7 
78.9 
61.6 
51.0 
44.2 


61.2 


Inekes. 
4.38 
3.16 
2.67 
3.39 
4.94 


52.06 


AGRICULTURE. 

With  the  exception  of  cotton,  which  was  shipped  to  a  small  extent, 
all  the  crops  grown  by  the  early  settlers  were  consumed  at  home. 
Cotton  and  corn  always  have  been  the  main  crops,  with  a  small 
acreage  devoted  to  wheat,  oats,  sorghum,  peas,  peanuts,  hay,  vege- 
tables, and  tobacco.  Cattle  raising  is  also  being  carried  on  in  a  lim- 
ited way.  As  the  population  increased  and  transportation  facilities 
became  better,  a  type  of  agriculture  similar  to  that  in  practice  at  the 
present  time  was  gradually  evolved. 

As  in  other  mountainous  sections  where  land  is  cheap  and  easily 
obtained,  the  farmers  have  been  slow  to  adopt  improved  methods  and 
the  use  of  labor-saving  machinery.  In  some  instances  steep  hillsides 
and  Rough  stony  land  are  being  cultivated  where  only  the  simplest 
kind  of  implements  can  be  used,  and  those  who  are  farming  under 
such  unfavorable  circumstances  are  barely  making  a  living.  Even 
on  the  better  soils  many  farmers  are  making  little  headway,  largely 
because  of  the  use  of  old  and  crude  machinery. 

More  attention  needs  to  be  given  to  the  maintenance  of  the  pro- 
ductivity of  the  soil  through  a- proper  system  of  crop  rotation  and 
by  practicing  thorough  up-to-date  cultural  methods.  Many  fields 
have  been  planted  to  either  cotton  or  corn  for  a  number  of  years, 
thus  materially  reducing  the  yields.    The  plowing  is  generally  too 
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shallpw  and  the  fields  and  rows  are  usually  laid  out  without  regard 
to  the  lay  of  the  land. 

The  present  backward  stage  of  agricultural  development  is  due  in 
no  slight  degree  to  the  growing  importance  of  the  iron  industries  of 
the  county. 

Cotton  is  the  all  important  crop^  According  to  the  census  of  1900, 
the  acreage  given  to  cotton  was,  approximately,  30,000,  producing  on 
an  average  1  bale  to  about  2^  acres.  At  present  cotton  is  grown  much 
more  extensively,  though  the  yields  per  acre  have  probably  remained 
about  the  same.  It  is  grown  on  most  every  type  of  soil  regardless  of 
topography  or  productivity.  The  best  cotton  lands  are  the  fine  sandy 
loams,  loams,  silt  loams,  and  some  of  the  clay  loams.  On  these  the 
yields  vary  from  one-third  to  1  bale  or  more  per  acre.  C!otton  is 
very  susceptible  to  methods  of  good  tillage,  which  implies  not  only 
deep  preparation  and  thorough  subsequent  cultivation,  but  a  good 
system  of  rotation  and  manuring  to  keep  the  soil  in  a  high  state  of 
productivity.  A  few  farmers  realize  the  importance  of  these  meth- 
ods, but  the  production  of  a  vast  majority  of  the  farms  could  be 
secured  on  half  the  acreage  planted. 

Com,  the  next  important  crop,  is  grown  only  for  home  consump- 
tion. Like  cotton,  it  is  grown  on  nearly  all  the  soils,  but  does  best 
on  the  rich  alluvial  loams,  silt  loams,  and  fine  sandy  loams.  The 
yields  range  anywhere  from  5  to  50  bushels  per  acre,  and  average, 
according  to  the  last  census,  about  14  bushels  per  acre.  Any  of  the 
soils  of  the  area  are  capable  of  producing  a  higher  average  than  this, 
if  good  cultural  methods  are  followed.  The  fact  that  most  farmers 
neglect  their  com  crop  in  favor  of  cotton  partially  explains  the  low 
yield. 

Many  other  crops  are  grown  in  a  limited  way,  among  which  may 
be  mentioned  oats,  wheat,  sorghum,  peas,  peanuts,  hay,  and  such 
vegetables  for  home  use  and  the  local  market  as  Irish  potatoes  and 
sweet  potatoes,  cabbage,  collards,  beans,  onions,  etc.  The  sandy  soils 
are  best  for  garden  vegetables,  except  crops  like  cabbage,  collards, 
etc.,  which  thrive  best  on  the  heavier  richer  soils.  Peas  and  peanuts 
are  valuable  crops,  not  only  because  of  their  feeding  value,  especially 
for  hogs,  but  for  their  beneficial  effect  upon  the  soil.  There  is  need 
of  more  attention  along  the  lines  of  dairying,  stock  raising,  and  for- 
age crops;  also  truck  and  tobacco.  The  first  three  lines  of  farming 
may  be  best  done  on  the  heavier  soils.  Tobacco  will  probably  do  best 
on  some  of  the  mountainous  Dekalb  sandy  and  silty  types  and  Clarks- 
ville  stony  loam. 

The  fruit  industry  has  been  developed  by  a  few  on  a  commercial 
scale,  but  most  orchards  show  the  lack  of  proper  attention.  Several 
large  peach  orchards  are  located  in  the  vicinity  of  Gadsden  and 
Attalla.    Some  apple  orchards  have  been  set  out,  and  where  well 
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cared  for  are  in  a  thrifty  condition.  The  Clarksville  stony  loam 
on  northern  slopes  is  an  excellent  soil  for  these  fniita  The  Deinllb 
stony  silt  loam  is  also  very  good  for  apples  and  the  mor^  sai^dy  phase 
for  peaches. 

Some  system  of  crop  rotation  is  necessary  on  all  the  soils  in  order 
to  obtain  good  yields.  When  a  rotation  is  practiced  the  soils  suffer 
less  from  erosion  and  more  profitable  yields  are  continuously  ob- 
tained without  the  aid  of  commercial  fertilizers.  A  rotation  of  peas, 
or  some  other  leguminous  crop,  with  corn  and  cotton  has  been  prawr- 
ticed  by  the  more  successful  farmers.  This  practice  is  to  be  com- 
mended. The  sowing  of  peas,  vetch,  and  other  leguminous  crops 
between  corn  arid  cotton  rows  after  the  last  cultivation  is  another 
cheap  and  easy  way  of  keeping  the  soil  in  a  good  productive  state. 
Usually  the  crop  is  cut  for  forage,  returning  only  the  roots  to  the 
soil,  though  a  few  plow  under  the  whole  crop.  In  most  cases  the 
latter  method  is  preferred,  but  when  a  heavy  crop  is  thus  turned 
under  liming  may  be  necessary,  not  only  to  aid  in  the  proper  decay  of 
organic  matter,  but  to  correct  any  acidity  whicli  may  arise. 

Commercial  fertilizers  are  used  generally  throughout  the  county. 
They  are  applied,  as  a  rule,  merely  to  increase  the  yields  and  without 
any  thought  as  to  the  requirements  of  the  soil  or  its  permanent 
upbuilding.  According  to  the  Twelfth  Census  $39,120  was  expended 
in  1899  for  fertilizers  by  the  farmers  of  this  county.  The  amount 
spent  during  the  past  year  would  no  doubt  show  a  considerable 
increase. 

In  the  growing  of  cotton  and  com  and  most  other  crops  that  are 
intertilled,  ridge  cultivation  is  generally  practiced.  Often  the  fields 
are  left  level  until  the  last  cultivation,  when  the  soil  is  ridged  up  in 
the  rows  and  the  crop  "  laid  by,"  as  it  is  called.  The  ridge  method  of 
"  laying  by  "  crops  should  be  abandoned,  as  not  only  the  yields  are 
materially  reduced  by  loss  in  soil  moistilre,  but  some  of  the  roots, 
which  lie  close  to  the  surface  in  midsummer,  are  broken  off,  thus 
diminishing  the  crop's  feeding  capacity.  Level  cultivation,  except  in 
a  few  poorly  drained  areas  and  where  the  slopes  are  not  too  steep, 
gives  the  best  results,  as  the  soil  retains  a  larger  quantity  of  moisture 
and  crops  suffer  less  from  the  effect  of  summer  droughts.  little 
attention  is  given  to  the  prevention  of  soil  washing  and  the  formation 
of  gullies.  Deeper  plowing  in  preparing  the  land,  where  the  slopes 
are  not  too  steep,  thus  allowing  more  of  the  rainfall  to  be  absorbed, 
will  help  to  prevent  washing.  In  the  hilly  and  mountainous  sections 
terracing  and  contour  cultivation  should  be  practiced  with  the  saane 
end  in  view.  Deeper  plowing  would  not  only  give  the  soil  greater 
water-holding  capacity,  but  would  also  greatly  improve  the  seed  bed, 
thereby  allowing  young  plants  to  obtain  a  stronger  foothold  and  to 
penetrate  the  subsoil  more  deeply  for  food  and  moisture* 
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The  labor  conditions  in  the  area  are  not  of  the  best.  The  iron  and 
kindred  industries  of  the  county  attract  considerable  labor  from  the 
farm  because  of  higher  wages  paid  and  employment  given  for  the 
full  year.  Much  of  the  hired  labor  is  done  by  negroes,  though  con- 
siderable work  is  done  by  the  white  farmers  and  their  families, 
especially  in  the  northern  part  of  the  county.  During  the  busy 
season  women  and  children  all  work  in  the  fields. 

Most  of  the  farms  are  cultivated  by  the  owners,  particularly  in 
the  mountainous  section,  though  some  are  tUled  by  tenants.  Some 
of  the  tenants  are  negroes,  but  the  majority  are  white.  Very  few 
farms  are  rented  for  cash,  the  more  common  practice  being  to  rent 
on  shares.  The  owner  receives  one-third  of  the  corn  and  one-fourth 
of  the  cotton,  if  the  renter  furnishes  tools  and  work  stock,  but  in 
case  these  are  furnished  by  the  owner  he  receives  one-half  the  crops. 

There  is  considerable  variation  in  the  size  of  farms  throughout 
the  county.  According  to  the  Census  of  1900  the  average  size  is 
86.1  acres.  The  value  of  farm  land  varies  from  $3  to  $40  an  acre, 
according  to  the  kind  of  soil  and  the  location  of  the  farm. 

That  the  farmers  of  the  area,  as  a  class,  are  not  in  a  more  pros- 
perous condition  is  not  attributable  to  the  broken  topography  and 
nonproductiveness  of  the  land.  The  tendency  to  grow  all  the  cotton 
possible  and  to  depend  on  it  as  the  only  money  crop  does  not  assure 
the  best  results  for  the  farmer.  In  most  cases  it  is  decidedly  unprof- 
itable to  grow  cotton  continuously  on  the  same  land,  the  result  of 
which  must  be  diminishing  yields  and  the  gradual  impoverishing  of 
the  soil.  The  adaptability  of  soils  to  crops  should  be  recognized,  and 
those  soils  better  suited  to  other  crops  than  cotton  should  be  devoted 
to  such  crops.  In  fact,  on  land  best  adapted  to  cotton  a  well-balanced 
crop  rotation  should  be  practiced,  so  as  to  maintain  productivity  and 
good  yields.  The  slopes,  which  have  a  strong  tendency  to  wash  or 
gully,  can  be  better  left  in  grass  or  forested.  Some  of  the  heavier 
soils  afford  an  excellent  opportunity  ior  stock  raising,  dairying, 
and  hay  farming,  all  promising  industries  of  the  county.  Stock 
raising  and  dairying,  no  doubt,  would  be  found  remunerative  on 
practically  all  soils  of  the  area,  as  there  are  good  home  markets  and 
larger  ones  near  by.  In  the  mountainous  section  are  found  soils  well 
adapted  to  fruit,  especially  peaches  and  apples,  and  to  tobacco  as 
well. 

The  net  returns  to  farmers  throughout  the  county  could  be  mate- 
rially increased  by  practicing  thorough  tillage,  rotation  of  crops, 
and  by  growing  a  greater  variety  of  crops  adapted  to  their  soils. 

SOILS. 

In  its  physiographic  and  geological  relations,  Etowah  Coimty 
forms  a  part  of  the  great  Appalachian  province  extending  from 
central  Alabama  to  northeastern  Pennsylvania.    The  tvm  divisLons 
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represented  in  the  county  are  the  Appalachian  valley  and  the 
western  division  of  the  Appalachian  province,  as  it  is  called.  The 
former  embraces  the  Coosa  Valley  and  the  latter  the  mountainous 
portion  of  the  county.  The  rocks  exposed  are  all  of  sedimentary 
origin,  belonging  to  the  Paleozoic  age,  and  consist  of  crumbled  and 
folded  shales,  limestones,  conglomerates,  and  sandstones  varying  in 
degrees  of  purity  and  hardness.  They  were  deposited  as  ocean  sedi- 
ments during  the  diflFerent  eras  from  Cambrian  to  Carboniferous 
and  eventually  consolidated  and  afterward  elevated  to  highlands. 
By  folding  and  subsequent  erosion,  the  soft  rocks  not  being  able  to 
resist  erosioa  so  well  as  the  harder  sandstone  cappings,  the  county 
assumed  the  main  features  of  topography  already  described. 

The  constituent  strata  of  Etowah  County  contain,  lying  in  close 
proximity,  large  and  workable  quantities  of  iron,  coal,  and  limestone, 
a  very  desirable  and  necessary  combination  for  the  cheap  produc- 
tion of  iron. 

All  of  the  soils  of  the  county,  except  alluvial  and  coUuvial  strips 
which  represent  a  mixture  of  material  from  several  formations,  arc 
derived  directly  from  the  decay  and  disintegration  of  the  rocks  <hi 
which  they  lie. 

In  the  mountainous  part  of  the  county  are  found  five  members 
of  the  Dekalb  series,  derived  from  sandstones  and  shales,  consti- 
tuting practically  the  entire  area  of  this  region.  The  silt  loam,  fine 
sandy  loam,  and  sandy  loam  members  occupy  the  rolling  table- 
lands. These  are  the  farming  lands  in  this  district,  all  being  well 
drained  and  easy  to  cultivate.  While  it  is  true  that  they  are  not 
naturally  very  productive,  they  are  readily  susceptible  to  improve- 
ment by  fertilization  and  good  methods  of  cultivation,  and  when  so 
treated  produce  excellent  yields  of  staple  crops,  particularly  cotton, 
as  well  as  some  of  the  truck  crops.  The  rougher  areas  give  rise  to  a 
stony  silt  loam  or  to  Rough  stony  land. 

The  narrow  mountain  valleys  present  a  variety  of  limestone  soils, 
due  to  the  composition  and  structure  of  the  underlying  rocks.  In 
point  of  most  importance  are  the  Hagerstown  soils,  the  loam  member 
of  which  is  the  only  one  extensively  developed.  Derived  from  the 
cherty  limestones  are  large  areas  of  Clarksville  stony  loam.  Other 
soils  also  occur,  varying  in  degrees  of  color  and  texture  and  amount 
of  rock  fragments  on  the  surface. 

Located  in  the  Coosa  Valley  is  the  oldest  formation  in  the  county, 
a  clay  shale  from  which  is  derived  a  stiff,  waxy,  impervious  clay 
locally  known  as  "  flatwoods  land."  In  this  vallfey,  skirting  the 
Coosa  River  and  overlying  material  similar  to  "  flatwoods  land,"  are 
also  large  areas  of  alluvial  soils,  deposited  at  a  time  when  the  stream 
bed  stood  at  a  higher  level.  Along  many  of  the  smaller  streams  in  all 
parts  of  the  county  are  found  narrow  strips  of  alluvial  soiL 
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In  all,  Etowah  County  presents  an  area  of  diversity  in  soils  and 
conditions  sufficient  to  meet  the  demands  of  the  most  diversified 
farming.  Twenty  soil  types  were  mapped,  varying  from  heavy  clays 
to  sandy  loams.  While  some  of  these  soils  show  a  low  agricultural 
value  after  their  virgin  productiveness  has  been  reduced  by  careless 
methods  of  tillage  and  cropping,  all  the  types  of  soil,  owiqg  to  their 
inherent  qualities,  if  better  handled  and  cropped  according  to  adapt- 
ability, could  be  brought  to  much  account  in  the  agricultural  develop- 
ment of  the  county. 

The  names  and  extent  of  the  different  types  of  soil  are  given  in 
the  following  table : 

Areas  of  different  sails. 


Soil. 

Acres. 

Percent. 

Sou. 

Acres. 

Percent. 

CVnuisangii  ctoy 

52,160 
fl0,176 
47,040 
40,384 
36,416 
26,304 
19,328 
14,628 
11,776 
9,084 
7,424 

15.0 
14.5 
13.6 
11.6 
10.5 
7.6 
5.6 
4.2 
3.4 
2.9 
2.1 

Meadow 

7,296 
6,888 
4,992 
4,928 
2,94^ 
2,368 
1,536 
1,084 
384 

2.1 

Pf  kfilb  ffllt  loAin 

Huntington  sandy  loam 

Tx>cnst  silt  loam ..... 

1.7 

ClarksTille  stony  loam 

1.4 

Dekalb  fine  sandy  loam 

Dekalb  shale  loam 

1.4 

Holston  fine  sandy  loam 

Dekalb  stony  silt  loam 

Holston  gravelly  sandy  loam . 
Holston  silt  loam 

.8 
.7 

Hagerstown  loam 

Hagerstown  stony  clay 

Hftn<M»'«dllp  loam .        

.5 

Hnntfrgi^^kn  s^t  ioi^i?i  ....... 

.3 

Dekalb  sandy  loam 

Decattir  clay  loam 

.1 

Total 

Clarksvllle  gravelly  loam 

346,880 

DEKALB   SILT  LOAM. 


The  surface  soil  of  the  Dekalb  silt  loam,  to  a  depth  of  8  to  18  inches, 
consists  of  a  gray  to  yellowish-gray  mellow  silt  loam  having  a  small 
sand  content  of  the  finer  grades.  The  line  between  the  soil  and  sub- 
soil is  nowhere  sharply  drawn.  The  soil  grades  into  a  reddish-yellow 
or  yellow  silty  clay  subsoil,  not  plastic  or  tenacious,  but  having  a 
slightly  greasy  feel.  Broken  masses  of  rock  fragments  are  sometimes 
foimd  within  3  feet,  and  nearly  everywhere  on  the  surface  and 
throughout  both  soil  and  subsoil  are  scattering  fragments  of  sand-* 
stone  and  shale. 

The  Dekalb  silt  loam  occurs  in  large  areas  on  Sand  and  Lookout 
mountains,  occupying  for  the  most  part  rolling  table-lands.  On 
Lookout  Mountain,  lying  about  75  feet  above  the  main  body  of  the 
type,  small  areas  are  found  following  the  crests  of  ridges  which 
border  the  escarpment. 

The  topography  of  the  type,  as  a  whole,  is  rolling,  with  a  more 
broken  surface  near  the  streams,  being  the  more  rolling  on  Lookout 
Mountain  and  in  places  rather  hilly.  The  natural  drainage  is  good. 
A  tendency  to  wash  is  noticeable  on  the  steeper  slopes ;  therefore  they 
should  not  be  planted  to  cultivated  crops. 
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The  soil  is  of  residual  origin,  deriveH  almost  entirely  from  the 
broken-down  Walden  formation,  which  consists  of  fine-grained  sand- 
stone  and  sandy  shale. 

The  Dekalb  silt  loam  is  one  of  the  extensive  and  widely  cultivated 
soils  on  Sand  Mountain,  while  on  Lookout  Mountain  only  the  more 
level  portions  which  have  been  cleared  of  the  native  hardwood  timber 
and  scattering  pine  are  tilled. 

The  principal  crops  grown  are  cotton  and  com,  with  scattering 
small  fields  of  oats,  wheat,  and  grasses.  Wheat  planted  in  October 
and  harvested  in  June  produces  a  good  quality  of  straw,  but  the 
yields  of  grain  are  light,  averaging  about  8  bushels  per  acre.  Grasses 
do  well  and  should  be  mtwe  widely  grown.  Cotton  produces  from 
one-fourth  to  five-eighths  of  a  bale,  and  corn  from  5  to  40  bushels  per 
acre,  depending  upon  the  state  of  cultivation. 

As  on  all  the  soils  of  the  area,  a  small  acreage  is  given  to  cowpeas 
and  peanuts,  and  also  to  sorghum  for  both  forage  and  sirup. 

The  Dekalb  silt  loam  is  best  adapted  to  grasses  and  general  farm- 
ing purposes.     It  ranges  in  price  from  $10  to  $25  an  acre. 

The  results  of  mechanical  analyses  of  the  soil  and  subsoil  of  this 
type  are  given  in  the  following  table : 

Mechanical  awUpses  of  Dekalb  silt  loam. 


Number. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

Silt. 

Clay. 

19857 

Soil 

Percent. 

as 

.0 

Percent. 
1.0 
1.1 

Percent. 
3.5 
3.1 

Percent. 
14.8. 

ia9 

Percent. 
12.9 
12.7 

Percent. 
50.4 
46.fi 

Percent, 
1L3 

19658 

SutooU 

2&3 

DBKALB  SHALE  LOAM. 

The  soil  of  the  Dekalb  shale  loam  consists  of  about  8  inches  of  a 
yellowish-gray  or  gray  heavy  silt  loam.  In  structure  it  is  rather 
compact  and  when  rubbed  between  the  fingers  has  a  greasy  feel.  By 
reason  of  the  compact  and  greasy  nature  of  this  soil  much  of  the 
rainfall,  particularly  when  the  soil  is  dry,  runs  off  quickly  in  surface 
drainage.  Large  quantities  of  shale  fragments  are  found  upon  the 
surface  and  in  the  soil.  The  subsoil  to  a  depth  of  24  to  30  inches 
is  a  yellow  to  reddish-yellow  silty  clay  resting  upon  a  broken  mass 
*  of  shale  and  shaly  sandstone  from  which  it  is  derived. 

The  surface  features  range  from  rolling  to  slightly  hilly,  but  are 
rarely  so  rough  that  the  soil  can  not  be  cultivated.  Between  the 
ridges  and  knolls  are  numerous  intermittent  streams  affording  ex- 
cellent drainage. 

The  Dekalb  shale  loam  is  of  limited  extent,  only  two  areas  being 
mapped,  one  in  the  southeast  comer  and  the  other  just  northeast  of 
Howelton,  in  the  west-central  part  of  the  county. 
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Only  a  few  small  fields  of  this  type  are  being  cultivated,  and  the 
yields  of  cotton  and  com  secured  are  scarcely  enough  to  meet  the 
cost  of  producing  the  crop.  The  best  use  of  this  type  is  for  forestry 
or  as  pasture. 

The  results  of  mechanical  analyses  of  soil  and  subsoil  are  given  in 
the  following  table : 

MeoKarUoal  awaluses  of  Dekalb  shale  loam. 


Numlier. 

Desoilptioii. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

Silt. 

Clay. 

19863 

Soil 

Percent. 
3.7 
2.9 

Percent. 
9l1 
7.1 

Percent. 
2.8 
2.5 

Percent. 
4.9 
4.4 

Percent. 

as 

4.0 

Percent. 
54.3 
5a3 

Percent, 
17.2 

19664 

SubfloU 

29.1 

DEKALB  SANDT  LOAM. 

The  soil  of  the  Dekalb  sandy  loam  is  a  yellowish-gray  to  yellowish- 
brown  medium  to  fine  sandy  loam,  with  a  depth  varying  fixMn  10  to 
15  inches.  The  subsoil  is  a  yellowish-brown  medium  to  fijie  sandy 
loam  heavier  than  the  soil.  Bed  rock  often  occurs  within  3  feet  and 
occasionally  appears  upon  the  surface. 

Only  four  areas  of  the  Dekalb  sandy  loam  are  found  in  the  county. 
The  main  bodies  occur  along  the  slopes  on  either  side  of  the  plateau 
on  Lookout  Mountain  and  smaller  areas  southeast  of  Attalla  and 
south  of  Altoona.  The  surface  in  places  is  somewhat  hilly,  but  for 
the  most  part  consists  of  easy  slopes  varying  from  rather  level  to 
geiltly  rolling  in  character.  The  type  is  naturally  well  drained  by 
small  and  mostly  intermittent  streams  and  as  a  rule  is  not  droughty, 
except  where  the  underlying  rock  is  close  to  the  surface. 

The  type  is  derived  from  the  weathering  of  Lookout  sandstone,  a 
gray  to  brown  medium  to  fine  grained  stone. 

The  Dekalb  sandy  loam  is  easily  cultivated  and  responds  readily 
to  good  methods  of  cultivation  and  to  fertilization.  Cotton  yields 
hcofa  one-third  to  five-ei^ths  of  a  bale  per  acre,  and  when  well 
cultivated  better  results  are  secured.  The  yield  of  corn  varies  from 
5  to  40  budiels.  Some  cowpeas  are  grown,  and  very  good  yields  of 
both  Lri^  and  sweet  potatoes  are  secured.  This  type  presents  a  good 
opportunity  for  fruit  raising,  particularly  the  northern  slopes,  owing 
to  the  greater  immunity  from  late  killing  frosts  in  the  spring. 
Peaches,  plums,  and  cherries  do  well.  Apples  are  readily  grown 
and  the  fruit  is  well  flavored  and  of  large  size.  This  is  perhaps  the 
best  truck  soil  found  in  the  area,  though  not  well  adapted  to  cab- 
bage or  cauliflower,  which  require  a  heavier  soil.  Melons  have  been 
grown  with  excellent  success.  Tobacco  has  been  grown  for  home 
use  to  some  extent,  and  it  is  believed  this  crop  would  prove  a  remu- 

Digitized  by  VjOOQIC 


720 


FIELD   OPERATIONS  OF  THE  BUREAU   OF  SOILS,  1908. 


nerative  one  to  the  farmer.    The  Dekalb  sandy  loam  can  be  bought 
for  $3  to  $15  an  acre. 

The  results  of  mechanical  analyses  of  samples  of  the  Dekalb  sandy 
loam  are  shown  in  the  following  table : 

Mechanical  analyses  of  Dekalb  sandy  loam. 


Number. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

sut. 

Clay. 

20278 

Soil 

Percent. 

a4 

.9 

Percent. 
7.4 

&4 

Percent. 
21.5 
l&O 

Percent. 
31.8 
2&5 

Percent. 

7.1 
5.0 

Percent. 
24.1 
24.6 

PereeuL 
7.9 

20279 

Subsoil 

1&8 

DEKALB   STONY  SILT  LOAM. 


The  Dekalb  stony  silt  loam  is  a  mountain-side  type  consisting  of 
a  yellowish-gray  or  brown  fine  sandy  loam  or  silt  loam  about  10 
inches  in  depth,  usually  underlain  by  a  lighter  yellowish-brown  or 
gray  fine  sandy  loam  or  silt  loam  grading  at  from  2  to  3  feet  into 
a  clay.  Areas  where  the  soil  is  found  to  be  silty  are  almosl  always 
bordered  by  the  Dekalb  silt  loam  and  are  more  productive.  Frag- 
ments of  sandstone,  some  of  which  are  very  large,  are  strewn  over 
the  surface  and  throughout  the  soil  mass.  Occasionally  bed  rock 
is  found  within  3  feet  of  the  surface.  Large  rock  outcrops  or  cliffs 
frequently  appear  throughout  areas  embraced  by  this  type  of  soil 
and  are  indicated  on  the  map  by  symbols. 

The  Dekalb  stony  silt  loam  owes  its  origin  to  the  weathering  and 
breaking  down  of  the  underlying  light  or  brownish-gray  fine-grained 
sandstone. 

Occurring  on  the  sides  of  plateaus  and  mountain  sides  leading 
down  into  the  limestone  valleys,  as  does  this  soil,  and  owing  to 
the  comparatively  low  prices  at  which  other  land  is  sold,  it  is  not 
considered  profitable  to  use  this  soil  for  the  pi^oduction  of  staple 
crops.  It  is  best  for  it  to  remain  forested  to  the  native  hardwood 
and  scattering  pine  timber  or  else  used  for  the  production  of  apples 
or  peaches.  The  sandy  phase  is  best  suited  to  peaches.  A  few  small 
fields  are  cultivated  to  corn,  moderate  yields  being  secured. 

The  results  of  mechanical  analyses  of  this  type  of  soil  are  given  in 
the  following  table : 


Mechanical  analyses  of  Dekalb  stony  sUt  loan^ 

Number. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

Silt. 

day. 

20280 

SoU 

Percent. 
LI 
LI 

Percent. 
2.3 

L8 

Percent. 
LI 
.9 

Percent. 
2.4 
2.2 

Percent. 
6.4 
a5 

Percent. 

74.8 
7L2 

Percmu 
13.2 

20281 

SubsoU 

16.4 
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DEKALB  FINE  SANDT  LOAM. 

The  soil  of  the  Dekalb  fine  sandy  loam,  to  a  depth  of  8  to  12  inches, 
is  a  yellowish-gray  to  yellowish-brown  fine  sandy  loam  containing 
some  silt.  This  material  is  underlain  by  a  yellow  to  reddish-yellow 
fine  sandy  loam  heavier  than  the  soil  and  often  grading  at  about  3 
feet  into  a  silty  clay  of  a  more  decided  yellow  color.  In  proximity  to 
streams  and  depressions  a  few  small  scattering  areas  of  a  more  sandy 
phase  of  this  type  occur. 

The  fine-grained  sandstone  from  which  this  type  is  derived  is  some- 
times encountered  within  3  feet  of  the  surface,  and  outcroppings 
occasionally  occur. 

The  type  for  the  most  part  occurs  in  the  northwest  part  of  the 
county  occupying  the  table-lands  on  Sand  Mountain.  Another  small 
body  is  found  on  Lookout  Mountain  north  of  Gadsden,  and  three 
scattering  areas  occur  along  the  south  county  line  bordering  Calhoun 
Coxmty. 

In  surface  features  the  Dekalb  fine  ^andy  loam  varies  from  rather 
level  to  gently  rolling,  with  a  few  steep  slopes  near  some  of  the  larger 
streams.  The  topography  of  the  type  for  the  most  part  admits  of 
easy  drainage,  but  in  a  few  instances  during  wet  seasons  artificial 
drainage  is  desirable  and  this  may  be  easily  secured  by  means  of  open 
ditches  nearby  natural  drainage  channels.  The  type  is  intersected 
by  many  small  streams  which  are  mostly  intermitt^it. 

A  large  part  of  the  Dekalb  fine  sandy  loam  is  under  cultivation. 
Owing  to  its  texture  it  is  easily  worked  and  readily  absorbs  the  rain- 
fall. While  it  is  not  naturally  a  strong,  fertile  soil  it  is  very  suscep- 
tible to  good  methods  of  tillage  and  to  fertilization,  particularly  the 
addition  of  vegetable  matter.  It  is  perhaps  adapted  to  a  wider 
variety  of  crops  than  any  other  soil  type  in  the  area.  Cotton  and 
com  are  the  only  crops  extensively  grown.  A  small  acreage  is  given 
to  potatoes,  oats,  peas,  peaches,  apples,  and  a  few  garden  vegetables. 
Yields  of  cotton  vary  from  one-half  to  1  bale  or  more  and  of  com 
from  10  to  45  bushels  or  more  per  acre,  the  yields  depending  on 
treatment  given  these  crops.  Sweet  potatoes  do  very  well,  as  do  Irish 
potatoes.  In  adaptation  to  truck  crops  this  type  is  about  equal  to 
the  Dekalb  sandy  loam.  Melons  do  very  well.  Cabbage  and  kindred 
crops  should  not  be  grown  commercially  on  this  soil.  On  northern 
exposures  peaches  do  well  and  the  apples  are  of  large  size  and  well 
flavored.  It  is  probable  that  tobacco  could  be  successfully  grown  on 
this  soil.  Land  of  this  type  of  soil  varies  in  value  from  $10  to  $30 
an  acre. 
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The   results  of  mechanical   analyses  of  soil   and  subsoil   of  the 
Dekalb  fine  sandy  loam  are  given  in  the  following  table : 

Mechanical  analyses  of  Dekalb  fine  sandy  loam. 


Number. 

i 
Description. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

19855 

..   Soil 

Percent. 

Percent. 
0.9 

Per<xnt. 

7.« 

Percent. 
34.2 

Percent. 
7.4 

19856 

..   Subsoil 

1 

.8,           7.5 

33.  6              7. 4  ' 

sot. 


Clay. 


Percent.    Percent. 
41. 9  '  a  0 

38. 6  I  12. 3 


CLARK8VILLE    STONY   LO.\M. 


The  surface  soil  of  the  Clarksville  stony  loam  to  a  depth  of  10  to 

14  inches  consists  of  a  gray  to  yellowish-gray  or  light-brown  silty 
loam  to  silt  loam.  Underlying  this  material  is  a  yellow  or  reddish- 
yellow  heavy  silt  loam  which  quickly  grades  into  a  silty  clay,  all  con- 
taining a  small  per  cent  of  sand,  mostly  of  the  finer  grades.  Scat- 
tered on  the  surface  and  throughout  the  soil  mass  are  found  from 

15  to  50  per  cent  of  angular  chert  and  siliceous  limestone  fragments 
varying  in  size  up  to  10  inches  or  more  in  diameter.  This  type  is 
locally  known  as  "  gravelly  land." 

The  type  occupies  a  very  broken  country  consisting  of  hills  and 
ridges,  with  intervening  narrow  valleys.  It  occurs  in  bands  of  vary- 
ing widths,  the  widest  being  between  3  and  4  miles,  and  all  running 
in  a  northeast-southwest  direction.  The  largest  bodies  are  found 
north  and  west  of  Attalla  and  near  the  south  county  line  bordering 
Calhoun  County. 

The  Clarksville  stony  loam  is  of  residual  origin  and  is  the  result 
of  the  weathering  and  breaking  down  of  Knox  dolomite  formation, 
which  is  a  limestone  containing  a  large  percentage  of  difficultly 
soluble  quartz  in  the  form  of  chert.  The  more  soluble  portion  of 
this  type  was  gradually  dissolved,  leached  out  of  the  soil,  and  carried 
away,  leaving  behind  the  hard  flinty  material. 

Owing  to  its  topographic  position  and  stony  nature  little  of  this 
soil  is  under  cultivation,  and  at  present  it  is  very  largely  covered 
with  a  growth  of  oak  timber,  some  pine,  chestnut,  and  hickory.  It 
is  best,  perhaps,  that  much  of  it  should  remain  forested.  When 
cleared  and  cultivated  the  tendency  to  wash  is  noticeable.  While 
the  soil  is  usually  of  a  gray  color  it  becomes,  when  cultivated  for 
some  time,  so  depleted  of  organic  matter  as  to  be  almost  white. 
Usually  only  the  more  gentle  slopes,  where  rock  fragments  are  smaller 
and  less  numerous,  are  being  tilled. 

Staple  crops  do  moderately  well  on  newly  cleared  fields,  but  unless 
considerable  care  is  taken  to  keep  up  the  fertility  of  the  soil  yields  , 
scarcely  pay  for  the  cost  of  production.    In   favorable  locations  i 
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peaches  and  apples  do  well,  the  fruit  being  of  good  flavor  and  ex- 
cellent keeping  qualities.  .On  the  less  stony  areas  it  is  believed 
tobacco  could  be  successfully  produced. 

The  Clarksville  stony  loam  can  be  bought  for  $3  to  $10  an  acre. 

The  results  of  mechanical  analyses  of  soil  and  subsoil  are  given  in 
the  following  table : 

Mechanical  analyses  of  Clarksville  stony  loam. 


Number.          Description. 

Fine 
gmvel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

Percent. 
2.4 
2.2 

Silt. 

Clay. 

IWt^. 

Soil 

Percent. 
4.5 
&1 

Percent. 
ia7 
6.7 

Percent. 
5.2 
3.4 

Percent. 
7.4 
5.2 

Percent. 
54.3 
51.0 

Percent. 
15.3 

19834 

SubsoU 

2ft.5 

CLARKSVILLE  GRAVELLY  LOAM. 


The  soil  of  the  Clarksville  gravelly  loam  to  a  depth  of  about  12 
inches  is  a  gray  to  yellowish-gray  silt  loam  containing  a  small  amount 
of  fine  sand.  The  subsoil  is  a  grayish  to  reddish-yellow  heavy  silt 
loam  quickly  grading  into  a  silty  clay  which  is  also  slightly  sandy. 
From  10  to  25  per  cent  of  small  angular  chert  gravel  is  found  on  the 
surface  and  smaller  quantities  appear  throughout  the  soil  mass. 

This  type  is  nearly  always  found  lying  adjacent  to  areas  of  Clarks- 
ville stony  loam.  In  some  respects  these  two  soils  are  closely  re- 
lated, while  in  others  they  are  widely  separated.  They  are  much 
the  same  in  texture  and  are  identical  in  derivation ;  except  in  a  few 
instances  *he  material  of  the  gravelly  loam  is  coUuvial,  having  been 
washed  down  from  higher  lying  areas  of  Clarksville  stony  loam. 
There  is  a  wide  difference  in  topography,  the  gravelly  loam  being 
undulating  to  gently  rolling  and  therefore  more  easily  cultivated. 

Much  of  this  soil  is  under  cultivation.  Cotton  and  corn  are  the 
only  crops  grown  and  usually  fair  yields  are  secured.  This  type  of 
soil  is  best  suited  to  general  farming  and  stock  raising.  Prices  paid 
for  land  of  this  character  range  from  $3  to  $15  an  acre. 

The  results  of  mechanical  analyses  of  soil  and  subsoil  are  given  in 
the  following  table : 

Mechanical  analyses  of  Clarksville  gravelly  loam. 


Number. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

Silt. 

Clay. 

19837 

Son 

Percent. 
1.7 
Ll 

Percent. 
5.5 
4.3 

Percent. 

ai 

5.5 

Percent. 
ia6 
916 

Percent. 
2.6 
2.5 

Percent. 
50.3 
549 

Percent. 
14.1 
2L9 

10638 

SubwU 
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HOL8TON   FINE  SANDY  LOAM. 


The  surface  soil  of  the  Holston  fine  sandy  loam  is  composed  of 
about  12  inches  of  light  or  yellowish-gray  fine  sandy  loam  containing 
a  considerable  amount  of  silt.  The  subsoil  is  a  brownish-yellow  to 
yellowish-brown  fine  sandy  loam  to  silty  loam.  At  depths  varying 
from  4  to  10  feet  material  is  encountered  which  is  similar  to  that  of 
Conasauga  clay. 

The  Holston  fine  sandy  loam,  locally  known  as  "piney -woods 
land,"  is  confined  to  the  valley  of  the  Coosa  River  and  is  one  of  the 
most  extensively  developed  soils  found  in  this  region.  Its  position 
is  that  of  a  high  second  bottom  and  is  never  subject  to  overflow. 
The  topography  of  the  type  is  undulating  and  the  drainage  adequate. 
It  is  an  alluvial  soil,  the  material  having  been  brought  down  by  the 
river  and  deposited  in  times  of  overflow  or  when  the  stream  bed 
stood  at  a  higher  level. 

The  soil  is  easy  to  cultivate,  but  is  somewhat  deficient  in  organic 
matter.  It  responds  readily  to  good  tillage  and  fertilization,  how- 
ever, and  the  addition  of  barnyard  manure  or  other  organic  matter 
proves  highly  beneficial. 

Practically  all  of  this  soil  is  under  cultivation  and  is  used  prin- 
cipally in  the  production  of  cotton,  with  a  small  acreage  to  com.  It 
is  well  adapted  to  cotton,  but  only  fairly  well  to  com.  Several  of 
the  garden  vegetables  are  grown  for  local  markets  and  all  do  well, 
especially  potatoes.  Prices  paid  for  this  soil  vary  from  $15  to  $35 
an  acre. 

The  results  of  mechanical  analyses  of  samples  of  this  soil  type  are 
given  in  the  following  table : 

Mechanical  analyscM  of  Holston  fine  sandy  loam. 


Number. 

Description. 

Fine 
gravel. 

Coane 
sand. 

Medhtan 
sand. 

Fine 
sand. 

Very  line 
sand. 

Silt. 

Clay. 

19847 

Soil 

Percent. 

a2 

.0 

Percent. 
LO 
.5 

Percent. 
2.5 
2.1 

Percent. 
2&1 
244 

Percent. 
14.1 
13.3 

Percent. 
4«l8 
4&3 

P^eeni. 
7.4 
14.3 

19848 

SubsoU 

HOLSTON  OBATELLY  SANDY  LOAM. 


The  soil  of  the  Holston  gravelly  sandy  loam  consists  of  about  10 
inches  of  light-gray  fine  sandy  loam  containing  a  considerable  amount 
of  silt  and  from  15  to  40  per  cent  of  fine  waterworn  gravel.  The  sub- 
soil is  a  grayish-yellow  to  yellow  fine  sandy  loam  heavier  than  the 
soil  and  grading  at  3  to  5  feet  into  a  yellow  heavy  silt  loam  or  silty 
clay.    Waterworn  gravel  appears  in  the  subsoil  in  small  quantities. 

Small  areas  of  this  soil  are  found  here  and  there  throughout  the 
Coosa  River  Valley.    It  occurs  as  narrow  ridges  or  mounds  within 
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the  boundaries  of  other  soil  types  found  on  second  bottom,  or  along 
the  slopes  of  bluffs  between  the  Holston  fine  sandy  loam  and  Hunt- 
ington silt  loam. 

The  type  is  scnnetimes  cultivated  to  cotton,  and  fair  yields  are 
secured.  The  soil  lacks  organic  matter,  hence  applications  of  barn- 
yard manure  and  the  growing  of  cowpeas  and  kindred  crops  are 
highly  beneficial.  Owing  to  its  somewhat  droughty  condition,  this 
soil  requires  careful  methods  of  cultivation  to  conserve  soil  moisture. 

The  results  of  mechanical  analyses  of  soil  and  subsoil  are  shown  in 
the  following  table : 

Mechanical  analyses  of  Holston  gravelly  sandy  loam. 


Numbor. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

Silt. 

Clay. 

10849 

SoU 

Percent. 
4.1 
3.2 

Percent. 
11.0 
&4 

Percent. 
4.9 
42 

Percent. 

ia8 

9.9 

Percent. 
7.7 
&3 

Percent. 
51.8 
4&6 

Percent. 

a7 

10660 

SabsoU 

17.5 

HOLSTON   SILT  LOAM. 


The  Holston  silt  loam  is  a  light  to  yellowish-gray  floury  silt  loam, 
underlain  by  a  heavy  silt  loam  to  silty  clay.  The  subsoil  is  often 
mottled  and  a  small  number  of  iron  concretions  are  present,  underly- 
ing which  at  depths  varying  from  4  to  15  feet  appears  material 
similar  to  that  of  Conasauga  clay. 

The  Holston  silt  loam  is  of  small  extent,  covering  in  all  an  area 
of  about  3  square  miles.  It  is  found  around  the  heads  of  some  of 
the  smaller  streams  in  the  Coosa  Valley  or  bordering  stream  courses 
where  the  drainage  is  rather  poor.  The  topography  of  the  type  is 
level.  The  type  is  of  alluvial  origin,  the  material  having  been  de- 
posited in  more  quiet  waters  than  the  more  sandy  alluvial  soils. 

Scarcely  any  of  this  soil  is  being  cultivated.  It  is  best  adapted  to 
grass  or  general  farming  and  stock  raising.  To  secure  the  best 
results  artificial  drainage  is  necessary. 

The  results  of  mechanical  analyses  of  soil  and  subsoil  of  this  type 
are  given  in  the  following  table : 

Mechanical  analyses  of  Holston  silt  loam. 


Number. 

Description. 

Pine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

sut. 

Clay. 

19845 

Soil 

Percent. 

0.3 

.0 

Percent. 
2.9 
2.1 

Percent. 
2.8 
2.3 

Percent. 
13.4 
12.3 

Percent. 
12.9 
12.1 

Percent. 
55.7 
53.3 

Percent. 
12.0 

19640 

SnbsoU 

18.0 
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HUIfTINGTON    SILT  LOAM. 

The  Huntington  silt  loam,  locally  known  as  "  river  land,"  is  a 
brown  to  dark-brown  silt  loam  about  7  inches  deep,  underlain  by  a 
reddish-brown  heavy  loam  or  silty  clay.  The  presence  of  mica  flakes 
is  common  in  this  soil.  Occasionally  areas  of  a  sandy  surface  soil 
appear  and  where  large  enough  to  be  mapped  on  the  scale  used  were 
classified  as  Huntington  sandy  loam. 

This  type  occurs  as  first  bottom  skirting  the  Coosa  River  and  is 
subject  to  occasional  overflow.  The  surface  is  level  to  undulating 
and  the  drainage  adequate. 

The  Huntington  silt  loam  is  derived  in  part  from  alluvial  mate- 
rial brought  down  by  the  river.  The  underlying  Conasauga  shale 
formation  oftentimes  enters  into  the  composition  of  this  soil. 

Practically  all  of  this  soil  is  under  cultivation.  No  other  soil  in 
the  county  is  so  extensively  used  for  the  production  of  corn,  to  which 
crop  it  is  well  adapted.  Cotton  is  not  extensively  grown,  partly 
because  it  is  not  as  well  adapted  to  this  soil,  also  because  of  injury 
received  from  early  overflows.  An  excellent  opportunity  is  here  pre- 
sented for  dairying,  stock  raising,  and  general  farming. 

The  results  of  mechanical  analyses  of  the  soil  and  subsoil  are 
found  in  the  following  table : 


Mechanical  analyses  of  Huntington  silt  loam. 

Number. 

Description. 

Fine     1    Coarse 
gravel.        sand. 

Medium 
sand. 

Fine      Very  fine 
sand.     1    sand. 

Silt. 

Clay. 

10843 

19844 

Soil 

Percent. 

0.0 

.1 

Percent. 
0.9 
1.3 

Percent. 

0.9 

.9 

Percent. 
2.4 
2.3 

Percent. 
5.0 
4.4 

Percent. 
64.0 
57.6 

Percent. 
26.9 

Subsoil 

33.2 

HUNTINGTON    SANDY   LOAM. 

The  Huntington  sandy  loam  is  somewhat  variable  as  to  texture 
and  depth  of  soil.  These  variations  occur  at  such  short  and  irregu- 
lar distances  as  to  make  a  separation  impracticable.  The  soil  is  a 
medium  to  fine  sandy  loam  6  to  18  inches  in  depth,  underlain  by  a 
reddish-yellow  to  yellowish-brown  silty  sandy  clay.  This  type  is 
found  in  a  few  scattering,  small  areas  along  the  immediate  banks 
of  the  Coosa  River  and  is  subject  to  overflow. 

The  Huntington  sandy  loam  is  largely  of  alluvial  origin  but  mate- 
rial similar  to  that  of  Conasauga  clay,  which  always  appears  at 
depths  varying  from  3  to  10  feet,  also  enters  to  a  small  degree  into 
the  composition  of  this  type.  Much  of  the  soil  material  is  of  more 
recent  deposition  by  the  river  than  the  second-terrace  alluvial  soils 
of  the  area.  The  surface  of  this  type  is  undulating  and  the  drainage 
adequate. 
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Com  is  practically  the  only  crop  grown  on  this  soil  and  very 
good  yields  are  secured.  Cotton  is  not  grown  to  any  extent  because 
of  the  danger  of  overflow.  This  soil  is  well  adapted  to  melons  and 
most  of  the  garden  vegetables. 

The  following  table  gives  the  results  of  mechanical  analyses  of 
the  soil  and  subsoil  of  this  type. 

Mechanical  analyses  of  Huntington  sandy  loam. 


Number. 

Description. 

Floe 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Percent. 
46.6 

Very  fine 
sand. 

Silt. 

Clay. 

19665.. 

Soil 

Percent. 

0.1 

.0 

Percent. 
2.9 
3.5 

Percent. 
19.6 
16.8 

Per  cent. 

10.7 

Percent. 
15.2 
19.0 

Percent. 
5.0 

19866 

Subsoil 

35.4             6.5 

18.3 

CONA8AUGA   CLAY. 


The  Conasauga  clay  is  the  heaviest  soil  found  in  the  county.  To 
a  depth  of  about  G  inches  it  consists  6f  a  yellowish-brown  clay  loam 
or  clay,  underlain  by  a  yellow  or  reddish-yellow,  heavy,  impervious 
plastic  clay.  The  surface  2  to  4  inches  of  soil  is  sometimes  a  light- 
gray  fine  silt  which  is  probably  a  river  deposit.  The  largest  area 
of  this  phase  lies  southeast  of  Gadsden.  Waterworn  gravel  is  also 
common  over  the  surface  of  the  type,  but  seldom  occurs  in  such 
quantities  as  to  interfere  with  cultivation.  This  clay  soil  is  of  a  very 
plastic  nature  when  wet,  and  hard  when  dry,  and  at  certain  moisture 
stages  is  very  tough  and  sticky,  making  traveling  over  it  quite 
difficult. 

Areas  of  this  type  are  confined  entirely  to  the  Coosa  River  Valley. 
The  largest  body  lies  southwest  of  Gadsden  and  others  less  extensive 
are  found  toward  the  east.  The  topography  is  level  to  undulating. 
The  natural  surface  drainage  is  sufficient  except  in  a  few  localities 
where  artificial  drainage  is  required. 

The  Conasauga  clay  is  derived  from  the  disintegration  and  break- 
ing down  of  the  underlying  Conasauga  shale  formation.  The  seams 
of  limestone  appearing  in  this  formation  probably  have  little  or  no 
influence  upon  the  soil.  The  close  and  impervious  nature  of  the  soil 
so  seriously  affects  the  movements  of  soil  moisture  that  during  the 
hot  summer  crops  do  not  get  the  amount  of  moisture  required  and 
therefore  become  stunted  and  either  do  not  fruit  at  all  or  make 
inferior  yields.  To  overcome  this  condition  and  improve  the  struc- 
ture of  the  soil  the  incorporation  of  organic  matter,  by  applying 
stable  manure  or  by  turning  under  green  manuring  crops,  and 
liming  are  strongly  recommended.  Only  a  few  fields  are  under  culti- 
vation and  many  have  been  abandoned.  Cotton  and  corn  are  the 
only  crops  grown  and  yields  scarcely  repay  the  cost  of  production. 
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This  type  is  best  adapted  to  hay  and  stock  raising.    It  ranges  in 
price  from  $3  to  $10  an  acre. 

The  average  results  of  mechanical  analyses  of  soil  and  subsoil  of 
the  Conasauga  clay  are  given  in  the  following  table : 

Mechanical  analyses  of  Conasauga  clay. 


Numbor. 

D«8crtption. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

Silt. 

Clay. 

19839.10841 

Soil 

Percent. 

2.3 

.3 

Percent. 
7.4 
2.9 

Percent. 
2.2 
1.8 

Percent. 
3.6 
4.2 

Percent. 
2.4 
1.9 

Percent. 
57.3 
31.7 

Percent. 
24.5 

19840,19842 

Subsoil r 

57.1 

HAGEBSTOWN    LOAM. 


The  Hagerstown  loam  to  a  depth  of  8  to  12  inches  consists  of  a 
yellowish-brown  loam,  underlain  by  a  reddish-yellow  or  yellow  loam 
grading  at  about  2  feet  into  a  clay  loam  or  clay. 

The  type  occurs  in  the  narrow  limestone  valleys  between  the  several 
mountain  ranges,  being  most  extensively  developed  in  Big  Will's 
Valley,  though  found  in  various  other  parts  of  the  county. 

The  floors  of  these  valleys  are  undulating  to  gently  rolling  and 
intersected  by  small  streams;  consequently  they  are  well  drained. 

The  Hagerstown  loam  is  of  residual  origin,  being  the  result  of  the 
breaking  down  and  weathering  of  Bangor,  Chickamauga,  and  Knox 
dolomite  limestones.  Bordering  the  edges  of  these  valleys  there  are 
occasionally  small  areas  over  which  lies  a  thin  mantle  of  fine  material 
which  has  found  its  way  down  from  adjacent  slopes. 

The  Hagerstown  loam  is  one  of  the  most  extensively  cultivated 
soils  in  the  county  and  was  one  of  the  first  to  be  cleared  for  cultiva- 
tion. It  has  been  used  almost  exclusively  for  the  production  of 
cotton  and  corn,  to  which  crops  it  is  well  adapted.  Tobacco  could  be 
profitably  produced.     It  is  also  well  suited  for  general  farming. 

The  agricultural  value  of  the  Hagerstown  loam  depends  largely 
on  location,  its  price  varying  from  $15  to  $35  an  acre. 

The  results  of  mechanical  analyses  of  soil  and  subsoil  are  given  in 
the  following  table : 

Mechanical  analyses  of  Hagerstown  loam. 


Number. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

Silt. 

Clay. 

19863 

Soil 

Percent. 

0.0 

.0 

Percent. 

a5 

.4 

Percent. 
1.4 
1.0 

Percent. 
13.1 

ia4 

Percent. 
15.4 
8.0 

Percent, 
52.5 
58.6 

Percent. 
17.2 

19864 

SubfloU 

26.4 
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HAGEBSTOWN    STONY   CLAY. 

The  Hagerstown  stony  clay  to  a  depth  of  about  6  inches  is  a 
yellowish-brown  to  brownish-yellow  clay  loam  or  clay,  underlain  by 
a  yellowish-brown  or  yellow  heavy  tough  clay.  Limestone  frag- 
ments are  found  on  the  surface  and  throughout  the  soil  mass;  also 
rock  outcrops  are  frequent. 

The  type  occurs  in  narrow  bands  along  the  lower  slopes  and  base 
on  the  northwest  side  of  Lookout  and  Red  mountains. 

The  Hagerstown  stony  clay  is  the  result  of  the  weathering  of 
Chickamauga  limestone.  The  slopes  are  rather  too  steep  and  rough 
and  the  surface  too  stony  for  the  profitable  cultivation  of  the  staple 
crops,  though  well  adapted  to  the  production  of  apples. 

The  results  of  mechanical  analyses  of  this  type  of  soil  are  shown 
in  the  following  table: 

Mechanical  analyaee  of  Hagerstown  stony  clay. 


Number. 

D«acriptlon. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

sut. 

Clay. 

10861 

Soil 

Percent. 

2.3 

.2 

Percent. 
7.5 
1.1 

Percent. 
2.4 
1.3 

Percent. 
4.2 
7.9 

Percent. 
7.1 
5.0 

Percent. 
48.2 
23.3 

Percent, 
28.3 

19882 

SubsoU 

61.1 

DECATUB    CLAY    LOAM. 

The  Decatur  clay  loam  is  very  limited  in  extent,  the  aggregate  of 
the  three  small  areas  found  being  not  more  than  2  square  miles.  The 
soil  to  a  depth  of  8  inches  consists  of  a  reddish-brown  clay  loam 
grading  at  from  18  to  24  inches  into  a  stiff  red  clay. 

The  type  is  found  within  areas  of  Hagerstown  loam,  and  is  most 
typically  developed  in  the  vicinity  of  Turkeytown.  The  topography 
is  undulating  or  gently  rolling  and  the  drainage  good. 

This  type  is  the  result  of  the  weathering  and  breaking  down  of 
the  Knox  dolomite  formation,  containing  little,  if  any,  chert. 

All  of  the  Decatur  clay  loam  is  under  cultivation  and  cropped 
almost  exclusively  to  cotton  and  corn,  very  good  yields  of  both  being 
secured.  It  is  an  excellent  soil  for  general  farming;  also  for  grasses. 
It  is  generally  considered  a  stronger  soil  than  the  Hagerstown  loam. 

The  results  of  mechanical  analyses  of  soil  and  subsoil  are  given  in 
the  following  table : 

Mechanical  analyses  of  Decatur  clay  loam. 


Nmnber. 

Description. 

Fine 
graTel. 

Coarse      Medium 
sand.        sand. 

Fine       Very  fine 
sand.         sand. 

Siit. 

Clay. 

19851 

Soil. . . 

Percent. 
.9 

Percent. 
3.2 
3.1 

Percent. 
2.3 

2.0 

Percent. 
5.0 
3.8 

PercerU. 
7.2 
5.2 

PerceTU. 
48.9 
46.3 

Percent. 
32  8 

19652 

Subsoil 

38.5 
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HANCEVILLE   LOAM. 


The  Hanceville  loam  consists  of  about  6  inches  of  reddish -brown 
heavy  loam  underlain  by  a  lighter  colored  reddish-brown  clay  loam 
or  clay. 

The  type  occurs  in  bands  on  the  tops  of  ridges,  mainly  on  Lookout 
Mountain.  One  small  area  is  found  about  2  miles  north  of  Aurora. 
The  surface  is  gently  rolling  and  occasionally  hilly,  and  the  drainage 
is  good. 

The  Hanceville  loam  is  a  residual  soil  derived  from  the  breaking 
down  and  weathering  of  the  underlying  sandstone  formation,  prob- 
ably Lookout  sandstone. 

This  is  the  strongest  mountain  soil  in  the  area.  It  is  best  adapted 
to  general  farming.  Very  good  yields  of  corn  and  forage  crops  are 
secured.  Some  peaches  are  grown,  but  it  is  not  considered  an  espe- 
cially good  soil  for  this  crop  in  that  the  keeping  quality  of  the  fruit 
is  not  satisfactory.  Apples  would  undoubtedly  do  well.  Prices  paid 
for  this  land  vary  from  $3  to  $15  an  acre. 

The  following  table  gives  the  results  of  mechanical  analyses  of  the 
soil  and  subsoil  of  the  Hanceville  loam : 


Mechanical  analyses  of  Hanceville  loam. 


Number.          Description. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

Per  cent. 
3.5 
4.4 

Silt. 

Clay. 

1                         Per  cent. 
19869 ,  Soil 0.3 

19870 Subsoil .0 

1                        1 

Per  cent. 
3.8 
3.2 

Percent. 
13.4 
10.6 

Percent. 
26.1 
2a2 

Percent. 
27.2 
24.9 

Percent. 
25.5 
36.7 

LOCUST  SILT  LOAM. 


The  Locust  silt  loam  to  a  depth  of  about  14  inches  is  a  grayish- 
yellow  silt  loam  and  grades  into  a  strong  yellow  silty  clay.  At  from 
5  to  7  feet  below  the  surface  is  often  found  a  stratified  layer  6  to  8 
inches  thick  of  angular  chert  gravel. 

Areas  of  this  soil  are  confined  to  Murphree  Valley  in  the  north- 
western part  of  the  county.  They  vary  in  width  from  one-fourth 
to  three- fourths  of  a  mile  and  lie  along  Locust  Fork  of  Black  War- 
rior River  and  its  tributary,  Bristow  Creek.  The  surface  of  the  type 
is  slightly  undulating,  with  the  drainage  toward  a  stream  flowing 
down  the  center  of  the  valley. 

The  Locust  silt  loam  is  apparently  an  alluvial  soil,  having  been 
deposited  by  water.  It  is  a  fairly  strong  soil  and  all  of  it  is  under 
cultivation,  producing  very  good  yields  of  cotton  and  corn.  It  is 
best  adapted  to  the  production  of  hay  and  to  stock  raising  and 
general  farming. 
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The  results  of  mechanical  analyses  of  the  soil  and  subsoil  are  given 
in  the  following  table : 


Mechanical  analyses  of  Locust  silt  loam. 


Number. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

Silt. 

Clay. 

18867 

SoU 

Percent. 
1.0 
1.3 

Percent. 
2.0 
2.3 

Percent. 
1.4 
1.3 

Percent. 
4.2 
3.9 

Percent. 
6.5 
16.0 

Percent. 
66.7 
48.4 

PercerU. 
17.9 

19668 

SubsoU 

26.9 

MEADOW. 

The  type  mapped  as  Meadow  includes  first  bottom  lands  occurring 
as  marginal  strips  along  some  of  the  smaller  streams.  The  variable- 
ness of  the  soil  in  such  features  as  texture,  color,  and  structure,  occur- 
ring at  such  short  and  irregular  intervals,  makes  a  separation  impos- 
sible. This  soil  is  subject  to  inundations,  but  these  are  seldom  of 
such  duration  as  seriously  to  affect  crops.  The  type  is  of  recent 
alluvial  origin,  being  composed  largely  of  a  mixture  of  material 
from  adjacent  uplands.  Position  and  manner  of  formation  are  the 
chief  factors  in  making  the  separation.  The  Meadow  is  largely 
forested,  and  with  few  exceptions  no  attempt  has  been  made  to  bring 
it  under  cultivation.  If  artificially  drained  by  straightening  some 
of  the  streams  and  cutting  a  few  ditches  to  provide  for  seepage  water, 
this  soil  would  be  very  desirable  for  corn  and  the  more  sandy  areas 
for  many  of  the  vegetables. 

BOUGH    STONY  LAND. 

Rough  stony  land  is  a  term  applied  to  broken,  stony  areas  of  no 
value  except  for  the  small  amount  of  timber  and  sparse  pasture  they 
afford.  The  character  of  the  soil  varies  with  the  different  underlying 
formations.  Here  it  is  derived  from  sandstone  similar  to  that  of  the 
Dekalb  soils  which  always  border  these  areas.  A  number  of  areas 
of  Rough  stony  land  too  small  to  show  on  the  soil  map  occur  in  dif- 
ferent parts  of  the  Dekalb  fine  sandy  loam,  sandy  loam,  and  stony 
silt  loam. 

SUMMARY. 

Etowah  County  lies  in  the  northeastern  part  of  Alabama  and 
covers  an  area  of  542  square  miles.  The  elevation  of  the  county 
varies  from  about  500  to  about  1,500  feet  and  the  topography  is 
characterized  by  valleys,  plateaus,  and  mountains.  The  main  drain- 
age is  toward  the  southwest  to  the  Gulf  and  is  effected  largely 
through  the  Coosa  River  and  its  tributaries. 

Gadsden,  the  county  seat,  is  the  largest  town,  with  a  population 
of  about  8,000.    Alabama  City,  a  manufacturing  town  2  miles  west 
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of  Gadsden,  has  a  population  of  about  2,500,  and  Attalla,  with  a 
population  of  about  2,000  and  3  miles  still  farther  west,  is  another 
important  town.  Iron  furnaces  are  located  at  each  of  these  towns. 
At  Alabama  City  there  are  also  a  large  cotton  mill  and  a  steel  plant, 
and  at  Gadsden  several  factories  employing  several  hundred  men. 
Atlanta,  Chattanooga,  and  Birmingham  are  all  less  than  three  hours 
distant. 

Etowah  County  is  well  supplied  with  railroads,  five  lines  entering 
one  or  more  of  the  three  towns  in  the  center  of  the  county.  The 
Coosa  River  is  navigable  up  as  far  as  Rome,  Ga.,  and  to  the  shoals 
20  miles  below  Gadsden. 

The  climate  is  favorable  to  the  production  of  a  wide  variety  of 
crops.  The  summers  are  long  and  pleasant  and  the  winters  short 
and  mild.  The  so-called  winter  crops  suitable  for  stock  raising  may 
be  relied  upon  through  the  winter.  The  annual  precipitation  of 
about  55  inches  is  ample  for  all  crops  grown.  The  average  growing 
season  for  tender  vegetation  is  between  six  and  seven  months. 

Cotton  is  the  all-important  crop,  and  com  is  next,  though  grown 
only  for  home  consumption.  A  comparatively  small  acreage  is  de- 
voted to  wheat,  oats,  sorghum,  peas,  peanuts,  hay,  vegetables,  and 
tobacco.    Cattle  raising  is  also  being  carried  on  to  a  small  extent. 

The  farmers  of  the  county  in  order  to  maintain  the  productivity 
of  their  soils  should  adopt  thorough  tillage  methods  and  a  system 
of  crop  rotation.  The  adaptation  of  soils  to  crops  should  be  recog- 
nized and  a  greater  diversity  of  crops  grown.  Other  crops  than 
cotton  would  be  more  profitable  on  much  of  the  cultivated  land.  On 
some  of  the  heavier  soils  suited  to  forage  crops,  dairying  and  stock 
raising  would  be  promising  industries,  and  in  some  localities  the 
production  of  fruit,  especially  peaches  and  apples,  on  a  larger  com- 
mercial scale  would  prove  remunerative.  Certain  soils  in  the  county 
under  proper  treatment  are  adapted  to  tobacco  and  truck  crops,  and 
other  crops  might  be  introduced  with  profit. 

Much  of  the  labor  on  the  farms  is  done  by  negroes,  though  during 
the  busy  season  the  white  farmer  and  his  family  work  in  the  fields. 
Most  of  the  farms,  particularly  in  the  mountainous  section,  are  culti- 
vated by  the  owners. 

The  prices  paid  for  farm  land  vary  from  $3  to  $40  an  acre,  ac- 
cording to  the  kind  of  soil  and  the  location  of  the  farm. 

Etowah  County  forms  a  part  of  the  great  Appalachian  province. 
The  rocks  exposed  are  all  of  sedimentary  origin,  belonging  to  the 
Paleozoic  age,  and  consist  of  crumbled  and  folded  shales,  limestone, 
conglomerates,  and  sandstones,  varying  in  degrees  of  purity  and 
hardness.  The  underlying  strata  contain  workable  quantities  of  iron, 
coal,  and  limestone. 
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All  of  the  soils  of  the  county,  except  alluvial  and  colluvial  strips, 
which  represent  a  mixture  of  material  from  several  formations,  are 
derived  directly  from  the  decay  and  disintegration  of  the  rocks  on 
which  they  lie. 

Twenty  soil  types  were  mapped  in  the  coimty,  varying  from  heavy 
clays  to  sandy  loams. 

The  Dekalb  soils,  derived  from  sandstones  and  shales,  cover  prac- 
tically the  entire  mountainous  section  of  the  county.  The  silt  loam, 
fine  sandy  loam,  and  sandy  loam  are  the  farming  lands  of  this 
district. 

The  Dekalb  silt  loam,  one  of  the  extensive  types,  is  best  adapted  to 
grasses  and  general  farming.  Cotton  produces  from  one-fourth  to 
five-eighths  of  a  bale  and  corn  from  5  to  10  bushels  per  acre,  the 
yields  depending  upon  the  methods  of  cultivation. 

The  Dekalb  fine  sandy  loam  is  probably  the  most  extensively  de- 
veloped and  widely  cultivated  soil  on  Sand.  Mountain.  While  not 
naturally  a  strong  fertile  soil,  it  is  easily  worked  and  is  very  sus- 
ceptible to  good  methods  of  tillage  and  fertilization,  the  addition  of 
vegetable  matter  being  particularly  effective.  It  is  perhaps  adapted 
to  a  wider  variety  of  crops  than  any  other  soil  type  in  the  area. 
Cotton  and  com,  the  principal  crops,  give  good  yields.  Sweet  pota- 
toes, Irish  potatoes,  melons,  and  most  truck  crops  do  well.  On 
northern  exposures  peaches  and  apples  are  successfully  grown.  It  is 
probable  that  this  soil  is  also  adapted  to  tobacco. 

The  Dekalb  sandy  loam  is,  in  its  adaptability  to  crops,  similar  to 
the  Dekalb  fine  sandy  loam,  but  it  is  not  quite  so  productive. 

The  Dekalb  shale  loam  and  Dekalb  stony  silt  loam  are  cultivated 
only  to  a  slight  extent.  These  types  are  best  adapted  to  forestry  or 
to  pasture.  On  some  portions  of  the  stony  silt  loam  apple  and  peach 
orchards  would  do  well. 

The  Hanceville  loam,  though  not  extensively  developed,  is  one  of 
the  strongest  mountain  soils.  It  is  best  adapted  to  general  farming. 
Very  good  yields  of  com  and  forage  crops  are  secured.  Apples 
would  undoubtedly  do  well. 

The  narrow  limestone  valleys  present  a  variety  of  limestone  soils, 
due  to  the  composition  and  structure  of  the  underlying  rocks.  In 
point  of  importance  are  the  Hagerstown  soils,  the  loam  member  of 
which  is  the  only  one  extensively  developed.  Derived  from  cherty 
limestone  are  large  areas  of  Clarksville  stony  loam  and  a  small  area 
of  gravelly  loam. 

The  Hagerstown  loam  is  extensively  cultivated  to  cotton  and  corn, 
to  which  crop  it  is  well  adapted.  It  is  also  well  suited  for  general 
farming  and  for  grasses.    Tobacco  could  also  be  profitably  produced. 
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The  Hagerstown  stony  clay,  owing  to  its  stony  nature  and  rough 
topographic  position,  is  not  used  for  cultivated  crops.  It  is  well 
adapted  to  the  production  of  apples. 

The  Decatur  clay  loam  is  very  limited  in  extent.  It  is  the 
strongest  limestone  soil  found  in  the  county.  Very  good  yields  of 
both  cotton  and  corn  are  secured.  It  is  an  excellent  soil  for  general 
farming  and  also  for  grasses. 

The  Clarksville  stony  loam  is  the  most  extensive  of  the  limestone 
soils.  Owing  to  its  topographic  position  and  stony  nature  little  of 
this  soil  is  under  cultivation.  Staple  crops  do  moderately  well. 
Peaches  and  apples  give  excellent  returns,  the  fruit  being  of  good 
flavor  and  excellent  keeping  qualities.  On  the  less  stony  areas  it  is 
believed  tobacco  can  be  successfully  produced. 

The  Clarksville  gravelly  loam  produces  fair  yields  of  cotton  and 
corn.    This  soil  is  best  suited  for  stock  raising  and  general  farming. 

The  Conasauga  clay  is  the  heaviest  soil  found  in  the  county. 
Owing  to  the  plastic  nature  of  this  soil  and  the  difficulty  in  working 
it,  together  with  the  fact  that  crops  suffer  in  both  very  dry  and  wet 
weather,  causing  yields  to  be  low,  it  is  seldom  cultivated.  Cotton 
and  corn  are  the  only  crops  grown,  and  the  yields  scarcely  repay  the 
cost  of  production. 

Rough  stony  land  is  a  term  applied  to  broken  stony  areas  of  no 
value  except  for  the  small  amount  of  timber  and  sparse  pasture  they 
afford. 

In  the  Coosa  River  valley  are  large  areas  of  alluvial  soils  depos- 
ited at  a  time  when  the  stream  bed  stood  at  a  higher  level.  These 
soils  are  composed  of  a  mixture  of  material  from  different  formations 
brought  down  from  points  farther  up  stream  and  have  been  mapped 
as  Holston  and  Huntington  soils. 

The  Holston  fine  sandy  loam  is  the  most  extensive  of  these  alluvial 
soils.  It  is  above  overflow,  and  the  drainage  is  adequate.  Prac- 
tically all  the  type  is  under  cultivation  and  is  used  principally  in  the 
production  of  cotton,  with  a  small  acreage  given  to  corn.  It  is  well 
adapted  to  cotton,  but  only  fairly  well  to  corn.  Most  garden  vege- 
tables do  well,  especially  potatoes. 

The  Holston  gravelly  sandy  loam  is  adapted  to  about  the  same 
crops  as  the  fine  sandy  loam. 

The  Holston  silt  loam  is  of  small  extent.  Though  lying  above 
overflow,  it  is  flat  and  poorly  drained.  It  is  best  adapted  to  grasses, 
general  farming,  and  stock  raising. 

The  Huntington  silt  loam,  locally  known  as  "  river  land,"  occupies 
first  bottom  and  is  subject  to  overflow.  The  surface  is  level  to  undu- 
lating and  the  drainage  adequate.  The  type  is  cultivated  mainly  to 
com,  to  which  crop  it  is  well  adapted.    Some  cotton  is  grown,  though 


Digitized  by 


Google 


SOIL  SURVEY   OF   ETOWAH   COUNTY,   ALABAMA.  735 

with  less  success  than  corn,  partly  because  of  injury  from  early  over- 
flows. This  soil  offers  excellent  opportunities  for  dairying,  stock 
raising,  and  general  farming. 

The  Huntington  sandy  loam,  which  occurs  along  the  immediate 
banks  of  the  Coosa  River,  is  more  liable  to  overflow  than  the  Hunt- 
ington silt  loam.  Corn  is  practically  the  only  crop  grown,  and  very 
good  yields  are  secured.  The  soil  is  well  adapted  to  melons  and  most 
garden  vegetables. 

xVreas  of  locust  silt  loam  are  confined  to  Murphree  Valley,  in  the 
northwestern  part  of  the  county.  It  is  apparently  an  alluvial  soil, 
with  und^ilating  surface  and  good  drainage.  It  produces  good  yields 
of  cotton  and  corn.  It  is  best  adapted  to  the  production  of  hay,  to- 
stock  raising,  and  general  farming. 

The  type  Meadow  includes  first  bottom  lands  occurring  as  marginal 
strips  along  some  of  the  smaller  streams.  This  soil  is  subject  to 
inundations  of  short  duration,  but  these  are  seldom  serious  enough  to 
affect  crops.  When  drained  it  is  excellently  adapted  to  corn  and 
many  vegetables. 
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By  HOWARD  C.  SMITH,  of  the  U.  S.  Depiirtment  of  Agriculture,  and  £.  S. 
PACE,  of  the  Alabama  Department  of  Agriculture  and  Industries. 

DESCRIPTION   OF  THE   AREA. 

Je£Ferson  County,  named  in  honor  of  our  third  President,  is  located 
in  north-central  Alabama,  on  the  southern  extension  of  the  Appa- 
lachian system  and  in  the  center  of  the  rich  iron,  coal,  and  limestone 
belt  of  the  South.  The  county  contains  719,360  acres,  or  1,124 
square  miles,  and  is  an  ir- 
regularly shaped  paral- 
lelogram, with  its  longer 
dimension,  46  miles,  from 
east  to  west,  and  its  short- 
er, 38  miles,  from  north- 
east to  southwest. 

Parallel  33°  51'  north 
latitude  lies  just  within  the 
northern  boundary,  while 
the  southern  extremity  is 
crossed  by  parallel  33  °  15'. 
The  meridian  86  *"  30'  west 
from  Greenwich  touches 
the  eastemside  and  87  °  20' 
crosses  the  western  tip. 
The  county  is  bounded 
on  the  north  by  Walker 
and  Blount,  on  the  east 
by  St.  Clair,  and  on 
the  south  by  Tuscaloosa, 
Shelby,  and  Bibb,  and  on 
the  west  by  Tuscaloosa 
and  Walker  counties. 
The  base  map  used  by 
the  surveying  party  was  made  by  the  United  States  Geological  Survey. 

The  surface  of  the  country  is  mainly  mountainous  to  hilly  and  the 
drainage  is  well  developed,  as  shown  by  the  numberless  rounded 
hills,  valleys,  and  the  much  dissected  surface. 

737 
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Fio.  18.— Sketch  map  showing  location  of  the  Jeflenon 
County  area,  Alabama. 
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In  1817  Alabama  was  organized  as  a  Territory,  and  in  1819  ad- 
mitted as  a  State.  At  the  first  session  of  the  legislature  Jefferson 
County  was  formed  from  the  southern  portion  of  Blount  County. 
Since  1890,  however,  a  part  of  Jefferson  has  been  annexed  to  Walker, 
and  a  portion  of  Shelby  joined  to  Jefferson.  In  1815  a  fort  had  been 
erected  near  Old  Jonesboro  and  a  colony  of  Tennesseans  had  settled 
near  Woodlawn.  Most  of  the  early  settlers  were  from  Tennessee, 
Kentucky,  and  the  CarolinSs.  .The  land  was  then  in  forest.  Jones 
and  Opossum  valleys  were  cleared  first  and  necessaries  like  com, 
oats,  wheat,  beef,  and  pork  were  produced. 

The  mild  climate,  fertile  soil,  and  river  communication  caused  the 
population  to  increase  rapidly.  The  following  table  shows  the 
remarkable  development  since  1830 — a  development  due  mainly  to 
the  commercial  exploitation  of  the  great  deposits  of  limestone,  red 
and  brown  iron  ore,  and  bituminous  coal. 


Pojmlaiion  of  Jefferson  County 

,  Ala.,  1830  to  1900. 

Y^r. 

Popula- 

Year. 

1 

Popula- 
tlon. 

Year. 

Popula- 
tion. 

1830 

6,835 

1860 

11,746 
12,345 

1890 

1900 

t 

88,501 
140,420 

1840 



7,131 
8,969 

1870 

1850 

1880 

23,272 

I 

At  present  the  population  is  chiefly  in  the  cities.  The  inhabitants 
are  cosmopolitan,  including  Europeans,  most  of  whom  labor  in  mines 
and  public  works,  and  people  from  all  States  who  have  been  attracted 
by  the  varied  industries  and  rich  possibilities  of  the  country.  Birm- 
ingham, the  county  seat,  has  now  an  estimated  population  of  150,000, 
while  Bessemer  and  Ensley  are  flourishing  cities  that  have  doubled 
their  population  during  the  last  few  years. 

At  present  there  is  no  water  conununication  to  the  sea,  but  the 
transportation  of  the  county  is  carried  on  by  nine  main  railroad  lines 
that  cover  all  the  county  except  the  extreme  western  portions,  in  the 
mountainous  districts.  The  following  railroads  enter  Birmingham: 
Alabama  Great  Southern;  Alabama,  Birmingham  and  Atlantic;  St. 
Louis  and  San  Francisco;  Central  of  Gteorgia;  Mobile  and  Ohio; 
Louisville  and  Nashville;  Seaboard  Air  Line;  Illinois  Central;  and 
Southern.  A  well-developed  system  of  street  and  interurban  freight 
and  passenger  electric  lines  connect  all  points  between  Birmingham 
and  Bessemer.  There  are  many  jobbing  and  wholesale  houses  that 
import  foodstuffs  and  the  varied  necessities  of  a  densely  populated 
industrial  center.  It  is  asserted  that  about  28,000  carloads  of  alfalfa 
and  other  classes  of  hay  are  annually  shipped  in  from  a  dozen  near-by 
States.     In  spite  of  the  fact  that  two  good  crops  of  Irish  potatoes 
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can  be  raised  annually,  these  and  other  vegetables  are  shipped  in 
from  Wisconsin  and  other  northern  States.  These  fruits  and  vege- 
tables necessarily  bring  high  prices  and  could  be  more  cheaply  grown 
at  home. 

Nearly  all  the  county  has  rural  free  delivery.  There  is  a  good 
system  of  rural  schools,  high  schools,  and  several  colleges.  The 
county  is  traversed  by  over  1,100  miles  of  wagon  roads,  220  miles  of 
which  are  macadamized.  Other  roads  are  being  rebuilt,  and  this 
work  will  be  continued  until  all  the  main  roads  are  improved.  With 
the  abundance  of  limestone  for  cement,  and  accessible  sandstone  and 
chert,  road  improvement  is  easily  and  cheaply  carried  on. 

CLIMATE. 

JeflFerson  County  has  a  mild  climate,  usually  free  from  extremes  • 
of  heat  or  cold.  The  extreme  range  of  elevation  is  from  1,400  feet 
on  Butler  Mountain  to  240  feet  above  sea  level  at  the  junction  of 
Locust  Fork  with  the  Warrior  River  in  the  southern  part  of  the 
area.  On  the  majority  of  farm  lands,  which  lie  at  elevations  ranging 
from  500  to  800  feet,  there  are  no  marked  climatic  differences  due  to 
elevation.  On  the  low-lying  Huntington  soils,  however,  late  spring 
and  early  fall  frosts  come  later  and  earlier  than  in  the  higher  areas, 
and  may  interfere  with  the  ripening  of  cotton. 

On  the  higher  moimtains  near  Birmingham  the  elevation  produces 
a  refreshing  coolness,  making  those  places  favored  for  summer  resorts. 
On  only  two  occasions  in  thirteen  years  has  the  temperature  ex- 
ceeded 100^  F.,  and  only  once  during  this  time  has  the  thermometer 
registered  below  zero.  It  is  not  unusual  for  the  temperature  to 
approach  15*^  or  20*^  below  freezing,  but  even  such  extremes  are  of 
short  duration. 

The  average  temperature  for  December,  January,  and  February  is 
48°,  which  gives  frequent  frosts,  slight  freezes,  or  quickly  disappear- 
ing flurries  of  snow.  It  is  only  rarely  that  field  crops  or  fruits  are 
damaged.  The  average  dates  for  killing  frosts  at  Birmingham  for 
the  last  thirteen  years  are  March  19  and  November  5,  giving  an 
average  growing  season  of  231  days,  or  nearly  8  months,  although 
there  may  be  considerable  seasonal  variations.  The  mild,  equable 
cUmate  thus  permits  the  maturity  of  nearly  all  the  great  staple  crop 
produced  farther  north,  and  in  addition  many  suited  to  semitropical 
latitudes  may  be  grown. 

At  Birmingham  the  average  annual  rainfall  is  about  57  inches, 
which  is  ample  for  all  crops.  While  it  is  normally  well  distributed, 
there  are  occasional  dry  periods  in  August  or  September.  Unless 
carefully  and  frequently  cultivated,  so  that  a  crust  does  not  form  on 
the  soil,  late-sown  crops  may  have  their  yields  diminished.  How- 
ever, cotton  when  well  cultivated  seldom  suffers  from  drought. 
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In  winter  it  is  common  to  have  several  warm  bright  days  followed 
by  a  rain  and  colder  weather,  which  gradually  becomes  warmer. 
On  accoimt  of  the  cloudy  nights  it  is  not  unusual  for  several  weeks 
to  pass  without  a  frost.  The  cHmate  permits  the  growth  of  the 
hardier  garden  vegetables  during  all  the  winter.  With  a  ready 
demand,  high  prices,  and  cheap  fuel,  and  this  climatic  adaptation, 
the  production  of  tender  plants  imder  glass  would  seem  to  be  an 
industry  that  might  well  be  introduced. 

High  winds  are  rare  and  do  little  damage.  During  the  spring, 
summer,  and  fall  thimder  showers  are  frequent,  usually  coming 
from  the  southwest.  The  dry  air,  sunshiny  weather,  and  absence  of 
damp  foggy  days  operate  to  make  the  cUmate  exceptionally  healthful. 

Normal  monthly ,  seasonal,  and  annual  temperature  and  precipitation  at  Birmingham. 


Temperature. 

Precipitation. 

Month. 

Mean. 

Absolute 

Absolute 
mtniniiiTn- 

Mean. 

Total 
amount 
for  the 
driest 
year. 

Total 
amount 
for  tho 
wettest 

year. 

Show, 
average 
depth. 

•F. 
48 
46 
40 

•F. 
73 
76 
81 

•F, 

6 

10 

-10 

Inches. 
6.1 
6.7 
4.2 

Inches. 
1.1 
3.4 
4.4 

Inches. 
4.0 
6.2 
6.2 

Inch. 
Trace. 

January 

Trace. 

February 

0.6 

Winter 

48 

16.0 

8.9 

15.4 

.6 

March 

57 
64 
78 

87 
00 
97 

12 
28 
40 

6.4 
6.2 
3.9 

4.4 
4.9 
3.2 

6.8 
13.1 
2.3 

Trace. 

April 

.0 

May 

.0 

Spring 

66 

16.6 

12.6 

22.2 

Trace. 

June 

79 
81 
80 

100 
104 
101 

40 
60 
61 

4.8 
5.4 
6.6 

4.3 
3.4 
2.3 

12.1 
7.9 
2.0 

.0 

July 

.0 

August 

.0 

Summer 

80 

16.7 

10.0 

22.0 

.0 

September 

76 
66 
64 

100 
03 
84 

42 
31 
18 

2.8 
3.0 
3.8 

.7 
1.3 
3.8 

3.8 
7.2 
6.8 

.0 

October 

.0 

November 

Trace. 

Fall 

66 

9.6 

6u8 

16.8 

Trace. 

^ 

Year 

64 

104 

-10 

66.8 

37.2 

76.4 

.6 

AGRICULTURE. 

The  first  settlers  in  Jefferson  County  began  farming  on  the  Decatur 
and  Hagerstown  soils.  The  farms  were  obtained  from  the  Govern- 
ment, under  what  was  known  as  the  *'  'Bit'  law,"  by  the  terms  of 
which  12i  cents  per  acre  was  paid  for  the  land. 
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With  the  clearing  of  the  virgin  foit^t  of  pine,  cedar,  gum,  and 
hardwoods,  the  pioneers  grew  crops  of  com,  wheat,  and  oats.  The' 
mild  climate  and  fertile  doil  made  the  region  attractive,  and  wealthy 
planters  soon  bought  the  cheap  lands.  Other  settlers  flocked  in, 
and  by  1850  the  population  was  8,989.  However,  the  large  land- 
owners began  an  agricultural  land  monopoly  that  absorbed  the 
smaller  holdings,  and  gradually  the  agricidture  came  to  be  carried 
on  by  slave  labor.  Many  of  the  planters  owned  several  thousand 
acres  of  land.  Cotton  waa  generally  grown,  although  large  nimibers 
of  cattle  and  hogs  and  quantities  of  sweet  potatoes,  com,  and  wheat 
were  grown  for  sale  and  home  consumption. 

Cotton  was  marketed  in  Tuscaloosa  and  Mobile.  Com  has  always 
been  a  leading  crop  and  the  census  reports  show  the  acreage  to  have 
been  double  or  treble  that  of  cotton.  While  the  first  crops  of  cotton 
were  large,  the  yield  is  universally  claimed  to  be  greater  now  than  in 
antebellum  days,  owing  to  improved  methods  of  handling  and 
fertilizing  the  soil  and  to  better  seed  selection.  In  the  early  days  it 
was  the  custom  to  plow  the  land  2  or  3  inches  deep  and  to  give  little 
attention  to  the  maintei;iance  of  the  lands  in  a  productive  state, 
consequently  the  fields  rapidly  declined  in  yield.  They  were  then 
allowed  to  *'lie  out"  or  to  become  reforested.  During  the  late 
sixties  and  for  some  time  thereafter  agriculture  was  much  depressed, 
but  gradually  a  new  system  of  farming  was  evolved.  One  promi- 
nent feature  has  been  the  division  of  the  vast  estates  into  smaller 
tracts — a  change  still  in  progress — and  another  has  been  the  develop- 
ment of  the  tenant  system  of  farming. 

In  1880  the  average  sized  farm  was  132  acres;  ten  years  later  116 
acres.  In  1900,  76  acres  is  given  as  the  average  size,  but  in  this 
census  the  area  cultivated  by  each  tenant  was  classed  as  a  separate 
farm,  so  that  the  average  size  of  individual  holdings  is  larger  than 
the  figure  given.  Owing  to  the  development  of  the  trucking  industry 
and  the  scarcity  of  labor  which  forces  farmers  to  operate  only  such 
tracts  as  they  can  care  for  themselves,  it  is  likely  the  farms  will  be 
still  smaller  in  the  future.  Each  census  has  shown  an  increase  in 
the  acreage  of  improved  land,  the  increase  in  the  last  decade  being 
from  75,706  acres  in  1890  to  103,570  in  1900,  a  gain  of  over  25  per 
cent.  It  seems  certain  that  the  past  decade  has  shown,  a  still  greater 
increase,  though  no  definite  figures  are  available.  The  change  in 
tenure  in  recent  years  is  shown  by  the  census  figures.  In  1890, 
79.2  per  cent  of  farms  were  operated  by  owners;  in  1900,  57.7  per 
cent.  In  view  of  the  decrease  in  size  of  farms,  and  in  the  number 
operating  their  own  farms,  the  increasing  tendency  toward  renting 
is  apparent. 

During  the  early  period  following  the  war  the  acreage  of  com  and 
cotton  increased,  the  latter  gaining  more  slowly  than  the  former, 
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while  the  growth  of  wheat  decUned,  the  crops  mentioned  being  more 
profitable.  Within  the  last  ten  years  there  has  been  an  increase  in 
the  production  of  certain  subsistence  crops.  * 

The  relative  importance  of  the  staples  can  be  apprehended  by  a 
glance  at  the  figures  given  by  the  late  censuses.  In  1889  there  were 
grown  36,499  acres  of  com,  producing  13.3  bushels  per  acre.  In  1879, 
14,220  acres  of  cotton  produced  5,333  bales,  or  187  pounds,  of  lint  per 
acre;  while  in  1899, 18,224  acres  produced  7,044  bales,  or  193  pounds, 
per  acre.  In  1889  all  farm  yields  were  aboVe  the  average,  and  cotton 
3rielded  204  pounds  of  lint  per  acre.  With  the  building  of  the  Ala- 
bama Great  Southern  Railroad  in  1871,  fertilizers  began  to  be  used, 
outside  markets  could  be  more  easily  reiEWjhed,  Birmingham  was 
founded,  iron  and  coal  were  mined  on  a  commercial  scale,  and  a  new 
agricultural  and  industrial  epoch  started.  Thus  there  followed  a 
gradual  extension  in  the  acreage  of  improved  land  and  an  increase 
in  land  values.  The  industrial  development  has,  however,  been  so 
rapid  that  agriculture  has  not  kept  pace  with  it.  In  spite  of  the 
extremely  high  prices  paid  for  all  farm  products,  the  county  pro- 
duces but  an  insignificant  fraction  of  its .  foodstuffs.  At  present, 
even  with  the  increasing  prices  for  land,  it  is  not  unusual  for  a  farmer 
to  buy  land  and  sell  enough  truck  to  pay  for  it  in  from  one  to  three 
years.  Notwithstanding  this  and  the  abundance  of  truck  soil,  the 
industry  is  in  its  infancy,  the  bulk  of  the  vegetables  coming  from 
outside  the  State. 

Aside  from  market  gardening,  the  present  farming  consists  of 
cotton  as  the  money  crop,  and  com,  with  oats,  cowpeas^^  sweet  and 
Irish  potatoes,  and  sorghum  or  sugar  cane  as  secondary  crops.  While 
improvement  in  the  character  of  farm  machinery  used  and  in  cultural 
methods  is  in  progress,  the  present  farm  practices  in  general  do  not 
differ  materially  from  those  in  other  cotton  States.  The  land  is 
generally  plowed  in  the  fall  or  winter  to  a  depth  of  2  or  3  inches 
only,  and  allowed  to  lie  till  planting  time.  The  common  practice  is 
to  turn  the  last  season's  row  into  the  middle  furrow,  thus  changing 
the  position  of  the  rows  each  year.  A  practice  productive  of  better 
results  on  a  few  farms  is  to  plow  deeply  in  the  fall,  using  a  two-horse 
turning  plow,  and  to  sow  oats  as  a  winter  cover  crop.  In  the  spring 
the  beds  can  be  made  in  the  usual  manner.  This  gives  a  deeper, 
better  seed  bed,  two  cultivations  instead  of  one,  a  winter  cover  crop 
to  lessen  washing,  and  enables  the  soil  better  to  withstand  drought. 
A  few  farmers  aim  to  keep  the  fields  covered  with  an  inch  of  loose 
soil,  in  order  to  stop  evaporation,  thus  giving  the  water  to  the  crops, 
but  with  the  majority  the  aim  is  simply  to  keep  the  weeds  down. 
In  the  case  of  the  heavier  types  of  soil,  cracks  several  inches  deep 
may  form,  and  the  loss  of  moisture  is  rapid.  Such  soils  should  never 
be  allowed  to  form  a  crust. 
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At  present  many  farmers  in  preparing  the  old  field  for  plowing 
drag  a  log  across  the  rows,  breaking  down  the  cotton  stalks,  which 
are  then  raked  into  piles  and  burned.  As  nearly  all  of  the  soils  have 
an  insufficient  supply  of  humus,  this  practice  is  wasteful  and  should 
be  stopped.  A  modern  stalk  cutter  should  be  used,  after  which  the 
stalks  can  be  readily  plowed  under,  thus  adding  needed  organic 
matter  to  the  soil. 

Unfortunately  for  the  cattle,  and  the  soils  also,  winter  cover  crops  are 
not  grown,  neither  are  the  steep  hillsides  terraced,  and  more  or  less 
erosion  is  the  result.  Deep  fall  plowing  and  planting  of  rye,  oats, 
wheat,  hairy  vetch,  or  bur  clover,  which  quickly  cover  the  soil, 
would  lessen  washing  and  result  in  other  benefits.  Much  of  the  land, 
especially  where  the  subsoil  is  heavy,  should  be  subsoiled,  and  in 
general  a  gradual  increase  in  depth  of  plowing  up  to  8  or  10  inches  is 
desirable.  This  deeper  tillage  also  lessens  gullying,  making  the  soils 
more  absorbent,  and  diminishing  the  injury  from  drought. 

During  the  last  five  years  the  market-gardening  industry  has 
become  a  leading  feature  on  the  soils  within  driving  distance  of 
Birmingham.  The  gardens  are  from  1  to  3  acres  in  extent,  and  while 
not  farmed  as  systematically  as  in  older  localities  where  the  industry 
has  been  long  established,  in  proportion  to  labor  and  capital  invested 
they  are  extremely  profitable.  Truck  land  can  be  rented  for  from 
$1  to  $5  an  acre.  The  demand  for  sweet  corn  is  great  and  two  crops 
can  be  produced,  the  first  being  sold  in  June  and  the  second  in  the 
fall.  Watermelons  are  a^  general  crop  on  many  farms,  where  the 
owners  make  a  practice  of  having  something  to  sell  whenever  they  go 
to  the  city.  Melons  are  extremely  profitable  and  succeed  best  on  the 
sandy  soils,  though  heavy  applications  of  fertilizer  are  required,  and 
but  one  crop  can  be  grown  in  the  same  field  without  rotation  or  a  rest 
of  several  years.  Two  crops  of  Irish  potatoes  can  be  grown  in  seasons 
of  sufficient  rainfall.  The  first  crop  averages  125  to  175  bushels  an 
acre;  the  second  is  expected  to  yield  about  100  bushels.  Only  one 
crop  can  be  produced  from  southern-grown  seed. 

Sweet  potatoes  succeed  well  on  all  the  lighter  soils.  The  yield 
ranging  from  150  to  250  bushels  per  acre.  Although  prices  are 
never  less  than  75  cents  a  bushel,  and  often  more  than  $1,  only  small 
patches  are  planted.  The  *' bunch  yam*'  and  Dooley  are  favorites. 
There  is  room  for  the  farmer  who  understands  the  crop  and  soil 
adaptation  to  grow  both  kinds  of  potatoes  on  a  large  commercial 
scale. 

Tomatoes  do  well  on  all  soils,  but  succeed  best  on  well-fertilized 
heavier  types.  In  July  and  August,  during  market  gluts,  they  may 
sell  as  low  as  30  cents  a  bushel,  when  some  may  be  shipped  south. 
Even  at  this  price  they  sould  be  profitable,  as  yields  of  over  200 
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bushels  per  acre  are  often  reported.  Very  early  or  late  tomatoes 
often  bring  $1  a  basket  of  less  than  one-half  bushel  capacity, 

Cabbage  should  be  more  generally  grown,  especially  on  the  Decatur, 
Upshur,  and  Hagerstown  soils.  In  July  and  August  there  is  often  a 
scarcity,  large  consignments  being  shipped  in  from  the  north. 

The  Dekalb  and  Umestone  soils  are  well  adapted  to  strawberries  and 
blackberries,  although  few  are  grown,  and  berries  are  imported  from 
the  south  and  from  Cullman  County.  The  price  is  always  high  and 
the  culture  of  these  fruits  would  prove  profitable.  Large  quantities 
of  cantaloupes  are  grown  and  marketed  at  profitable  prices.  Beets, 
peas,  peppers,  cucumbers,  kale,  spinach,  and  cauliflower  find  a  ready 
sale  and  are  well  adapted  to  the  lighter  sandy  Dekalb  soils.  Turnips 
are  universally  grown  as  a  winter  crop. 

The  culture  of  tree  fruits  is  in  a  neglected  condition.  Several  years 
ago  many  pear  orchards  were  planted.  These  did  well  for  a  time,  but 
haVe  lately  been  damaged  by  blight.  The  Kieffer  and  the  Garber 
seem  most  resistant  to  this  disease.  Peach  culture  has  been  tried, 
the  prevailing  opinion  being  that  peaches  are  not  adapted  to  the  soil 
or  climate.  Judging  from  the  present  lack  of  care,  past  failures  have 
been  due  more  to  a  lack  of  knowledge  concerning  the  culture  and  care 
of  the  trees  than  to  soil  or  climatic  conditions.  The  soil  survey  re- 
ports of  Bloimt  and  Talladega  counties,^  where  the  climate  and  soils 
are  similar  to  those  of  tins  county,  state  that  success  has  been  had  in 
growing  the  Elberta  peach.  There  is  Uttle  doubt  that  when  the 
proper  cultural  methods  are  understood  it  will  be  foimd  that  the 
slopes  of  the  Dekalb  shale  loam  and  the  stony  phases  of  the  silt  loam 
and  sandy  loam  will  produce  well.  Healthy  growing  trees  were  often 
seen  on  these  types.  The  Clarksville  stony  loam  will  also  produce  a 
high  quahty  of  fruit. 

Climate  and  elevation  do  not  adapt  the  county  to  the  growing  of 
long-keeping  winter  apples,  but  they  can  be  grown  and  kept  until 
January.  Hackworth  is  a  favorite  summer  fruit,  while  Ben  Davis  on 
the  Clarksville  and  Winesap  on  the  Hagerstown  stony  loam  should 
do  well. 

Judging  from  the  abimdance  of  wild  plums  and  grapes,  certain  of 
the  tame  varieties  should  do  well,  especially  at  higher  elevations. 
Few  cultivated  grapes  are  seen,  but  the  vines  were  thrifty  and  pro- 
ductive. The  stony,  gravelly,  and  shaly  phases  of  all  soils  will  pro- 
duce scuppernongs  and  muscadines  of  good  flavor. 

On  the  whole,  Birmingham,  with  its  increasing  population,  furnishes 
one  of  the  best  markets  in  the  South  for  all  soil  products,  and  the 
soils  are  so  well  adapted  to  truck  and  other  subsistence  crops  that 
many  times  the  area  now  devoted  to  their  production  could  be  profit- 
ably utilized. 


a  Field  Operations  of  the  Bureau  of  Soils,  1905,  p.  407;  1907, 
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Although  the  soil  will  produce  all  the  standard  forage  crops,  the 
dairy  interests  are  not  extensively  developed.  The  farmer  keeps  one 
or  two  cows  for  family  use.  Near  Birmingham  numerous  small 
dairies  of  six  to  twelve  cows  supply  milk  for  city  use.  The  dairies  are 
frequently  examined  by  a  sanitary  inspector  and  the  milk  is  of  good 
quality  and  meets  a  ready  sale  at  25  cents  a  gallon  wholesale  or  10 
cents  a  quart  retail  the  year  round. 

A  dairy  farm  near  Birmingham  is  a  model  and  is  equipped  with 
the  first  cement  silo  built  in  Alabama.  The  owner  finds  the  produc- 
tion of  com  ensilage  on  his  Dekalb  and  limestone  soils  very  profitable, 
and  plans  to  grow  two  crops  of  silage  com  annually.  On  the  ordinary 
soils  tins  should  easily  be  done  in  good  seasons,  and  the  land  be  greatly 
improved  by  the  stock  kept.  Most  of  the  dairy  stock  consists  of  grade 
Jerseys,  which  under  the  present  system  of  pasturage  and  feeding  seem 
to  do  better  than  pure-bred  stock. 

The  work  stock  consists  of  mules  and  horses,  the  former  being  bet- 
ter adapted  to  farm  work.  Such  stock  is  shipped  in  from  farther 
north  and  must  first  be  acclimated.  With  soils  well  adapted  to  pas- 
turage there  is  no  reason  why  mule  breeding  should  not  be  profitable. 

On  all  farms  some  poultry  is  kept.  As  the  price  of  eggs  and  broilers 
is  usually  low,  poultry  raising  has  not  been  as  profitable  as  other 
branches  of  farming. 

It  is  recognized  that  the  lighter  soils  are  better  adapted  to  cotton 
than  the  heavy  red  soils.  Good  yields  are  obtained  on  the  latter 
soils,  but  the  lint  is  apt  to  be  stained  during  fall  rains.  On  many 
farms  containing  both  upland  and  bottom  land  soils  it  is  common  to 
grow  com  almost  exclusively  on  the  bottoms  and  cotton  on  the  up- 
lands. However,  cotton  does  well  on  the  bottom  lands  if  the  crop  is 
planted  early  and  the  growth  of  stalks  is  not  too  great.  The  sandy 
and  light  loam  soils  are  preferred  for  market  gardening.  The  slopes 
of  the  Dekalb  shale  loam  are  the  best  fruit  soil,  and  good  peach  or- 
chards were  seen  on  the  Dekalb  jfine  sandy  loam.  These  general 
adaptations  are  now  usually  recognized  by  the  farmers. 

The  need  of  crop  rotation  is  beginning  to  be  realized.  Many  farm- 
ers sow  cowpeas  between  the  rows  of  cotton  and  com,  and  all  report 
very  beneficial  effects.  A  rotation  should  be  followed  not  only  to 
keep  the  soil  in  the  best  possible  condition,  but  also  to  provide  food 
for  home  use  and  forage  for  the  Uve  stock.  The  following  rotation, 
embodying  all  the  desirable  features,  has  been  tried  and  foimd  valu- 
able on  Alabama  soils:  First  year,  com,  with  rows  wide  apart, 
cowpeas,  soy  beans,  hairy  vetch,  peanuts,  or  crimson  clover  being 
sowed  between  rows  at  the  last  cultivation;  second  year,  cotton,  in 
order  to  get  the  benefit  of  the  humus  and  nitrogen  added  to  the  soil 
from  the  previous  year's  legume  crop.  The  cotton  rows  should  be 
spaced  so  as  to  cover  the  previous  year's  rows  of  legumes.    The  cot- 
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ton  rows  should  be  at  least  5  feet  apart,  in  order  to  give  ample  room 
for  branching,  and  some  legume  should  be  sown  between  the  rows. 
Oats  should  be  sown  in  the  fall  after  the  cotton  is  picked.  These  are 
cut  in  Jime  and  cowpeas  are  sown,  giving  an  additional  crop  of  forage. 
With  this  rotation,  four  crops  will  be  grown  in  three  years  and  the 
area  farmed  will  be  divided  into  three  parts,  with  cotton  occupying 
one-third;  but  abundant  experience  has  shown  that  a  farm  thus 
treated  will  in  a  few  years  giye  the  grower  from  two  to  three  times  as 
much  cotton  per  acre  as  imder  the  old  management.  In  addition,  the 
yields  of  other  crops  will  still  further  augment  his  profits.  Although 
local  modifications  of  the  rotation  may  be  necessary,  the  productive- 
ness of  the  soil  can  not  be  kept  up  by  any  rotation  that,  in  the  absence 
of  barnyard  manure,  omits  the  replacement  of  humus  by  the  growing 
of  green  or  leguminous  crops. 

The  use  of  low-grade  fertiUzer  is  quite  general  and  has  increased 
from  a  value  of  $22,573  in  1879  to  $37,040  in  1899.  The  opmion  is 
that  the  next  census  will  show  that  the  consumption  has  doubled  in 
the  last  ten  years.  From  100  to  200  pounds  an  acre  is  the  usual 
appUcation  for  cotton.  A  few  farmers  who  have  used  400  to  600 
poimds  report  yields  that  show  greater  profits  than  where  a  smaller 
amount  is  used.  The  universal  verdict  that  fertilizers  areusedmost 
profitably  where  there  is  an  abimdance  of  humus  should  stimulate 
all  farmers  to  grow  green  manuring  crops.  No  efforts  have  been  made 
to  adapt  the  fertiUzer  to  the  crop  or  to  the  needs  of  the  soil.  The 
farmer  usually  buys  the  brand  suppUed  by  his  dealer. 

Owing  to  the  scarcity  of  farm  labor  and  the  high  prices  paid  in 
mines  and  pubUc  works,  many  renters  with  famihes  have  gone  to  the 
cities,  and  this  has  had  a  tendency  to  retard  the  development  of  the 
country  agriculturally.  Another  factor  working  to  the  same  end 
is  the  large  land  holdings  of  some  of  the  largest  corporations  in  the 
United  States.  The  greater  part  of  the  area  of  the  country  is  so  held 
by  industrial  concerns  that  will  not  sell  land,  but  rent  it,  and  only  on 
a  cash  basis.  Naturally  these  tracts  show  Uttle  farm  improvement, 
and  in  many  places  are  entirely  in  second-growth  timber.  As  some 
of  the  soil  is  best  adapted  to  forestry  this  withdrawal  from  agricul- 
tural occupation  is  timely.  Another  reason  why  agriculture  has  not 
kept  pace  with  the  industrial  development  is  the  natural  conservatism 
of  the  farmer,  which  keeps  him  from  changing  to  more  modem  sys- 
tems of  farming. 

The  main  dependence  for  labor  is  upon  negroes  and  exchange  of 
farm  labor  between  farmers.  Wages  are  higher  near  the  mines, 
where  the  farmers  must  pay  nearly  as  much  as  the  miners  receive, 
although  deduction  is  made  for  board  and  lodging.  From  75  cents 
to  $1.20  per  day  is  a  common  wage,,  and  $15  to  $18  a  month  are  ordi- 
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narily  paid  for  farm  labor.  The  conditions  emphasize  the  great  need 
for  the  introduction  of  modem  labor-saving  farm  tools. 

Land  rents  vary  from  $1  to  $4  an  acre.  This  affords  a  good  return 
on  the  capital  invested.  With  such  a  low  rental  and  the  high  price 
paid  for  produce  the  renters  are  quite  prosperous.  Many  tenants 
work  the  land  on  a  share  basis,  and  on  the  cotton  and  com  farms  the 
rule  is  to  pay  a  third  of  the  cotton  and  a  fourth  of  the  com.  The 
majority  of  the  farmers,  owners,  and  tenants  are  white. 

Many  of  the  Dekalb  soils  have  two  values — the  agricultural  and  the 
mineral — the  latter  including  coal  and  iron,  or,  in  the  case  of  the 
Hagerstown  soils,  limestone.  The  agricultiural  values  range  from 
$5  per  acre  for  Rough  stony  land  to  $150  to  $175  for  improved  tillable 
land  near  the  centers  of  population.  Higher  values  than  these  are 
usually  due  to  the  desirabiUty  of  the  land  for  residential  use.  Owing 
to  the  rapid  industrial  development  the  county  has  great  agricultural 
possibilities  and  farming  land  in  consequence  is  rising  in  value. 

Txuming  now  to  the  question  of  suggestions  for  the  betterment  of 
agriculture,  perhaps  the  greatest  benefit  will  result  from  the  diversi- 
fication of  crops  and  the  practice  of  systematic  crop  rotation.  Under 
this  system  the  farmer  would  be  more  independent  of  fluctuations 
in  the  price  and  yield  of  cotton,  and  his  income  would  be  distributed 
more  evenly  through  the  year.  The  soils  at  present  are  producing 
but  half  what  they  will  yield  if  crop  rotation,  deep  plowing,  and  more 
thorough  tillage  are  practiced.  But  a  small  amoimt  of  hay  is  pro- 
duced in  the  coimty.  Fortunately  this  hay  is  largely  made  of  the 
vines  of  cowpeas,  a  crop  which  is  of  the  greatest  benefit  to  the  soil, 
but  the  acreage  of  this  and  other  forage  crops  should  be  larger, 
and  on  every  farm  the  number  of  live  stock  should  be  increased.  The 
niunber  of  mules  should  be  two  to  each  hand  instead  of  one,  as  at 
present.  Mules  and  horses  are  costly,  good  farm  animals  bringing  from 
$375  to  $400  a  team.  As  stated,  these  are  imported  from  other 
States,  but  there  is  no  reason  why  they  should  not  be  produced  at 
home.  Some  farmers  keep  from  one  to  three  grade  Berkshire  hogs, 
but  most  of  them  buy  more  or  less  meat  for  home  consimiption.  They 
could  not  only  produce  enough  to  supply  their  needs,  but  would  find 
it  profitable  to  raise  them  on  a  commercial  scale.  Where  hogs  have 
been  allowed  to  graze  on  peanuts  it  has  been  shown  that  the  soil  is 
greatly  improved,  and  this  is  another  reason  for  increasing  their  num- 
ber on  the  farms.  In  the  rougher  lands  of  the  county  the  grazing 
of  cattle,  sheep,  and  goats  would  be  the  best  adaptation  for  the  soil. 

Few  farmers  use  lime,  as  they  claim  the  price  is  prohibitive,  but 
with  the  abimdance  of  cheap  fuel  there  is  no  reason  why  many 
farmers  who  have  suitable  limestone  on  their  farms  should  not  bum 
it  at  a  reasonable  outlay.     Contrary  to  the  general  opinion  of  farmers 
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on  the  limestone  soils,  experiments  have  repeatedly  demonstrated 
that  soils  derived  from  hmestone  are  as  often  benefited  by  applica- 
tions of  lime  as  are  soils  derived  from  other  kinds  of  rocks.  There  is 
no  doubt  that  applications  of  1,500  to  2,000  poimds  per  acre  would 
prove  profitable  for  all  crops.  The  use  of  lime  will  be  found  especially 
valuable  where  alfalfa  is  to  be  grown.  Owing  to  the  high  prices — 
$18.50  to  $23  per  ton — ^paid  for  alfalfa,  there  is  a  desire  to  grow  this 
crop.  Some  have  attempted  it  and  failed,  assigning  as  the  reason  a 
lack  of  suitable  soil.  Alfalfa  should  thrive  on  deep,  well-drained 
limestone  soils,  of  which  there  are  a  number  in  the  county,  and  it  is 
probable  that  the  failures  have  been  due  to  improper  methods  of 
preparing  and  seeding  the  land. 

Owing  to  the  dip  of  the  stratified  rocks,  the  soils  of  the  county  are, 
on  the  whole,  well  drained.  There  are,  however,  many  low-lying 
tracts  that  are  in  a  wet,  cold,  unsanitary  condition  and  not  producing 
their  greatest  yields.  Where  the  soil  has  a  mottled  appearance  the 
need  of  drainage  is  generally  indicated.  The  conditions  can  be  iin- 
proved  by  tile  or  open  drains. 

An  important  problem  in  the  agricultural  development  of  the  area, 
and  one  which  should  receive  more  attention,  is  the  correction  of 
erosion  of  the  fields  and  hillsides. 

SOILS. 

The  striking  topographic  features  presented  in  the  county  are  the 
parallel  mountainous  ridges  and  the  narrow  intervening  valleys,  all 
trending  in  a  northeasterly-southwesterly  direction.  Nine  different 
geological  formations,  ranging  from  the  variegated  shales  of  the 
Cambrian  to  the  fine-grained  sandstones  and  shales  of  Carboniferous 
age,  are  seen,  and  give  rise,  either  directly  or  indirectly,  to  thirteen 
distinct  soil  types,  related  in  eight  soil  series,  in  addition  to  areas  of 
Rough  stony  land  and  Rock  outcrop.  The  youngest  of  these  forma- 
tions, the  Coal  Measures  of  Carboniferous  age,  covers  by  far  the 
larger  portion  of  the  county  and  gives  rise  to  the  Dekalb  soils.  Remote 
from  the  ridges  and  valleys  of  the  older  formations,  the  original 
horizontal  bedding  of  the  strata  of  this  formation  is  in  a  general 
way  preserved.  Near  the  fidges  and  the  edges  of  the  troughs, 
where  the  older  underlying  formations  appear,  the  sandstones  and 
shales  of  this  formation  have  been  more  or  less  broken,  crumpled, 
and  folded.  The  plateaulike  surface  of  this  formation  to  the  north 
of  the  parallel  valleys  has,  in  many  instances,  been  eroded  by  streams, 
with  the  result  that  deeply-cut  valleys  have  been  formed.  The 
erosion  of  these  streams  has  not,  however,  proceeded  far  enough  to 
expose  the  older  underlying  formations,  nor  has  much  alluvial 
material  accumulated,  so  that  in  general  none  other  than  the  Dekalb 
series  are  developed  in  this  section  of  the  county. 
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The  geological  details  in  connection  with  the  formation  of  the 
valleys  of  the  area  are  quite  complex  and  will  not  be  entered  into 
here.**  Briefly,  however,  the  exposure  of  the  limestone  and  other 
rocks  of  the  older  formations  has  been  effected  by  an  upthrust  in 
long  parallel  ridges  of  the  earth's  crust,  elevating  all  of  the  formations 
hundreds  of  feet  above  their  original  position.  This  upward-bending 
process  cracked  and  weakened  the  crests  of  these  anticlinal  arches, 
so  that  subsequent  agencies  of  weathering  and  erosion  have  the  better 
been  enabled  to  attack  and  wash  away  the  material  of  the  protecting 
Carboniferous  formation.  This  exposed  the  softer  shales  and  more 
soluble  limestones  of  the  older  formations,  and  with  the  weathering 
and  transportation  away  of  masses  of  this  material  the  valleys  of 
Jones  and  Opossum  creeks  and  Cahaba  River  were  formed.  The 
comparatively  great  thickness  of  the  soils  of  the  Decatur  and  Hagers- 
town  soils  of  these  valleys  represent  the  decay  of  probably  many 
hundreds  of  feet  of  the  limestone  rock.  These  valleys,  with  elevated 
rims  reaching  to  an  average  altitude  of  600  to  900  feet,  have  basin- 
shaped  bottoms  which  are  higher  than  the  drainage  of  much  of  the 
surrounding  plateau  country.  The  elevation  of  the  Birmingham 
Valley  is  591  feet,  while  in  the  western  boundary  the  Ijocust  Fork 
drains  nearly  one-third  of  the  county  and  flows  into  the  Warrior 
River  at  an  elevation  of  only  240  feet.  About  one-fourth  of  the 
county  south  of  Red  Mountain  is  drained  by  the  Little  Cahaba  River, 
into  which  flow  Patton  and  Shades  creeks;  the  northern  portion  is 
drained  by  the  Warrior  River  and  Locust  Fork,  into  which  flow 
Short,  Fivemile,  Trouble,  Crooked,  and  Black  creeks,  and  other 
smaller  branches. 

The  great  diversity  of  the  soils  of  Jefferson  County,  with  their 
accompanying  variations  of  elevation,  slope,  drainage,  etc.,  adapting 
them  to  a  considerable  range  of  agricultural  use,  results  largely  from 
their  formation  from  these  rocks  of  widely  varying  textural  and 
mineralogical  characteristics.  The  resulting  soils  range  in  their 
texture  from  the  excessively  stony  members  of  the  Dekalb  and 
Clarksville  series,  which  contain  in  many  places  from  50  to  75  per 
cent  of  sandstone  and  chert  fragments,  through  the  light-textured 
Dekalb  fine  sandy  loam,  to  the  heavy  Wabash  and  Conasauga  clays. 
The  depth  of  the  soil  material  varies  froin  a  few  inches  in  the  rougher 
portions  of  the  county  to  many  feet  in  the  case  of  the  Huntington, 
Decatur,  and  Hagerstown  soils. 

In  topographic  position  the  soils  range  from  the  level  Huntington 
silt  loam  to  the  mountainous  Rough  stony  land  and  the  knolls 

oThe  reader  interested  in  these  geological  details  is  referred  to  the  report  upon 
the  Coosa  Valley  R^on,  by  Dr.  £.  A.  Smith,  state  geologbt  of  Alabama,  and  to 
other  reports  by  the  state  and  national  survejrs. 
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and  ridges  of  the  Clarksville  stony  loam.  As  already  stated,  the 
Dekalb  series  is  derived  from  the  Carboniferous  rocks,  the  silty  and 
sandy  members  occurring  where  the  topography  is  smoothest  and 
conditions  for  the  accumulation  of  a  comparatively  deep,  fine- 
textured  soil  most  favorable.  Among  these  Carboniferous  rocks 
are  found  irregular  knobs,  narrow  droughty  ridges,  and  long  trough- 
shaped  valleys. 

The  Clarksville  stony  loam  owes  its  origin  mainly  to  the  Fort 
Payne  chert  formation  of  the  lower  Subcarboniferous  and  to  the 
cherty  inclusions  in  the  Knox  dolomite  formation  of  the  lower 
Silurian.  The  greater  proportion  of  this  type  occupies  the  cherty 
hills  and  ridges  northeast  of  Birmingham  between  Red  Mountain 
and  Sand  Mountain,  ending  in  mountains  of  Rough  stony  land  farther 
north. 

The  Upshur  stony  loam  is  derived  from  the  Clinton  iron  ore  of  the 
Red  Mountain  formation,  which,  upon  weathering,  gives  rise  to  a 
soil  along  the  exposed  narrow  ridges. 

The  Conasauga  clay  and  certain  phases  of  the  Hagerstown  soils 
are  derived  from  the  Flatwoods  or  Coosa  shales  of  Cambrian  age, 
which  are  characterized  by  shales  and  interbedded  limestones  of 
nearly  vertical  inclination. 

The  Knox  dolomite  and  the  Trenton  limestone  contribute  most 
largely  to  the  formation  of  the  Decatur  and  Hagerstown  soils  occupy- 
ing the  Jones  and  Opossum  valleys,  though  in  the  case  of  the  Hagers- 
town stony  loam  more  or  less  of  the  stony  material  comes  from  the 
cherty  formations  giving  rise  to  the  Clarksville  stony  loam. 

The  Huntington  silt  loam,  Huntington  gravelly  loam,  and  Wabash 
clay  are  alluvial  soils  derived  from  sediments  deposited  by  streams 
at  times  of  high  water,  and  are  still  in  process  of  formation. 

The  following  table  gives  the  names  and  areas  of  the  several  soil 
types  shown  on  the  accompanying  map: 

Areas  of  different  soils. 


Soil. 

Acres. 

Percent 

Sou. 

Acres. 

Percent 

Dekalb  shale  loam 

253,632 
210,816 
73,664 
60,672 
24,7.68 
24,320 
21,184 
16,896 
11,904 

35.3 
29.3 
10.2 
8.4 
3.4 
3.4 
2.9 
2.4 
1.7 

Hagerstown  stony  loam 

Upshur  loam 

11,392 
4,606 
2,368 
2,304 
612 
320 

1.6 

Dekalb  silt  loam 

Clarksville  stony  loam 

Upshur  stony  loam 

Dekalb  fine  sandy  loam 

HftiTprstowTi  loam  

Huntington  gravelly  loam 

Wabash  clay 

Roueh  stonv  land 

Rock  outcrop 

Total 

Hmitington  silt  loam 

719,360 

Conasauga  clay 
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UPSHUR  LOAM. 


The  surface  soil  of 'the  Upshur  loam  to  a  depth  of  8  inches  is  a  deep 
Lidian-red  or  brown  loam  or  silt  loam,  containing  numerous  iron  con- 
cretions and  decomposed  fragments  of  iron  ore  and  sandstone,  with 
a  large  number  of  bowlders  scattered  over  the  surface.  The  subsoil 
to  a  depth  of  36  inches  is  a  heavy  clay  loam  or  clay  containing  an  in- 
creasing amount  of  crumbly  ferruginous  sandstone  with  depth. 

The  type  is  the  result  of  the  decay  of  highly  ferruginous  sandstone. 
It  occurs  as  a  relatively  narrow  area  on  the  high  ridges  which  form  a 
part  of  Red  and  Shades  mountains,  and  contains  numerous  iron  mines. 
On  account  of  its  rough  and  mountainous  topography,  very  little  of 
the  type  is  under  cultivation.  However,  when  farmed,  good  yields 
of  cotton  and  com  are  secured,  and  it  appears  to  be  a  strong  soil.  At 
present  it  is  mainly  forested  with  longleaf  and  shortleaf  pine  and 
oaks.     It  is  probably  best  adapted  to  fruit  growing  and  forestry. 

As  the  type  is  held  mainly  for  its  mineral  rights,  it  is  difficult  to  es- 
timate its  agricultural  value.  When  capable  of  cultivation,  how- 
ever, it  should  bring  $10  or  $20  an  acre. 

The  following  table  gives  the  results  of  mechanical  analyses  of  fine- 
earth  samples  of  the  soil  and  subsoil  of  this  type : 

Mechanical  analyses  of  Upshur  loam. 


Number. 

Description.     ^^^,_ 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

SUt. 

Clay. 

20370 

]  Per  cent. 

Soil '        ao 

Subsoil 7.2 

Percent. 
14.1 
16.1 

Percent. 
4.5 

4.7 

Percent. 
11.4 
11.0 

Percent. 
11.0 
9.4 

Percent. 
88.6 
29.9 

PercenL 
12.6 

20271 

21.6 

UPSHUR  STONY  LOAM. 


The  soil  of  the  Upshur  stony  loam  to  an  average  depth  of  9  inches 
is  a  red  sandy  loam,  the  immediate  surface  being  gray  when  dry. 
The  subsoil  is  a  heavy  sandy  clay  tending  to  a  clay  loam  at  36  inches. 

The  surface  is  hilly  and  mountainous,  consisting  of  long  ridges  with 
steep  slopes  on  each  side.  Some  of  the  type  is  very  stony,  while  a 
portion  is  rock  outcrop.  It  is  derived  from  a  brown  sandstone  be- 
longing to  the  'Toal  Measures,''  the  rock  not  being  exposed  to  form 
soil,  except  in  steep  areas  on  the  crest  of  Shades  Mountain. 

The  native  growth  on  this  type  consists  of  oak  and  other  hard- 
woods. When  tillable  the  soil  seems  naturally  strong,  being  able  to 
hold  moisture  and  fertilizers  well.  Yields  of  truck,  cotton,  and  com 
above  the  avejrage  are  reported.  The  growing  of  cowpeas  with  the 
com  and  cotton  would  be  profitable.  The  only  field  of  alfalfa  seen 
in  the  county  was  on  this  type,  and  it  appeared  to  be  mak  ing  a  satis- 
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factory  growth.  The  more  stony  areas  should  be  allowed  to  remain 
in  pasture. 

The  building  of  summer  cottages  and  hotels  on  this  type  of  soil 
outside  of  Birmingham  has  stimulated  the  growing  of  truck,  to  which 
it  is  particularly  suited  in  certain  areas  because  of  a  loose,  open,  gran- 
ular structure,  caused  by  the  particles  of  clay  tending  to  adhere  to 
the  sand  grains,  giving  it  the  appearance  of  a  sandy  loam. 

Owing  to  the  limited  area  of  this  soil  and  its  distance  from  market, 
it  has  a  rather  low  value,  from  |5  to  $15  an  acre. 

The  following  table  gives  the  average  results  of  mechanical  analyses 
of  fine-earth  samples  of  the  soil  and  subsoil  of  this  type: 

Mechanical  analyses  of  Upshur  stony  loam. 


Number. 

Description. 

Fine 
gravel. 

Goane 
sand. 

Medium 

Fine 
sand. 

Very  fine 
sand. 

sot. 

Clay. 

20266|  20268 

SoQ 

Percent, 

0.1 

.0 

Percent. 
2.0 
2.0 

Percent. 
0.8 
7.0 

Percent. 
84.0 
33.0 

Percent. 
11.7 
12.8 

Percent. 
21.1 
18.6 

Percent. 
10.8 

20267,20269 

SubsoU 

248 

DBKALB  FINE  SANDT  LOAM. 


The  surface  of  the  Dekalb  fine  sandy  loam  to  an  average  depth  of  8 
inches  is  a  light  grayish  yellow  fine  sandy  loam  when  wet,  becoming 
gray  when  dry.  On  the  flat-land  areas  it  contains  few,  if  any,  stones, 
whUe  on  the  high  mountain  ridges  and  slopes  it  may  carry  a  variable 
percentage  of  flat  sandstone,  with  occasional  bowlders.  Chi  the  ridges 
south  of  Jones  Valley  and  in  the  southern  part  of  the  county  near  the 
Tuscaloosa  County  line  the  increased  amount  of  flat  shale  results  in  a 
stony  loam  phase.     This  does  not  differ  greatly  from  the  true  type. 

A  peculiarity  often  noticed  is  the  large  amount  of  clay  and  silt 
around  each  grain  of  soil,  and  frequently  this  gives  the  soil  the  appear- 
ance of  containing  a  much  higher  percentage  of  sand  than  is  really  the 
case.  On  the  slopes  the  percentage  of  sand  is  greater  and  the  soil 
deeper  than  in  the  more  level  areas. 

From  8  to  36  inches  the  subsoil  is  a  brownish-yellow  fine  sandy  loam 
to  sandy  loam,  which  becomes  heavier  with  depth,  tending  toward  a 
loam  in  texture.  In  some  places,  notably  near  Warrior,  the  subsoil  is 
red,  but  no  appreciable  difference  in  crop  yields  could  be  detected  in 
areas  of  this  phase.  In  other  cases  the  subsoil  may  be  mottled  yellow 
and  red  or  grayish  and  red.  In  some  cases  the  subsoil  at  36  inches 
becomes  a  sandy  clay. 

The  Dekalb  fine  sandy  loam  is  naturally  well  drained,  is  not  con- 
sidered droughty,  and  the  retentive  subsoil  is  not  so  ^compact  as  to 
prohibit  the  passage  of  gravitational  water  downward  or  the  upward 
rise  of  capillary  moisture  in  times  of  drought.     It  is  generally  easy  of 
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cultivation,  can  be  plowed  when  quite  wet,  and  does  not  bake.  Much 
of  the  type  is  located  north  of  Opossum  Valley  and  is  within  easy 
reach  of  market  or  shipping  points.  This  location,  together  with  its 
adaptation  to  market  gardeniog,  make  it  a  favorite  with  truckers. 

The  Dekalb  fine  sandy  loam  is  a  residual  soil  derived  from  the  dis- 
integration of  the  underlying  stratified  sandy  shales  and  sandstones 
composing  the  "Coal  Measures." 

Originally  the  type  was  heavily  forested,  mainly  with  longleaf  pine, 
with  a  tendency  for  different  species  of  oak  to  predominate  in  the 
second  growth. 

From  10  to  15  bushels  of  com  and  from  one-fourth  to  one-third 
bale  of  cotton  per  acre  are  average  yields  on  this  soil,  although  occa- 
sionally larger  yields  are  reported  where  fertilizers  are  used  and  deep 
tillage  and  crop  rotation  practiced. 

Although  the  above  crops  give  profitable  yields,  the  land  is  better 
adapted  to  truck  than  any  other  crop.  During  seasons  of  average 
rainfall  two  crops  of  Irish  potatoes  can  be  grown  on  the  same  soil. 
The  yield  of  the  second  crop  is  usually  about  one-half  of  the  first,  but 
even  then  it  is  profitable.  When  well  fertilized,  yields  of  100  to  150 
bushels  per  acre  are  secured.  But  one  crop  of  sweet- potatoes  can  be 
produced,  yielding  from  150  to  200  bushels  per  acre. 

Spanish  peanuts  have  been  grown  to  some  extent  with  profitable 
results.  When  fertilizers  are  used  excellent  yields  of  watermelons  are 
reported.  Growers  receive  from  10  to  20  cents  for  the  melons, 
according  to  size. 

Some  truckers  raise  two  crops  of  com.  Adams  Early  is  ready  for 
marketing  in  June,  and  a  second  crop  may  be  sold  for  eating  or 
matured  for  seed.  With  this  intensive  culture  rotation  is  necessary, 
especially  in  the  case  of  watermelons,  which  will  not  grow  well  on  the 
same  soil  for  two  years  in  succession.  In  addition  to  the  crops  men- 
tioned the  other  market  garden  crops  succeed  well. 

Where  the  intensive  garden  systems  prevail  2  or  3  acres  is  all  one 
man  can  manage  without  hired  labor.  The  tmckers  usually  haul 
manure  from  the  city  and  also  have  a  farm  compost  heap.  Large 
amounts  of  commercial  fertilizers  are  used  with  good  results.  Little 
attention  is  paid  to  adapting  the  fertilizer  to  the  soil  or  the  crop,  any 
kind  of  mixture  handled  by  the  local  dealers  being  used. 

In  July  and  August  the  yields  of  tmck  are  often  seriously  lessened 
by  dry  weather.  If  the  land  were  plowed  three  times  as  deep  as  at 
present  and  stable  manure  applied,  the  water-holding  capacity  of  the 
soil  would  be  increased  to  a  point  where  crops  would  suffer  Uttle  in 
ordinary  droughts.  On  truck  lands  cowpeas  need  not  be  grown  unless 
the  supply  of  humus  can  not  be  maintained  by  the  use  of  stable 
manure. 

72352*'— 10-^ — 48 
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Land  of  this  type,  excepting  areas  close  to  Birmingham,  is  held  at 
$10  to  $15  an  acre,  depending  on  location,  improvements,  and  near- 
ness to  market. 

The  following  table  gives  the  average  results  of  mechanical  analyses 
of  fine-earth  samples  of  the  soil  and  subsoil  of  this  type: 

Mechanical  analyses  of  Dekalb  fine  sandy  loam. 


Number. 

Description. 

Fine 
gravel 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

8Ut. 

Clay. 

20246,20248 

20247,20249 

Soil 

Percent. 

0.2 

.2 

Percent. 
4.5 
5.2 

Percent, 
13.1 
10.8 

Percent. 
33.4 
25.4 

Per  cent. 
13.4 
10.0 

PercerU. 
25.3 
23.1 

Percent. 
0.5 

Subsoil 

24.3 

DEKALB   SILT  LOAM. 


The  soil  of  the  Dekalb  silt  loam  to  a  depth  of  4  to  6  inches  is  a 
gray  or  ash-colored  silt  loam.  When  dry  it  has  a  very  floury  texture 
and  a  loose,  open  structiure.  In  certain  flat  areas,  notably  south  of 
Red  Mountain,  the  soil  has  a  higher  percentage  of  subangular  shale 
fragments  and  silt  than  elsewhere.  This  phase,  while  not  largely 
developed,  on  accoimt  of  its  low  situation  is  better  able  to  withstand 
droughts  than  the  more  uneven  areas.  The  proportion  of  sand  of 
the  finer  grades  is  somewhat  greater  in  areas  where  erosion  has  not 
been  active. 

The  subsoil,  from  8  to  36  inches,  is  a  mottled  reddish-brown  and 
yellow  heavy  silt  loam  or  in  areas  limited  to  a  few  acres  a  clay  loam. 
Often  on  eroded  areas  the  subsoil  grades  into  a  mass  of  disintegrated 
shale  fragments  at  from  3  to  4  feet  below  the  surface. 

It  is  often  hard  to  determine  the  boundaries  between  the  shale 
loam  and  silt  loam.  However,  the  subsoil  of  the  silt  loam  is  always 
deeper  and  contains  less  shale  chips  than  the  shale  loam.  On^  high 
knobs  or  long  ridges  the  subsoil  may  be  red,  but  no  agricultural  dif- 
ference could  be  noted  in  this  phase,  excepting  that  in  wet  seasons 
on  account  of  its  location  it  is  better  drained. 

The  Dekalb  silt  loam  as  a  rule  is  not  stony,  but  on  the  steep  slopes 
there  are  outcrops  of  rock  and  areas  with  rough  broken  siurface. 
Such  areas  are  shown  on  the  map  by  symbols. 

In  certain  areas  in  the  valley  south  of  Leeds  the  coloring  matter 
from  the  higher  lying  Upshur  soil  seems  to  have  leached  over  the 
Dekalb,  giving  the  soil  a  red  color  closely  resembling,  according  to 
depth,  that  of  the  Upshur  or  Decatiu"  soils.  These  areas  were 
mapped  either  as  the  one  or  the  other  type  in  accord  with  the  pre- 
dominating characteristics. 

While  the  Dekalb  silt  loam  does  not  gully  like  the  shale  loam,  on 
the  steep  slopes  there  is  always  a  constant  removal  of  surface  soil  to 


Digitized  by 


Google 


SOIL  SURVEY  OF  JEFFERSON    COUNTY,   ALABAMA.  755 

lower  levels,  which  occasions  considerable  variability  in  the  depth, 
and  consequently  in  the  productivity  of  the  soil. 

The  soil  has  the  greatest  area  of  any  type  in  the  county,  and  with 
others  of  the  Dekalb  series  covers  nearly  the  entire  county  outside 
of  Jones,  Cahaba,  and  Opossum  valleys.  The  topography  is 
mountainous  to  hilly  and  consists  of  highlands  cut  by  streams  into 
knobs  and  troughlike  valleys.  Most  areas  are  situated  near  Birming- 
ham or  on  railways  or  macadamized  roads  and  the  diversified  products 
can  be  placed  in  good  markets. 

The  Dekalb  silt  loam  owes  its  origin  to  the  breaking  down  of  rocks 
of  the  Carboniferous  age.  These  are  mostly  fine-grained  sandstone 
and  finely  bedded  shale.  In  places  where  the  type  joins  the  lime- 
stone soils  fragments  of  chert  and  silicious  limestone  also  occur,  but 
the  admixture  of  such  material  is  too  linMted  to  have  any  influence 
on  the  agricultural  value  of  the  land. 

Forests  of  oak,  longleaf  pine,  and  gum,  with  a  scattering  of  beech, 
chestnut,  and  hickory,  cover  much  of  the  type.  The  forested  areas 
are  utilized  for  pastiure  and  afford  fair  grazing  for  seven  months  in 
the  year. 

As  a  rule,  the  Dekalb  silt  loam  is  easily  cultivated,  showing  httle 
tendency  to  pack  and  clod.  It  is  used  for  general  farming,  cotton 
and  com  being  the  staple  crops.  Sorghiun,  oats,  and  cowpeas  do 
well.  On  the  sandier  areas  all  kinds  of  truck  crops  yield  profitably, 
and  the  areas  near  markets  are  now  used  in  market  gardening.  The 
same  methods  of  cultivation  are  practiced  as  on  the  Dekalb  fine  sandy 
loam,  the  yields  being  about  the  same.  A  complete  fertilizer  is  used 
with  good  results,  and  where  peanuts  or  cowpeas  have  been  plowed 
imder  or  stable  manure  applied  the  fertilizer  effects  are  even  more 
striking.  On  the  better  farmed  areas,  one-third  to  one-half  bale  of 
cotton  and  15  to  20  bushels  of  com  per  acre  are  grown.  Potatoes 
yield  from  150  to  200  bushels  per  acre.  With  deeper  plowing,  crop 
rotation,  and  the  growing  of  winter  cover  crops  and  cowpeas  the 
yields  would  be  considerably  increased. 

In  common  with  other  types  of  the  county  this  soil,  except  in  newly 
cleared  fields,  is  deficient  in  hiunus.  Many  fields  should  be  terraced 
to  prevent  washing.  The  construction  of  terraces  in  connection  with 
deeper  plowing  would  control  to  a  large  extent,  or  entirely  pre- 
vent washing,  and  reduce  the  injmy  from  drought.  In  growing  late 
crops  of  corn  or  potatoes  such  changes  in  the  methods  of  tillage  would 
be  especially  valuable. 

Considering  the  rapid  industrial  development  taking  place  in  the 
county,  this  type  should  be  used  more  extensively  for  the  production 
of  fruit  and  vegetables  for  the  local  market  and  for  growing  cowpea 
hay  and  other  forage  crops  as  a  basis  for  dairying.  As  in  the  case  of 
the  other  Dekalb  types,  the  hillier  portions  should  be  kept  in  pasture 
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or  used  for  systematic  forestry.  The  lower  lying  portions  of  areas 
adjoining  streams  are  not  in  all  cases  well  drained.  These  may 
generally  be  reclaimed  by  open  ditches  with  tile  laterals.  Near 
shipping  points  and  within  a  radius  of  20  miles  of  Birmingham  the 
market  gardening  has  aheady  come  to  be  of  some  importance,  but 
the  possibilities  have  by  no  means  been  exhausted,  the  growers  con- 
tenting themselves  with  small  fields  of  1  to  3  acres,  on  which  the 
labor  is  nearly  all  done  by  the  grower  and  his  family.  With  the 
introduction  of  modem  tools  and  the  hiring  of  labor,  larger  areas 
could  be  planted  and  the  profits  increased  in  proportion. 

This  type  is  badly  in  need  of  organic  matter.  This  deficiency,  at 
least  in  the  vicinity  of  Birmingham,  can  be  suppUed  with  stable 
manure,  which  can  be  had  for  the  hauling.  In  fact,  many  stable 
keepers  now  make  annual  contracts  for  the  removal  of  the  manure, 
paying  a  fair  price  for  the  service. 

At  present  much  of  the  area  of  the  Dekalb  silt  loam  is  held  by 
large  corporations  as  mineral  lands  and  is  not  for  sale.  Near  the 
trucking  region  in  the  vicinity  of  Birmingham  it  often  sells  for  $150 
an  acre.  In  the  hilUer*and  more  remote  areas  the  value  sinks  to  $10 
an  acre,  although  even  here  prices  have  an  upward  tendency.  A 
common  rental  is  $1  to  $2  an  acre,  or  a  third  of  the  cotton  and  one- 
fourth  of  the  com.  The  rent  for  trucking  soils  is  low,  being  entirely 
out  of  proportion  to  the  cash  returns  to  the  farmer. 

The  following  table  gives  the  average  results  of  mechanical  analy- 
ses of  samples  of  the  soil  and  subsoil  of  this  type: 

Mechanical  analyses  of  Dekalb  silt  loam. 


Number. 

Descrip- 
tion. 

Fine 
gravel. 

Coarse 
saad. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
.  saiid. 

sut. 

day. 

18690,18092,20354... 
18691,18693,20256... 

Soil 

Subsoil.... 

Percent. 

0.6 

.5 

Percent. 

1:1 

Percent. 

0.9 

.8 

Percent. 
7.9 
6.4 

Percent, 
9.3 
8.2 

Percent. 
65.1 
58.6 

Percent. 
14.3 
25.8 

CONABAUGA  CLAY. 


The  Conasauga  clay  to  a  depth  of  4  inches  is  a  gray  or  yellowish- 
gray  clay  or  heavy  clay  loam  of  compact  structure.  The  subsoil  to 
a  depth  of  36  inches  is  a  grayish-yellow  clay.  Throughout  there  are 
outcrops  of  the  gray  Coosa  shales  and  in  many  places  such  outcrops 
are  so  numerous  as  to  prevent  cultivation. 

The  type  occurs  in  portions  of  Jones  Valley  near  Birmingham  and 
is  especially  important  about  Bessemer.  It  is  formed  by  the  solution 
and  disintegration  generally  of  Coosa  shales.  Sometimes  the  weath- 
ering has  been  so  perfect  as  to  leave  level  areas  having  the  appear- 
ance of  extended  stream  bottoms.     The  elevation  and  character  of 
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the  soil,  however,  leave  no  doubt  of  its  residual  origin.  Certain  small 
areas,  notably  near  Canastota  and  Ketona,  are  without  surface  soil, 
there  being  a  level  outcrop  of  rock  sufficiently  disintegrated  to  support 
a  forest  of  cedar.  These  low  places  are  spoken  of  as  **flat  woods'' — 
a  term  applied  also  to  similar  places  having  more  soil.  Often  on 
leaving  the  lowlands  the  type  mei^es  gradually  into  the  Hagerstown 
loam. 

The  Conasauga  clay  where  not  cleared  for  building  is  mainly  in 
forest  of  cedar,  oak,  and  gum.  On  some  portions  of  it  wild  clover 
seems  to  thrive  and  there  are  areas  used  for  public  pastm^.  Very 
little  of  the  type,  however,  is  under  cultivation.  When  cleared  it 
will  probably  be  utilized  as  pastiwage. 

The  following  table  gives  the  average  results  of  mechanical  analyses 
of  samples  of  soil  and  subsoil  of  this  type: 

Mechanical  analyses  of  Conasauga  clay. 


DesoripUon. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

Silt. 

Clay. 

30240,20032 

20841,20033 

Soil 

Percent. 
6.4 
1.2 

Percent. 
9.4 
3.8 

Percent. 
2.0 
1.5 

Percent. 
6.6 
3.6 

Percent. 
4.3 
1.8 

Percent, 
39.6 
32.0 

Percent. 
31.0 

SubMil 

56.1 

HUNTINGTON   ORAVELLT  LOAM. 


The  surface  soil  of  the  Himtington  gravelly  loam  to  a  depth  of  8 
inches  is,  when  dry,  a  light  ashy-gray  very  silty  loam,  having  a  floury 
feel  and  containing  a  high  percentage  of  angular  chert  fragments. 
The  subsoil  to  36  inches  is  a  brownish-yellow  very  heavy  silt  loam 
mottled  with  gray  and  containing  much  cherty  material  and  gravel. 

The  description  given  applies  to  the  area  foimd  near  East  Lake. 
In  the  northern  portion  of  the  county,  however,  there  are  small  areas 
near  the  Hagerstown  loam  which  are  generally  composed  of  wash 
from  the  Olarksville  stony  loam.  These  often  contain  larger  frag- 
ments of  chert  and  both  the  soil  and  subsoil  are  redder.  This  phase 
is  similar  in  origin  to  the  Himtington  soils,  the  main  diflPerence  being 
that  it  is  derived  from  stonier  and  more  gravelly  soils.  The  type  as 
a  whole  is  an  alluvial  wash  from  higher  lying  areas  of  Clarksville, 
Hagerstown,  and  Decatur  soils,  with  a  predominance  of  Clarksville 
material,  and  the  color  and  texture  vary  according  as  the  material 
of  one  or  another  of  these  soils  predominates. 

The  Huntington  gravelly  loam  when  well  drained  and  fertilized 
produces  good  yields  of  cotton  and  com.  Owing  to  the  high  per- 
centage of  siliceous  material  and  the  insufficient  supply  of  humus, 
the  soil  is  not  as  productive  as  the  other  near-by  limestone  soils. 
Much  of  the  type  is  not  well  drained  and  in  consequence  the  crop 
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yields  are  low.  On  the  better  drained  areas  com  yields  from  10  to  15 
bushels  per  acre  and  cotton  about  one-fourth  bale  per  acre. 

Much  of  the  type  is  located  near  Birmingham,  where,  if  it  were 
properly  drained,  it  would  become  a  profitable  trucking  soil.  Recla- 
mation may  be  accomplished. by  open  ditches  and  lateral  tile  drains 
to  remove  the  surplus  water  and  to  lighten  and  warm  the  soil.  With 
this  treatment  and  the  addition  of  both  stable  manure  and  fertilizers, 
com  and  a  number  of  trucking  crops  could  be  profitably  grown. 

Areas  of  this  soil  near  East  Lake,  being  desirable  for  building  sites, 
sell  at  prices  in  excess  of  their  agricultural  value.  In  other  places 
the  price  is  regulated  by  the  remainder  of  the  farm,  usually  ranging 
from  $8  to  $15  an  acre. 

The  following  table  gives  the  results  of  mechanical  analyses  of 
samples  of  the  soil  and  subsoil  of  this  type : 

Mechanical  analyses  of  Huntington  gravelly  loam. 


Number. 

Description. 

Fine 
gravel. 

Coarae. 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

Silt. 

Clay. 

20256 

Soil 

Percent. 

1.6 

.9 

Percent. 
5.1 
3.0 

Percent. 
3.2 
2.0 

Percent. 
8.4 
5.9 

Percent. 
9.0 
4.8 

Percent. 
61.0 
63.9 

Percent. 
12.1 

20267 

Subsoil 

19.8 

HUNTINGTON   SILT  LOAM. 

The  surface  soU  of  the  Huntington  silt  loam,  to  a  depth  of  10  inches, 
is  a  light-brown  friable  loam  or  silt  loam  of  relatively  high  organic 
matter  content.  From  10  to  36  inches  the  subsoil  is  usually  a  light- 
brown  or  brown  mottled  with  yellow,  and  the  texture  is  heavier  than 
the  surface  soil.  Owing  to  the  high  percentage  of  silt,  it  is  friable  and 
breaks  readily  on  boring.  It  has  few  stones,  except  along  boundaries 
near  the  valley  sides,  and  it  does  not  crack  badly  in  dry  weather.  The 
texture  is  variable,  occasional  sandy  areas  being  foimd,  but  these  are 
not  extensive  enough  to  constitute  a  separate  type.  In  Shades  Creek 
bottom  the  soils  are  often  whitish  or  gray  in  the  undrained  and 
untilled  areas.  Portions  of  the  creek  valley  mapped  as  the  Hunting- 
ton series  have  many  characteristics  of  Dekalb  soils,  and  in  many 
instances  it  was  difficult  to  separate  the  types  in  a  satisfactory 
manner. 

The  Huntington  silt  loam  is  an  alluvial  type  formed  by  the  depo- 
sition of  material  held  in  suspension  by  streams  at  high  water.  It 
is  found  in  narrow  strips  along  some  of  the  streams  in  nearly  all  parts 
of  the  area.  Without  doubt,  the  type  is  the  most  durable  soil  in 
the  county.  Com,  the  principal  crop,  yields  from  25  to  35  bushels 
per  acre,  and  from  one-half  to  three-fourths  bale  of  cotton  can  be 
secured  in  favorable  seasons.     In  the  valleys  near  cities  truck  is  an 
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important  product.  The  soil  is  adapted  to  all  the  staple  garden  crops. 
Two  crops  of  sweet  com  and  a  succession  of  other  crops  can  be  raised 
each  year. 

Although  subject  to  overflow,  the  higher  lying  areas  of  this  type 
have  good  drainage,  and  there  are  many  tracts  that  could  be  easily 
improved  by  straightening  stream  channels  and  installing  some 
drainage  system.  In  many  instances  irrigation,  using  a  hydraulic 
ram  or  steam  pimip,  coal  being  very  cheap,  could  be  profitably 
carried  on.  With  the  development  of  market  gardening  on  more 
intensive  lines,  irrigation  will  undoubtedly  follow. 

Fertilizers  are  not  generally  used,  and  it  has  been  found  that,  not- 
withstanding the  natural  fertility  of  the  soil,  com  can  not  be  grown 
in  succession  more  than  two  or  three  years  without  a  serious  diminu- 
tion of  the  yield.  When  some  other  crop  is  alternated  with  the  com 
the  yields  are  maintained  for  a  much  longer  period.  Judging  from 
the  rank  growth  of  stalk  made  by  both  com  and  cotton,  the  soil 
contains  an  abundance  of  nitrogen  and  consequently  only  phosphate 
and  potash  should  be  applied.  Deeper  plowing,  since  it  permits  a 
more  extensive  root  system  and  the  storage  of  more  water,  will  be 
foimd  to  greatly  improve  the  soil  where  com  or  truck  crops  are  to 
be  grown. 

As  the  type  is  generally  sold  in  connection  with  other  soils,  its 
agricultural  value  can  not  be  given. 

The  following  table  gives  the  results  of  mechanical  analyses  of  fine- 
earth  samples  of  the  soil  and  subsoil  of  this  type: 

Mechanical  analyses  of  Huntington  silt  loam. 


Number. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

Silt. 

Clay. 

20264 

Soli 

Percent. 
0.7 
2.1 

PerceiU. 
1.4 
6.6 

Percent. 
1.9 
3.6 

Percent. 
10.2 
8.5 

Percent. 
12.0 
8.9 

Percent. 
59.0 
48.1 

Percent. 
14.9 

20266 

Subsoil 

23.7 

DECATUR  CLAY  LOAM. 

The  soil  of  the  Decatur  clay  loam  to  a  depth  of  6  inches  or  less  is  a 
dark  reddish-brown  clay  loam.  It  has  few  stones,  but  a  small  amount 
of  sand  and  a  variable  amount  of  iron  concretions  are  found.  The 
soil  is  slightly  granulated  and  consequently  is  not  so  adhesive  as  the 
subsoil.  Nevertheless  it  is  plastic  when  wet  and  shrinks  greatly  on 
drying,  forming  surface  cracks. 

The  change  from  soil  to  subsoil  at  about  6  inches  is  distinctly 
marked.  The  reddish-brown  color  of  the  soil  stops  abruptly  and  is 
replaced  by  a  light-colored  red  to  reddish-yellow  heavy  clay  loam  or 
clay.     The  subsoil  may  extend  to  a  depth  of  several  feet  with  little 
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variation  in  color  and  texture.  The  content  of  iron  concretions  and 
stones  is  greater  than  in  the  surface  soil.  The  deep  red  color,  which 
becomes  lighter  with  depth,  is  due  to  an  excess  of  iron  in  the  soil, 
some  of  which  may  have  come  from  higher  lying  areas  of  the  ore- 
^ earing  rock  that  gives  rise  to  the  Upshur  soils. 

The  deep  surface  cracks  which  extend  several  inches  in  the  subsofl 
afford  an  ingress  for  water  during  rains.  This  loosens  the  soil  and 
aids  erosion — a  prevailing  feature  of  the  type  on  the  slopes  which 
are  not  terraced  and  have  no  vegetation  to  hold  the  soil.  On  all 
sloping  fields  the  knolls  are  a  lighter  red  where  the  surface  soil  has 
been  washed  away.  In  many  cases  a  large  proportion  of  the  fields 
have  been  denuded  of  soil  and  the  yields  greatly  diminished.  In 
such  places  com  will  barely  produce  seed,  and  cotton  is  unprofitable, 
until  the  red  subsoil  is  plowed  repeatedly  and  has  had  incorporated 
with  it  enough  humus  to  form  a  new  soil.  With  deeper  plowing,  a 
more  general  use  of  green  and  stable  manures,  and  terracing,  the 
excessive  erosion  would  be  largely  stopped.  The  surface  cracks  also 
tend  to  dry  the  soil,  and  the  crops  may  suffer  in  seasons  of  prolonged 
drought.  Unless  properly  handled,  the  soil  tends  to  bake  in  hard 
clods,  and  to  secure  the  best  tilth  possible  it  must  be  plowed  when 
in  the  right  condition  of  moisture.  Disk  plows  are  recommended,  as 
the  soil  does  not  adhere  to  the  mold  board  as  in  the  case  of  a  turning 
plow.  After  each  rain  a  hard  crust  forms,  necessitating  frequent 
cultivations  in  order  to  prevent  loss  of  moisture. 

The  rolling  topography  promotes  good  surface  drainage,  but  the 
compact  subsoil  does  not  readily  allow  surface  water  to  escape. 
This  defect  could  easily  be  remedied  by  underdrainage.  The  shal- 
low plowing  practiced  and  the  small  amounts  of  organic  matter  con- 
tained in  the  soil  tend  to  reduce  its  water-holding  capacity  and  a 
shallow  surface  root  system  is  developed,  so  that  crops  suffer  more 
from  drought  than  they  would  under  better  cultivation.  Subsoiling, 
although  not  practiced,  would  be  of  great  benefit,  as  would  also  the 
plowing  \mder  of  cowpeas  and  green  manures. 

The  Decatur  clay  Ipam  is  foimd  mainly  in  Jones,  Opossum,  and 
Cahaba  valleys,  occurring  next  to  the  Conasauga  clay  and  Himtington 
silt  loam.  On  account  of  its  nearness  to  Birmingham  and  its  location 
on  macadamized  roads  and  railroads,  it  is  becoming  a  favorite  truck 
soil.  Its  heavy  texture  makes  it  especially  suited  to  the  growing  of 
such  crops  as  tomatoes  and  cabbage,  whil  cowpeas,  garden  peas, 
and  sweet  com  do  very  well. 

This  type  is  residual,  being  derived  through  the  solution  and 
filtration  of  the  Coosa  shales  and  Knox  dolomite,  which  form  the 
floor  of  the  valleys  above  mentioned.  As  the  rocks  have  only  a 
small  percentage  of  insoluble  material,  it  is  estimated  that  the  solu- 
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tion  of  several  thousand  feet  of  limestone  was  necessary  to  form 
the  present  depth  of  soil. 

The  Decatur  clay  loam  was  originally  forested  with  a  heavy  growth 
of  cedars,  longleaf  pine,  and  hardwoods.  It  was  among  the  first 
soils  farmed  in  the  county,  producing  large  yields  of  com,  wheat,  and 
cotton,  though  the  acreage  of  cotton  was  small.  At  present  the 
type  is  utilized  largely  for  market  gardening. 

As  much  of  the  type  lies  aroimd  Birmingham,  where  it  will  ulti- 
mately be  used  for  building  lots,  it  sells  in  excess  of  its  agricultural 
value,  bringing  from  $50  to  $100  an  acre. 

The  following  table  gives  the  results  of  mechanical  analyses  of 
samples  of  the  soil  and  subsoil  of  this  type: 

Mechanical  analyses  of  Decatur  clay  loam. 


Number. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

Silt. 

Clay. 

20244 

Soil 

Percent. 
1.3 
1.0 

Percent. 
3.5 
2.6 

Percent. 
3.8 
2.6 

Percent. 
12.1 

as 

Percent. 
11.4 
11.0 

Percent. 
46.6 
40.2 

Percent. 
21.0 

20245 

Subsoil 

83.6 

HAOERSTOWN   STONY  LOAM. 


The  Hagerstown  stony  loam  to  an  average  depth  of  8  inches  is  a 
light-brown  to  reddish-yellow  silt  loam  containing  a  variable  quan- 
tity of  small  fragments  of  shale  or  impure  limestone.  The  subsoil  to 
a  depth  of  36  inches  is  a  reddish-brown  or  reddish-yellow  silt  loam 
becoming  slightly  heavier  with  depth.  It  is  often  impossible  to  bore 
to  a  depth  of  3  feet,  owing  to  the  quantity  of  rock  fragments. 

The  type  has  a  rather  open,  loose  structure,  and  the  stone  content 
tends  to  promote  aeration  and  drainage.  It  can  be  plowed  when 
wetter  than  either  the  Hagerstown  loam  or  the  Decatur  clay  loam,  as 
its  tendency  to  clod  and  bake  is  not  so  marked.  It  does  not  gully 
so  readily  as  some  of  the  other  types. 

The  Hagerstown  stony  loam  is  found  in  Jones,  Cahaba,  and  Opos- 
sum valleys.  It  occurs  on  the  foothills  and  often  connects  areas  of 
Hagerstown  loam  with  the  Clarksville  series.  It  is  formed  froiii  the 
KJnox  dolomite  and  Coosa  shale  of  Cambrian  and  Silurian  age,  and 
the  rock  fragments  found  in  the  soil  are  the  less  soluble  remnants  of 
these  formations. 

Where  not  under  cultivation,  the  type  supports  a  growth  of  scrub 
oak  and  shortleaf  pine.  It  is  well  suited  for  pasture.  Of  the  culti- 
vated crops  com,  and  especially  cotton,  do  very  well,  the  former 
yielding  from  15  to  20  bushels  and  the  latter  one-half  bale  to  the  acre. 
By  the  combined  use  of  manure  and  fertilizer,  together  with  the  grow- 
ing of  cowpeas  and  deeper  plowing,  these  yields  could  be  greatly 
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increased.  On  the  southern  and  western  slopes  peaches  and  all  fruits 
should  do  well. 

Land  of  this  character  is  valued  at  $15  to  $50  an  acre,  depending 
on  location  and  improvements. 

The  following  table  gives  the  average  results  of  mechanical  analyses 
of  samples  of  the  soil  and  subsoil  of  this  type: 

Mechanical  analyses  of  Hagerstown  stony  loam. 


Number. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

sut 

Clay. 

20260,20262 

Soil 

Percent. 
1.5 
1.1 

Percent, 
6.2 
3.8 

Percent. 
5.1 
3.0 

Per  cent. 
9.3 
6.3 

Percent. 
6.2 
6.1 

Percent. 
57.4 
51.4 

Percent. 
14.6 

20261,20263 

Subsoil 

28.4 

WABASH   CLAY. 


The  Wabash  clay  is  a  very  heavy  black  clay  loam  or  clay  with  an 
average  depth  of  6  inches,  underlain  by  a  grayish-brown  clay  which 
becomes  grayer  to  a  depth  of  36  inches. 

The  type  consists  mainly  of  alluvial  material,  with  a  slight  admix- 
ture of  coUuvial  material  from  adjacent  soils.  In  times  of  high  water 
it  is  mostly  overflowed. 

At  present  the  Wabash  clay  is  left  in  forest  and  used  exclusively 
for  pasture.  If  cleared  and  drained,  it  should  produce  good  truck 
crops,  such  as  cabbage,  tomatoes,  and  sweet  com,  for  which  there  is 
a  ready  market  in  Birmingham. 

Only  a  limited  extent  of  the  Wabash  clay  is  found  in  the  county, 
and  as  it  occurs  near  the  city  it  will  probably  be  used  mainly  for  fac- 
tory and  building  sites. 

The  following  table  gives  the  results  of  mechanical  analyses  of 
samples  of  the  soil  and  subsoil  of  the  Wabash  clay: 

Mechanical  analyses  of  Walmsh  clay. 


Number. 

Description. 
Soil    

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

snt. 

day. 

20272 

Percent. 
1.0 
1.3 

Percent. 
3.3 
2.6 

Percent. 
2.2 
1.6 

Percent, 
6.5 
5.4 

Per  cad. 
5.0 
4.8 

Percent. 
48.3 
50.0 

Percent, 
33.7 

20273 

Subsoil 

34.2 

CLARKSVILLE    STONY  LOAM. 


The  fine  earth  of  the  surface  soil  of  the  Clarksville  stony  loam  is  a 
light  gray  to  whitish  sandy  or  coarse  silty  loam.  The  soil  has  the 
whitish  color  when  dry,  and  in  that  condition  the  material  has  a 
floury,  ashy  feel.  With  the  soil  is  mingled  a  varying  amount  of 
sand  and  a  large  percentage  of  gravel  consisting  of  angular  chert 

Digitized  by  VjOOQIC 


SOIL  SXTBVEY  OF  JEFJ'ERSON   COtJNTY,  ALABAMA.  763 

fragments  of  a  grayish  color,  or  yellowish  when  stained  by  iron.  The 
amount  of  cherty  material  upon  the  surface,  where  of  the  finer  grades, 
varies  from  20  per  cent  to  possibly  50  per  cent  of  the  soil,  while  in 
places  on  ridges  and  slopes  the  accumulation  is  much  greater.  In 
such  places  there  is  little  true  soil,  and  the  subsoil  is  reached  at  depths 
ranging  from  5  to  35  inches.  It  is  usually  impossible  to  bore  more 
than  20  inches  on  accoimt  of  the  abundance  of  chert. 

As  the  Clarksville  stony  loam  erodes  very  readily,  it  follows  that 
the  lower  parts  of  all  hillsides  consist  of  soil  derived  in  a  large  measure 
from  higher  lying  areas  through  the  agencies  of  washing  and  soil 
creep.  Such  areas  often  occur  as  a  narrow  grayish  belt  skirting  a 
hill  and  are  closely  allied  to  the  Clarksville  gravelly  loam,  but  it  was 
impracticable  to  show  such  areas  on  a  map  of  the  scale  used  in  the 
survey  owing  to  their  limited  extent.  In  some  low-lying  areas  where 
drainage  is  not  good  the  subsoil  may  be  gray  and  heavy  with  clay 
and  silt,  but  as  the  type  is  generally  well  drained  such  areas  are  of 
infrequent  occurrence. 

This  type  of  soil  is  very  friable,  does  not  bake,  and  can  be  plowed 
when  quite  wet.  It  is  very  easily  eroded,  however,  and  it  often 
presents  the  appearance  of  a  gullied  waste.  No  eflfort  is  made  to 
protect  the  land  from  erosion.  On  account  of  its  rolling,  hilly,  or 
mountainous  topography,  open  structure,  shallow  plowing,  and  great 
lack  of  humus,  it  does  not  retain  water  readily  and  suflFers  from 
drought  as  well  as  erosion. 

The  Clarksville  stony  loam  is  of  residual  origin,  being  derived 
through  solution  and  disintegration  from  the  Klnox  dolomite  of  Cam- 
brian and  Silurian  age  and  also  from  Fort  Payne  chert  of  the  lower 
Subcarboniferous  age.  The  latter  formation  appears  to  be  a  dolomitic 
limestone  with  siliceous  layers.  Doubtless  hundreds  of  feet  of  rock 
have  been  reduced  in  the  making  of  1  foot  of  sAl.  All  traces  of  lime- 
stone have  long  since  disappeared,  only  the  siliceous  silty  material 
and  flinty  chert  remaining. 

Areas  of  this  type  of  soil  are  located  in  the  northeastern  part  of  the 
county  between  Jones  and  Opossum  valleys,  ending  in  the  mountain 
of  Rough,  stony  land  in  the  northern  part. 

The  original  forest  growth  was  mostly  longleaf  pine.  Where  this 
has  been  removed  it  is  replaced  by  a  mixture  of  oaks,  with  some 
chestnut.  Only  the  less  stony  areas  are  cultivated.  Owing  to  its 
origin  and  high  percentage  of  chert  it  is  not  naturally  a  productive 
soil,  though  when  fertilized  cotton  yields  from  one-fifth  to  one-fourth 
bale  per  acre.  Com  does  not  do  so  well,  yielding  from  10  to  15 
bushels  per  acre. 

To  provide  humus  the  growing  and  plowing  under  of  leguminous 
crops  is  recoDMnended.  If  cowpeas  are  sown  in  every  crop  of  corn  and 
cotton  when  it  is  laid  by,  the  soil  will  soon  be  stocked  with  sufficient 
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humus  to  make  the  use  of  commercial  fertilizers  more  profitable. 
The  incorporation  of  organic  matter  will  also  lessen  erosion  and  in- 
crease the  water-holding  capacity  of  the  soil.  Land  of  this  type  of 
soil  should  be  plowed  from  8  to  10  inches  deep. 

Orchard  culture  is  beginning  to  be  practiced  in  the  county,  and  the 
Clarksville  stony  loam  is  well  adapted  to  fruit.  In  other  Alabama 
counties  this  type  successfully  produces  Elberta  peaches  and  apples. 
At  Birmingham  Elberta  peaches  retail  at  from  15  to  30  cents  a  dozen, 
according  to  size  and  time  of  season.  If  given  proper  care  and  ferti- 
lization, fruit  trees  will  succeed  better  than  any  other  crop  for  which 
the  soil  could  be  used.  The  rougher  areas,  however,  should  be  kept 
in  forest. 

In  Lauderdale  County  the  result  of  a  single  fertilization  test  made 
on  this  type  of  soil  by  the  Alabama  State  Experiment  Station  and 
explained  in  Bulletin  No.  145  of  that  station,  shows  that  all  fertilizers 
give  profitable  yields,  but  that  phosphoric  acid  combined  with  cotton- 
seed meal  or  some  other  nitrogen  carrier  gives  the  best  results. 

The  following  table  gives  the  results  of  mechanical  analyses  of  fine- 
earth  samples  of  the  soil  and  subsoil  of  this  type: 

Mechanical  analyses  c^  Clarksville  stony  loam. 


Number. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Pine 
sand. 

Very  fine 
sand. 

sut. 

Clay. 

20242 

Soil 

Percent. 

Percent. 
11.2 
13.1 

Percent. 
4.9 
5.1 

Percent. 
0.9 
9.9 

Percent. 
8.4 
8.6 

Percent. 
50.9 
39.5 

Percent. 
8.9 

20248 

Subsoil 

13.3 

DEKALB  8HALB   LOAM. 


The  soil  of  the  Dek^b  shale  loam,  to  a  depth  of  about  8  inches,  is  a 
light-brown  or,  when  dry,  gray  silt  loam  or  loam  of  fine  floury  texture. 
Interspersed  with  the  surface  soil  is  from  30  to  60  per  cent  of  flat 
shale  chips  a  fraction  of  an  inch  thick. 

From  8  to  30  inches  the  material  is  a  very  heavy  silt  or  clay  loam, 
tending  to  a  clay  where  the  parent  rock  is  finer  textured.  It  varies 
in  color  from  a  yellow  to  a  light  reddish  or  mottled  gray,  being  mot- 
tled red  and  gray  in  low  places  where  the  drainage  is  not  good.  The 
amount  of  shale  fragments  in  the  subsoil  increases  with  depth  until 
it  becomes  a  mass  of  disintegrated  shaJe,  through  which  it  is  usually 
impossible  to  bore. 

Where  the  shale  fragments  are  abundant  the  soil  can  be  plowed 
when  wet  with  little  danger  of  baking.  It  seldom  becomes  lumpy 
except  where  the  surface  soil  has  been  removed  by  erosion  and  fresh 
subsoil  is  plowed  up.  Owing  to  the  light  nature  of  the  soil  and  the 
high  percentage  of  shale  particles  that  are  slowly  absorbent  it  does 
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not  take  up  water  as  rapidly  as  other  soils  and  in  consequence  washes 
badly.  It  is  not  terraced,  contains  little  humus,  and  is  plowed  very 
shallow,  so  that  its  absorptive  capacity  is  limited  and  the  crops  are 
apt  to  suflfer  severely  from  drought.  In  places  the  material  has  the 
stratified  appearance  of  rock,  but  it  is  so  weathered  that  it  crushes 
readily  when  bored.  Where  this  type  of  subsoil  prevails  the  soil  is 
able  to  withstand  drought  better  than  elsewhere,  because  the  soft, 
decomposed  shale  gives  up  water  very  slowly. 

Owing  to  the  hilly,  rolling  topography  the  Dekalb  shale  loam  is 
well  drained.  In  many  cases  it  is  the  product  of  erosion,  the  finer 
material  having  been  removed  to  lower  levels,  leaving  behind  the 
shale  chips.  On  this  account  the  type  is  found  in  the  hilliest  por- 
tions of  the  area  and  on  the  upland  slopes.  It  consists  of  long,  narrow 
ridges  and  valleys  or  rounded  knolls,  and  is  largely  developed  in  the 
northern  and  western  portions  of  the  county. 

The  Dekalb  shale  loam  is  derived  from  the  weathering  of  fine- 
grained rocks  of  the  Coal  Measures.  These  may  be  seen  outcrop- 
ping along  the  roads  where  erosion  has  been  quite  active.  They 
vary  somewhat  in  texture  and  give  rise  to  some  variation  in  the  soil. 
As  a  result  of  this  occasional  areas  are  sandier  than  is  typical.  It  is 
usually  found  in  such  areas  that  the  amount  of  shale  chips  is  less. 

The  virgin  forests  consisted  largely  of  longleaf  pine  and  oaks. 
With  the  cutting  of  the  pines,  oaks  have  largely  taken  their  place, 
and  some  of  the  type  is  being  cut  the  second  time.  Much  of  this  type 
is  held  by  large  corporations  for  the  mineral  rights  and  little  attempt 
is  made  to  farm  the  land.  For  this  reason,  and  because  of  its  hilly 
topography  and  distance  from  railroads,  it  is  not  thickly  settled. 
Most  of  the  farming  is  done  by  tenants  on  shares.  The  average 
yield  of  cotton  is  about  one-third  bale,  and  of  com  about  10  bushels 
per  acre. 

If  the  soil  were  plowed  a  little  deeper  year  by  year  and  crops  of 
cowpeas  turned  under,  and  if  the  fields  were  terraced  and  winter 
vetch  or  some  other  hardy  annual  were  sowed  in  the  fall  to  prevent 
washing,  the  best  areas  would  produce  profitable  crops.  It  is  not 
uncommon  for  thrifty  gardeners  to  buy  a  small  farm  and  by  careful  till- 
age pay  for  it  with  the  proceeds  of  a  sale  of  truck  in  two  or  three  years. 

From  the  fact  that  scuppemong  and  muscadine  grapes  grew  pro- 
fusely, it  is  probable  that  they  and  other  varieties  adapted  to  the 
climate  would  do  well  if  given  proper  culture.  The  soil  is  strikingly 
similar  in  texture  to  some  of  the  grape  soils  in  New  York  State. 
Occasional  apple  trees  seen  were  making  a  healthy  growth,  and 
orchards  should  do  well. 

The  results  of  fertilizer  tests  made  by  the  Alabama  State  experi- 
ment station  2  miles  northwest  of  Tidwell  on  soil  closely  allied  to  this 
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type  indicate  that  the  greatest  profits  follow  the  use  of  cotton  seed 
and  phosphate. 

Exclusive  of  mineral  rights  land  of  this  type  of  soil  brings  from 
$5  to  $10  an  acre,  depending  on  improvements  and  location. 

The  following  table  gives  the  average  results  of  mechanical  analyses 
of  samples  of  the  soil  and  subsoil  of  this  type: 

Mechanical  analyses  of  Dekalb  shale  loam. 


Number. 


20250,20252. 
20251,20253. 


Description. 


Fine 
gravel. 


Coarse 


I 


I 


Soli 

Subsoil.. 


,  Per  cent. 
3.0 
1.9 


Per  cent. 
4.9 
4.7 


Medium 
sand. 


Percent. 
1.6 
2.0 


Fine 
sand. 


Percent. 
2.8 
4.4 


Very  fine 
sand. 


Per  cent. 
7.7 
1.8 


SUt. 


Percent. 
59.7 
53.2  ' 


Clay. 


Percent. 
20.4 
31.6 


HAGERSTOWN  LOAM. 


The  soil  of  the  Hagerstown  loam  consists  of  6  or  8  inches  of  a 
reddish-brown  loam,  containing  a  few  stones  and  iron  concretions. 
It  has  a  looser  and  more  open  structure  than  the  Decatur  loam,  but 
is  heavy  enough  to  puddle  and  bake  if  plowed  too  wet.  The  subsoil 
to  a  depth  of  20  inches  is  a  heavy  red  crumbly  silt  loam,  grading 
into  a  clay  loam  at  86  inches.  This  material  may  be  many  or  a  few 
feet  deep,  owing  to  the  irregularity  with  which  the  limestone  rock 
dissolves.  In  some  places,  notably  north  of  Birmingham,  the  Coosa 
shales  outcrop.     With  this  exception,  the  type  is  not  stony. 

Owing  to  its  level  and  gently  rolling  topography,  the  type  does  not 
erode  badly  except  on  knolls,  where  "gaUed  spots''  are  a  conspicu- 
ous feature.  The  type  is  usually  well  drained,  except  in  a  few  low 
areas  where  it  joins  the  Conasauga  clay.  The  drainage  is  also  good, 
as  is  indicated  by  the  uniform  weathering  to  a  solid  yellowish  red. 
In  a  few  instances,  where  the  subsoil  is  mottled  or  gray,  imperfect 
drainage  is  shown. 

In  origin  the  Hagerstown  loam  is  a  residual  soil.  It  is  derived 
through  decomposition  and  filtration  from  the  Klnox  dolomite  and 
Coosa  shales  formations.  The  more  soluble  parts  of  the  limestone 
have  largely  disappeared,  leaving  only  the  insoluble  residue  to  make 
the  present  soil. 

Originally  the  Hagerstown  loam  was  heavily  forested,  chiefly  with 
cedars,  pine,  and  a  few  oaks.  On  the  limestone  outcrops  cedars  now 
grow,  but  the  second  growth  is  largely  oak.  At  present  unfarmed 
areas  grow  up  thickly  with  dog  fennel,  and  the  bottom  land  is  cov- 
ered with  a  thick  growth  of  Japan  clover,  which  furnishes  good  pasture. 

As  the  soil  is  naturally  deep  and  well  drained  and  grows  clover 
profusely,  there  is  no  doubt  that  alfalfa  would  do  well,  and  if 
inoculated,  fertilized,  and  kept  sweet  with  lime  there  is  no  reason 
why  the  crop  should  not  prove  profitable. 
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It  is  common  practice  to  plow  the  soil  in  the  fall  in  order  to  im- 
prove the  physical  condition.  It  would  be  a  good  plan  to  sow  oats 
or  winter  vetch  as  a  winter  cover  crop,  to  prevent  leaching  and  to 
lessen  erosion.  As  upon  other  types,  no  regular  rotation  of  crops  is 
followed  on  the  Hagerstown  loam.  The  soil,  however,  is  better  sup- 
pUed  with  humus  than  many  others,  because  of  the  custom  of  sowing 
cowpeas  or  peanuts  in  the  corn.  Some  stable  manure  is  used.  This 
is  obtained  from  Birmingham,  near  which  city  the  type  is  developed. 

Some  farmers  are  beginning  to  use  the  disk  plow.  This  is  superior 
in  some  ways  to  the  ordinary  turning  plow,  although  the  2-horse 
turning  plow  cuts  a  deeper  furrow. 

In  farming  this  type  of  soil,  the  use  of  commercial  fertilizers  is 
general.  A  mixture  analyzing  10-2-2  is  commonly  used,  but,  what- 
ever the  ratio,  the  proportion  of  phosphoric  acid  is  always  high.  The 
fertilizers  are  used  with  little  regard  to  the  specific  needs  of  the  crop 
to  be  grown  or  of  the  individual  field.  If  each  farmer  would  make 
careful  tests  of  the  different  brands,  there  is  little  doubt  he  would  be 
able  to  determine  upon  a  course  of  treatment  that  would  greatly 
increase  crop  yields.  Home-mixed  fertilizers  have  proved  profitable 
in  some  areas,  a  saving  in  the  cost  of  materials  adding  to  the  net 
gains. 

Before  the  war  the  Hagerstown  loam  was  largely  under  cultivation 
and  was  recognized  as  a  strong  soil.  At  present  corn  yields  15  to  25 
bushels  and  cotton  one-third  to  one-half  bale  per  acre,  depending  on 
the  care  in  cultivation.  Oats  produce  15  to  20  bushels  per  acre, 
cowpeas  about  the  same,  peanuts  50  to  75  bushels,  and  tomatoes  75 
to  150  bushels. 

Farms  composed  of  this  type  of  soil  bring  from  $75  to  $100  an 
acre,  the  price  varying  with  location  and  the  character  of  improve- 
ments. Near  Birmingham  its  value  is  too  high  to  warrant  use  in 
the  production  of  general  farm  crops. 

The  following  table  gives  the  average  results  of  mechanical  analyses 
of  fine-earth  samples  of  the  soil  and  subsoil  of  this  type: 

Mechanical  analyses  of  Hagerstovm  loam. 


Number. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

sut. 

Clay. 

2Q258. 

Soil 

Percent. 
0.3 
1.4 

Percent. 
2.9 
1.9 

Percent. 
2.3 

Percent. 
11.7 
7.0 

Percent. 
24.8 
15.9 

Percent. 
42.3 
39.5 

Percent. 
15.9 

20250 

Subsoil 

33  1 

ROUGH   STONY  LAND. 


The  Rough  stony  land  comprises  those  portions  of  the  area  which 
are  so  rough  and  stony  as  to  prohibit  cultivation.  In  most  cases  the 
topography  is  so  uneven  as  to  make  farming  unprofitable  because  of 
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the  tendency  to  excessive  erosion  and  the  diflBcnlty  of  carrying  on 
fann  operations.  Many  large  bowlders  lie  half  buried  in  the  soil, 
and  the  removal  of  most  of  these  will  probably  not  be  accomplished 
until  land  values  have  greatly  increased. 

The  areas  mapped  as  Rough  stony  land  should  by  no  means  be 
considered  valu^ess;  there  are  many  small  areas  of  an  acre  or  less 
that  can  be  farmed  successfully,  while  nearly  all  of  it  may  be  utilized 
for  pasturage. 

On  the  limestone  areas  cedars  grow  abundantly  and  on  other  areas 
other  trees  grow  luxuriantly.  The  type  should  be  kept  as  far  as 
practicable  in  forest,  and  under  proper  management  profitable  yields 
of  lumber  could  be  secured.  In  some  instances  valuable  quarries  of 
limestone  and  chert  have  been  opened.  The  type  has  a  low  agri- 
cultural value,  being  held  mainly  for  its  mineral  or  timber  rights. 

ROCK  OUTCROP. 

Owing  to  the  displacement  of  the  strata  before  mentioned  it 
happens  that  the  more  resistant  rock  will  often  resist  weathering 
and  be  left  as  Rock  outcrop.  Such  places  have,  whenever  possible, 
been  indicated  by  symbols,  and  usually  occur  in  the  form  of  narrow 
strips  suited  only  for  forestry. 

SUMMARY. 

The  Jefferson  County  area  lies  in  the  north-central  part  of  the 
State  of  Alabama  and  comprises  719,360  acres,  or  1,124  square  miles. 
It  is  the  seat  of  the  most  extensive  coal,  iron,  and  limestone  deposits 
in  the  South. 

The  county  has  two  main  topographic  divisions — the  Cahaba  Val- 
ley and  the  valleys  of  Jones  and  Opossum  creeks,  and  the  much  dis- 
sected upland  to  the  north  and  west  of  these  valleys.  The  elevation 
varies  from  less  than  240  to  1,400  feet,  with  an  average  of  600  to  800 
feet  above  sea. 

The  important  rivers  are  Little  Cahaba,  Warrior,  and  Locust  Fork. 

Transportation  facilities  are  good.  In  addition  to  nine  main  rail- 
roads there  is  an  excellent  system  of  macadamized  roads. 

The  principal  cities  and  towns  are  Birmingham,  with  its  numerous 
suburbs,  and  Bessemer,  Ensley,  Leeds,  TrussviUe,  and  Warrior. 

The  climate  is  exceptionally  mild  and  favorable  to  a  wide  variety 
of  staple  and  special  crops.  Snow  is  rare,  and  freezing  weather 
seldom  lasts  for  more  than  a  few  days  each  winter.  The  rainfall  is 
ample  for  crop  growth  and  generally  well  distributed  throughout 
the  year. 

Industrial  development  has  stimulated  trucking  and  general 
produce  farming.  The  staple  crops  in  general  are  corn  and  cotton 
with  some  forage  crops.    Dairying  interests  are  being  extended. 
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Farm  labor  is  chiefly  colored  and  is  well  paid  owing  to  competition 
with  the  mines  and  other  industrial  enterprises. 

Deeper  plowing  and  more  frequent  tillage  should  be  practiced. 

Winter  cover  crops  should  be  sown  on  all  cotton  and  com  fields 
in  order  to  prevent  erosion  and  leaching,  and  at  the  same  time  to 
add  humus  to  the  soil. 

Systematic  rotation  should  be  introduced. 

More  hogs  and  farm  stock  should  be  kept.  Goats  and  sheep  will 
do  well  in  forested  portions  and  on  nonagricultural  land. 

Thirteen  soil  types  representing  eight  series  were  mapped  in  the 
county.  As  regards  manner  of  formation  these  soils  are  of  two 
broad  classes,  namely,  alluvial  and  residual. 

The  alluvial  soils  are  the  Wabash  clay,  Huntington  gravelly  loam, 
and  Huntington  silt  loam.  The  first  two  are  important  soils,  but  of 
Umited  extent.  The  last  named  is  a  very  strong  soil  and  is  a 
favorite  for  the  growing  of  corn  and  truck. 

The  residual  limestone  soils  include  the  Decatur  clay  loam, 
Hagerstown  stony  loam,  Hagerstown  loam,  and  the  Clarksville 
stony  loam. 

The  Decatur  clay  loam  is  a  strong  soil,  but  the  bulk  of  the  type 
is  located  close  to  growing  cities,  and  is  held  at  high  prices  for 
building  sites.  It  is  naturally  suited  to  a  wide  range  of  crops,  and 
with  careful  tillage  and  the  use  of  manures  can  be  profitably  used 
for  trucking. 

The  Hagerstown  stony  loam  is  well  adapted  to  fruit  growing  and 
to  the  usual  farm  crops. 

The  Hagerstown  loam  is  a  good  general  farming  soil  and  its  use 
for  market  gardening  is  increasing. 

The  Clarksville  stony  loam  is  the  best  soil  for  the  growing  of  tree 
and  bush  fruits.  Systematic  orcharding  would  be  very  profitable 
here. 

The  Dekalb  shale  loam,  residual  from  shale,  occurs  in  the  rougher  up- 
land country.  Hillside  areas  have  many  of  the  physical  characteristics 
of  the  grape  soils  of  the  Northern  States.  The  famous  scuppernong 
grape  grows  especially  well  on  the  hilly  ridges  and  slopes.  The 
type  is  susceptible  of  improvement  and  under  modern  methods 
is  a  profitable  farming  soil.  Where  the  slope  permits,  Irish  potatoes 
will  succeed.     It  is  better  adapted  to  Irish  than  to  sweet  potatoes. 

The  Dekalb  silt  loam  is  of  very  wide  extent  and  has  certain 
^  variations  of  texture  that  make  it  a  favorite  for  general  farming 
and'  trucking.  Market  gardening  will  prove  more  profitable  on 
this  type  than  any  other  form  of  agriculture. 

72352«— 10 49 
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By  W.  J.  QEIB. 


DESCRIPTION   OF  THE  ABBA. 


Holmes  County  is  situated  a  little  northwest  of  the  center  of  the 
State  of  Mississippi,  and  comprises  an  area  of  524,992  acres,  or  about 
820  square  miles. 
It  lies  wholly 
within  the  Missis- 
sippi Basin,  and 
the  drainage  is  ef- 
fected  by  the 
Yazoo  and  Big 
Black  rivers.  It  is 
bounded  on  the 
north  by  Carroll 
County ;  on  the 
east  by  the  Big 
Black  River, 
which  divides  it 
from  Attala  and 
Madison  counties; 
on  the  south  by 
Yazoo  County ; 
and  on  the  west  by 
the  Yazoo  River, 
which  separates  it 
from  Washington 
and  Leflore 
counties. 

The  surface  of 
the  county  may  be 
divided  into  two 
physiographic  di- 
visions, one  known  as  the  "  Delta  "  and  the  other  as  the  "  Hill  Sec- 
tion." The  dividing  line  between  these  divisions  consists  of  a  line 
of  bluffs  extending  from  Memphis  to  Baton  Rouge  in  a  long,  flat  arc, 
and  this  escarpment  forms  the  eastern  boundary  of  the  Mississippi 
Delta.  The  bluffs  rise  from  75  to  200  feet  above  the  level  of  the  Delta, 
and  in  many  places  the  walls  are  nearly  perpendicular,  while  in 
others  the  descent  is  a  steep  slope  or  a  more  gentle  decline. 
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19.— Sketch  map  showing  location  of  the  Holmes  County 
area,  MiaglsBlppi. 


772  FIELD  OPERATIONS  OP  THE  BUBEAU  OP  SOILS,  1908. 

The  hill  section  comprises  the  eastern  two-thirds  of  the  country  and 
is  characterized  by  a  topography  varying  from  rough  and  broken  to 
gently  rolling  and  nearly  level.  The  greater  part  of  the  upland  is 
rolling  and  hilly.  In  the  vicinity  of  Franklin  and  Richland  and 
south  to  the  county  line  the  surface  is  only  gently  rolling,  while  along 
Black  River  it  is  nearly  level,  although  sloping  gently  toward  the 
lowland  bordering  that  stream.  The  loess  covering  this  entire  region 
has  been  badly  eroded  in  many  places,  and  large  tracts  have  thus 
been  rendered  unfit  for  cultivation. 

The  eastern  part  of  the  hill  section  drains  into  the  Big  Black  River, 
which  forms  the  eastern  boundary  of  the  county,  and,  flowing  in  a 
southeasterly  direction,  empties  into  the  Mississippi  River  about  20 
miles  below  Vicksburg.  The  western  part  of  this  region  is  drained 
by  Little  Black  Creek,  which  receives  the  waters  from  Fannegusha, 
Harland,  and  Willis  creeks,  and  then  flows  into  Tchula  Lake,  through 
which  it  connects  with  the  Yazoo  River.  The  divide  between  these 
two  drainage  systems  enters  the  county  about  7  miles  northwest  of 
West,  a  station  on  the  Illinois  Central  Railroad.  It  extends  south  to 
a  point  3  miles  east  of  Bowling  Green,  turns  southwest  to  within  2 
miles  of  Franklin,  whence  it  swings  due  west  for  about  6  miles,  after 
which  it  again  extends  southward,  leaving  the  county  4  miles  south- 
west of  Ebenezer. 

The  western  one-third  of  the  county  comprises  a  part  of  the  Missis- 
sippi flood  plain  known  as  the  "  Yazoo-Mississippi  Delta."  It  con- 
sists of  a  low,  flat  alluvial  bottom  with  an  elevation  above  sea  level 
of  about  115  feet.  The  variation  in  elevation  within  this  part  of  the 
Delta  is  from  10  to  20  feet.  The  drainage  system  consists  of  winding 
streams,  long,  narrow,  crooked  lakes,  and  numerous  bayous.  These 
lakes  represent  old  stream  channels  which  were  abandoned  by  the 
streams  when  in  times  of  high  water  new  channels  were  formed. 
Tchula  Lake,  which  is  the  longest  of  these,  connects  with  the  Yazoo 
River  at  Marksville,  extends  in  a  southerly  direction  and  again  joins 
the  same  stream  about  15  miles  below.  This  course  forms  Honey 
Island.  The  old  channel  curves  in  broad  arcs  and  bends  back  upon 
itself,  forming  many  large  and  small  peninsulas.  In  tracing  its 
course  through  all  of  its  windings  the  entire  length  is  nearly  35  miles, 
but  in  a  straight  line  the  distance  is  about  15  miles  only.  Horseshoe 
and  Bee  lakes  are  similar  in  character,  although  smaller  in  extent 
Both  of  these  connect  with  Tchula  Lake. 

The  earliest  permanent  settlements  within  the  present  county  limits 
were  made  between  1826  and  1836.  The  present  inhabitants  are 
nearly  all  descendants  of  settlers  who  came  from  the  Carolinas, 
Georgia,  Virginia,  Kentucky,  and  Tennessee.  A  few  people  from 
more  northern  States  have  come  in  to  engage  in  the  lumber  business 
or  to  practice  general  farming  or  trucking.    In  1900  there  were  S,120 
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whites  and  28,708  negroes  in  the  county.  In  the  hills  the  races  are 
about  equally  divided,  but  in  the  Delta  the  blacks  are  by  far  the  more 
numerous. 

Holmes  County  was  organized  February  19,  1833.  It  was  origi- 
nally part  of  the  territory  forming  the  large  county  of  Hinds,  ceded 
to  the  United  States  by  the  Choctaw  Indians  in  the  treaty  of  Doak's 
Stand,  October  18, 1820,  and  was  long  known  as  the  "  New  Purchase." 
One  of  the  counties  created  out  of  Hinds  was  Yazoo  County,  from 
which  was  taken  the  territory  forming  the  present  county  of  Holmes. 

The  county  seat  is  located  at  Lexington,  near  the  center  of  the 
county,  on  a  branch  of  the  Yazoo  and  Mississippi  Valley  Railroad, 
which  extends  from  Durant  to  Tchula.  It  is  a  prosperous  town  of 
2,000  inhabitants,  has  a  cotton  compress,  oil  mill,  and  gin,  and  is  the 
leading  cotton  market  in  the  area.  It  has  four  banks,  an  electric- 
lighting  plant,  numerous  business  houses,  and  is  well  supplied  with 
artesian  water.  Durant,  with  a  population  of  2,300,  is  located  in  the 
eastern  part  of  the  county,  on  the*  main  line  of  the  Illinois  Central 
Railroad.  It  has  a  wagon  factory,  brick  plant,  canning  factory, 
electric  lighting  plant,  two  banks,  and  numerous  business  houses.  It 
also  is  well  supplied  with  artesian  water.  Large  quantities  of  straw- 
berries, potatoes,  and  cabbages  are  shipped  to  northern  markets  from 
this  point.  Three  miles  west  of  Durant  is  Castalian  Springs,  which 
has  gained  a  reputation  because  of  the  healthful  properties  of  its 
mineral  water,  and  has  become  a  summer  resort  of  considerable 
importance.  Cruger,  Tchula,  Mileston,  Thornton,  Beelake,  West, 
Goodman,  and  Pickens  are  small  railroad  towns  of  less  importance. 

The  transportation  facilities  are  excellent.  The  Yazoo  River  on 
the  west  furnishes  water  transportation  for  the  part  of  the  delta 
bordering  that  stream.  The  main  line  of  the  Illinois  Central  and 
a  branch  extending  from  Grenada  to  Jackson,  by  way  of  Greenwood, 
traverse  the  area  from  north  to  south.  These  lines  are  connected 
by  a  branch  road  running  from  Tchula  to  Durant.  Another  line 
extends  from  Durant  to  Aberdeen,  Miss.  Durant  is  680  miles  south 
of  Chicago  and  242  miles  north  of  New  Orleans. 

Cotton  is  bought  at  all  of  the  towns  within  the  county  and  these 
places  furnish  a  limited  market  for  dairy  products,  vegetables,  and 
the  like.  Practically  all  of  the  small  fruits  and  vegetables  shipped 
north  are  consigned  to  Chicago.  The  dirt  roads  throughout  the 
county  are  worked  by  contract  and  are  usually  in  fair  condition. 
During  the  winter  in  the  delta  they  are  very  bad,  and  it  is  almost 
impossible  to  travel  over  them.  In  the  summer  they  become  as  hard 
and  firm  as  pavement. 

CLIMATE. 

As  the  Weather  Bureau  has  no  station  in  Holmes  County  it  is 
necessary  to  refer  to  the  records  from  the  nearest  outside  station,  which 
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is  located  at  Yazoo  City,  Miss.  As  this  is  but  12  miles  from  the  south 
boundary  line  of  the  area,  the  data  will  apply  very  well  to  this  sec- 
tion. The  following  table  gives  the  normal  monthly  and  annual 
temperature  and  precipitation  as  recorded  at  the  Yazoo  City  station : 

Normal  monthly,  aeasonal,  and  annual  temperature  and  precipitation. 


Tempexatore. 

Precipitation. 

Month. 

Mean. 

Abso- 
lut© 
maxi- 
mum 

Abso- 
lute 
mini- 
mum. 

Mean. 

Total 
amount 

fOFthO 

driest 
year. 

at)tal 
amount 
for  the 
wettest 

year. 

Snow, 
average 
depth. 

December 

op, 
47 
46 
40 

OJ? 

82 
81 
82 

OR 
9 
10 
-2 

In. 
4.2 
6.6 
4.8 

In. 
0.6 
8.8 

8.7 

In, 
4.6 
7.6 
3.2 

In, 
0.2 

'Jannary 

.7 

Febniaiy 

1-2 

Winter 

46 

i 

14.6 

13.1 

15.8 

2.1 

Maich 

April 

58 
66 
75 

'  91 
96 
108 

24 
83 
42 

6.9 
4.2 
3.0 

3.6 
&5 
2.0 

6.0 
11.2 
2.3 

Trace. 
.0 

May 

.0 

SDrinff 

66 

13.1 

9.1 

19.5 

Trace 

_ 

JBT16,, T,-T--        .,..       -----,, 

80 
88 
83 

102 
107 
107 

48 
61 
62 

4.5 
4.4 
4.4 

3.1 

.6 

1.7 

5.8 
7.6 
7.4 

.0 

July 

.0 

.0 

Sanuner 

82 

18.8 

6.4 

».8 

.0 

B^ptember 

76 
65 
65 

106 
9f 
88 

89 

24 
14 

2.6 
1.8 
2.8 

.6 
4.6 
2.6 

2.1 
.8 

4.8 

.0 

October 

.0 

November 

.0 

Fall 

65 

7.2 

7.7 

7.2 

.0 

Year 

65 

107 

-2 

48.1 

35.3 

62.8 

2.1 

The  table  shows  a  maximum  temperature  of  107°  and  a  minimum 
of  —2°,  or  a  range  of  109°.  The  me^n  annual  temperature  is  65°. 
The  hottest  months  are  July  and  August,  while  the  cold^t  are  Janu- 
ary and  February.  The  mean  for  the  delta  is  slightly  lower  than 
in  the  hills,  but  the  difference  is  not  marked. 

The  rainfall  for  the  series  of  years  given  varies  from  35.3  inches 
to  62.8  inches,  with  a  mean  of  48.1  inches.  As  will  be  seen,  it  is  fairly 
well  distributed  throughout  the  year,  the  least  rainfall  being  during 
the  cotton-picking  season  of  September,  October,  and  November. 
Eain  frequently  comes  in  torrents,  causing  considerable  damage  to 
the  uplands  by  washing  and  erosion  and  to  the  lowlands  by  flooding. 
Late  floods  frequently  overflow  the  bottoms  and  portions  of  the  delta, 
and  do  considerable  damage  to  growing  crops,  necessitating  the  re- 
planting of  cotton  and  com. 

The  winters  are  mild,  but  the  weather  is  very  changeable.  The 
summers  are  long  and  warm.  Spring  opens  in  March,  and  the  season 
is  so  long  that  two  crops  can  readily  be  grown  upon  the^ame  field. 
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The  average  date  of  the  last  killing  frost  in  the  spring  is  March 
27,  and  the  average  date  of  the  first  in  the  fall  is  November  2.  The 
date  of  the  latest  killing  frost  on  record  is  April  21,  and  the  date  of 
the  earliest  in  the  fall  is  October  21. 

AGBICULTURE. 

The  first  farms  in  Holmes  County  were  cleared  between  1826  and 
1836,  and  the  four  earliest  settlements  were  Rankin,  Montgomery, 
Vernon,  and  Georgeville,  all  now  extinct.  Before  the  war  large 
plantations  were  in  operation  in  various  parts  of  the  county.  These 
were  practically  self-supporting.  Everything  consumed  at  home, 
except  a  few  luxuries  like  tea  and  coffee,  was  grown  upon  the 
plantation.  Even  the  common  wearing  apparel  and  shoes  were  made 
at  home.  Cotton  was  the  only  money  crop,  and  as  there  were  no 
railroads  it  was  necessary  to  haul  this  staple  to  points  on  the  Yazoo 
River,  from  which  it  was  shipped  by  boat.  Some  hauling  was  also 
done  between  this  section  of  the  State  and  Jackson,  as  railroads  were 
constructed  to  that  point  before  any  reached  Holmes  County.  Be- 
sides cotton  and  corn,  some  wheat,  oats,  and  a  little  tobacco  were 
grown,  and  enough  beef  and  pork  were  produced  to  supply  the 
domestic  needs. 

The  fai*m  implements  and  methods  were  very  crude.  In  the  east- 
<!rn  part  of  the  county  the  farm  operations  were  at  first  confined  to 
the  uplands  because  of  the  comparative  ease  with  which  the  hills 
were  cleared  and  made  ready  for  the  plow,  but  later  the  bottoms 
along  the  streams  were  cleared,  and  found  to  be  very  productive. 
The  system  of  cultivating  the  hill  land  was  careless  and  wasteful, 
especially  upon  the  large  plantations,  where,  as  soon  as  the  soil 
ceased  to  yield  well,  fields  were  abandoned  and  allowed  to  wash  and 
guUy,  and  new  clearings  were  made,  which  in  turn  were  abandoned 
after  a  few  years  of  use. 

In  the  delta  section  only  a  few  plantations  were  in  operation  prior 
to  1850.  These  were  located  along  the  front  lands  bordering  the 
Yazoo  River  and  Tchula  Lake.  The  tracts  containing  the  sandy 
ridges  were  usually  selected  first,  as  this  land  was  easy  to  cultivate 
and  less  frequently  inundated  than  the  heavy  low-lying  soils  of  the 
interior.  The  soils  of  the  delta  were  more  productive  than  the  hill 
lands,  and  fields  were  seldom  if  ever  abandoned  as  "worn  out." 
Several  of  the  old  plantations  have  been  growing  cotton  continuously 
for  over  sixty  years,  and  still  produce  profitable  yields. 

With  the  coming  of  the  railroad  to  this  region  the  production 
of  wheat  and  tobacco  was  greatly  reduced  and  finally  discontinued, 
and  for  many  years,  as  is  still  the  case,  not  enough  com  and  hay 
have  been  grown  to  supply  the  local  demand.    Cotton  has  been  the 
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money  crop  and  success  in  farming  has  depended  upon  this  one 
staple. 

From  the  civil  war  to  within  twelve  or  fifteen  years  ago  the  agricul- 
ture of  the  area  was  nonprogressive.  There  had  been  few  improve- 
ments in  the  implements  used,  in  the  care  of  the  soil,  or  in  the  grow- 
ing of  crops.  The  low  price  of  cotton  for  many  years  discouraged 
a  considerable  number  of  the  farmers,  and  some  moved  to  what  they 
considered  more  prosperous  sections  in  other  States.  The  agricul- 
tural practices  are  now  in  a  transitory  state.  Cotton  is  still  the 
chief  money  crop,  and  more  attention  is  given  to  it  than  to  all  other 
crops,  but  the  farmers  are  coming  to  realize  that  it  is  more  profitable 
to  reduce  the  acreage  of  cotton,  to  grow  more  corn,  oats,  and  cowpeas, 
and  to  practice  some  definite  crop  rotation.  Some  of  the  farm  imple- 
ments still  in  use  are  crude,  but  great  advances  are  being  made  along 
this  line,  and  now  the  disk  harrow,  disk  plow,  two-horse  turning 
plows,  and  two-horse  cultivators  are  not  uncommon. 

When  preparing  land  in  cotton  one  year  for  cotton  the  next  year, 
the  general  custom  is  to  turn  two  furrows  together  between  the  old 
rows,  and  later  to  run  a  lister  under  the  row  itself,  throwing  the  dirt 
into  the  middle  of  the  rows  and  making  a  low  ridge.  This  may  be 
run  over  with  a  one-horse  cultivator  to  improve  the  seed  bed,  or  the 
seed  may  be  planted  without  further  preparation.  Ordinary  one- 
horse  cotton  planters  are  used  to  sow  and  cover  the  seed.  The  after 
cultivation  given  to  the  crop  is  not  usually  sufficient  to  regulate  the 
moisture  supply  and  give  the  best  possible  results. 

The  cotton  grown  is  principally  the  short-staple  varieties,  though 
there  are  quite  a  number  of  planters  who  each  year  cultivate  a  small 
acreage  of  long-staple  cotton.  It  is  usually  more  profitable  to  grow 
short-staple  cotton,  as  there  is  not  always  a  market  for  long  staple 
and  the  yields  are  smaller,  and  these  factors  about  compensate  for  the 
higher  price. 

Not  as  much  com  is  grown  in  the  area  as  should  be,  the  production 
not  equaling  the  local  demand,  and  each  year  considerable  com  is 
shipped  in  and  sold  to  farmers  throughout  the  county.  More  thor- 
ough cultivation  on  the  present  acreage  would  do  much  to  meet 
this  deficiency.  Attention  to  the  selection  of  seed  is  an  important 
factor  in  successful  corn  growing,  and  care  in  this  detail  will  well 
repay  the  planter.  A  corn  club,  which  has  been  recently  organized, 
is  giving  this  matter  attention,  and  marked  results  have  already  been 
obtained. 

Oats  are  grown  to  a  limited  extent  and  may  be  seeded  either  in  the 
spring  or  fall,  though  the  fall  seeding  seems  to  give  the  best  results. 
None  of  the  grain  is  thrashed,  the  crop  being  cut  and  cured  for  hay. 
All  of  the  oats  fed  to  stock  as  grain  are  shipped  in.  There  is  no  rea- 
son why  this  crop  should  not  be  more  extensively  grown. 
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Cowpeas  have  a  greater  acreage  than  formerly,  and  their  use  is 
becoming  more  popular  each  year.  The  most  progressive  planters 
sow  cowpeas  in  the  corn  at  the  last  cultivation.  After  the  com  is 
gathered  the  vines  are  pastured  or  plowed  under.  They  greatly  im- 
prove the  soil,  and  the  cotton  the  following  year  plamly  shows 
marked  soil  improvement.  Cowpeas  are  also  sown  for  hay,  and  the 
vines  when  cured  are  greatly  relished  by  stock. 

Sugar  cane  is  grown  in  the  creek  bottoms  throughout  the  hill 
portion  of  the  county  and  also  in  the  delta.  The  molasses  brings  a 
fair  price  in  the  local  market,  and  practically  the  entire  output  is 
consumed  within  the  area. 

In  the  vicinity  of  Durant  the  trucking  industry  has  been  developed 
to  considerable  proportions.  Strawberries,  cabbage,  Irish  and  sweet 
potatoes,  peas,  and  beans  are  profitably  grown.  Strawberries  are 
sometimes  ready  for  the  market  by  the  middle  of  March,  although 
the  season  may  vary  as  much  as  two  or  three  weeks.  The  berries 
are  packed  in  crates  of  24  quarts  each  and  shipped  in  refrigerator 
cars.  Cabbage  is  started  in  cold  frames  and  transplanted  to  the 
field  from  the  first  to  the  middle  of  March.  Irish  potatoes  are 
planted  about  the  same  time.  The  potatoes  are  ready  for  market 
anywhere  from  the  first  to  the  middle  of  June,  and  the  cabbage  not 
much  later. 

Practically  all  of  the  berries,  cabbage,  and  potatoes  are  shipped 
to  Chicago.  In  1907,  43  carloads  of  strawberries,  7  cars  of  cabbage, 
and  1  car  of  Irish  potatoes  were  shipped  from  this  point.  Consid- 
erable quantities  go  in  less  than  car  lots.  Buyers  come  to  the  area 
to  purchase  strawberries;  the  rest  of  the  truck  is  shipped  to  com- 
mission houses.  There  is  a  local  truck  growers'  association  formed 
to  aid  in  intelligent  marketing  of  the  produce. 

The  season  is  of  sufficient  length  so  that  two  crops  of  potatoes,  a 
crop  of  cabbage  and  a  crop  of  potatoes,  or  early  potatoes  or  cabbage 
followed  by  cotton  can  be  grown  upon  the  same  field.  The  returns 
from  these  crops  have  been  very  encouraging  and  the  trucking  indus- 
try is  being  extended.  The  acreage  devoted  to  cabbage  is  being 
greatly  increased  this  year. 

The  live  stock  of  the  area  is  mostly  of  inferior  grades.  With 
cattle,  Jersey  blood  predominates  and  there  are  some  thoroughbreds. 

The  local  meat  markets  are  supplied  with  beef  from  home-grown 
cattle,  and  some  beef  cattle  are  shipped  out  each  year,  but  these  are 
usually  small  and  not  in  prime  condition,  and  therefore  the  price 
obtained  is  low.  The  dairy  industry  has  not  been  developed  to  any 
extent,  there  being  but  one  first-class  dairy  in  the  county.  This 
industry  could  be  profitably  extended  and  should  be  encouraged. 
Some  hogs  are  kept  on  every  plantation,  but  they  are  not  extensively 
raised,  and  large  quantities  of  pork  are  shipped  in  from  the  large 
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l>acking  houses.  It  would  seem  that  hog  raising  could  be  made  very 
profitable  here. 

The  question  of  winter  forage  crops  for  this  section  of  country  is 
an  important  one  and  should  be  carefully  considered  by  all  who 
expect  to  raise  stock.  For  the  maintenance  of  a  dairy  h&^  or  for 
the  production  of  beef  or  pork  it  is  desirable  to  have  some  forage 
crops  which  can  be  cut  and  fed  to  the  stock  or  used  as  a  pasture  crop 
at  any  time  of  the  year.  A  continuous  supply  of  succulent  feed  will 
greatly  increase  the  flow  of  milk  and  reduce  the  expense  of  produc- 
ing beef  and  pork.  Oats,  rye,  or  barley,  if  sown  in  the  early  fall, 
make  a  good  pasture  for  late  fall  and  winter.  Turf  oats  and  vetch, 
if  sown  in  October  or  November,  give  good  pasture  for  two  or  three 
months  during  the  winter.  Cowpeas  can  be  readily  grown  and  cut 
and  fed  green  or  cured  for  hay.  Alfalfa  when  once  well  established 
furnishes  excdlent  pasturage  and  yields  a  large  return  of  hay. 
Rape  is  also  a  crop  which  should  be  grown  more  in  this  section.  It 
should  be  sown  in  September  or  October.  Corn  and  sorghum  should 
also  be  used  for  soiling  crops,  and  Bermuda  grass  and  Japan  clover 
can  be  utilized  for  summer  pasture. 

The  question  of  fertilizers  is  now  receiving  more  attention  than 
formerly,  and  within  the  last  few,  years  some  of  the  leading  planters 
have  been  trying  commercial  fertilizers.  Their  use,  however,  is  not 
common.  Tests  of  different  kinds  of  fertilizers  should  be  made  by 
the  farmers  throughout  the  hill  section  of  the  country  to  determine 
the  peculiar  needs  of  the  several  soils.  The  Mississippi  experiment 
station  has  done  valuable  work  along  this  line,  and  the  reader  is  re- 
ferred to  bulletins  of  that  station  for  more  detailed  informaticm. 

In  the  trucking  section  about  Durant,  commercial  fertilizers  are 
used  more  freely  than  elsewhere  in  the  county.  For  potatoes  and 
cabbage  the  following  home  mixture  is  sometimes  used :  1,300  pounds 
cotton-seed  meal  and  700  pounds  of  acid  phosphate  applied  at  the 
rate  of  250  to  500  pounds  per  acre.  Ready  prepared  fertilizers  are 
also  used.  There  seems  to  be  a  doubt  among  some  of  the  growers 
as  to  the  benefit  of  commercial  fertilizers  for  strawberries,  but  as 
remarkable  results  have  been  obtained  in  other  places  by  using  fer- 
tilizers, it  would  seem  that  their  judicious  use  here  would  also  be 
profitable.  The  use  of  nitrate  of  soda  at  the  rate  of  200  pounds  per 
acre,  applied  preferably  at  intervals  during  the  growing  season, 
should  greatly  increase  the  yield.  Where  stable  manure  is  used  it  has 
been  found  advisable  to  supplement  it  with  wood  ashes  or  muriate 
of  potash. 

No  systematic  crop  rotation  is  practiced  in  the  area  and  com- 
paratively little  attention  is  given  to  the  adaptability  of  the  various 
soils  to  particular  crops.  Some  fields  have  produced  cotton  for  over 
sixty  years.    A  systematic  crop  rotation,  together  with  proper  culti- 
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vation,  would  not  only  increase  the  productivity  of  the  soil,  but  it 
would  materially  lessen  the  damage  done  by  washing.  If  cotton  and 
corn  are  to  be  grown  as  the  main  crops,  a  2-year  rotation  with  these 
alternating  can  be  profitably  followed,  provided  catch  crops  be 
grown.  At  the  last  cultivation  of  corn,  for  instance,  cowpeas  should 
be  sown  and  a  winter  cover  crop  to  be  pastured  or  turned  imder  may 
be  sown  later.  This  will  greatly  increase  the  productiveness  of 
the  soil.  A  4-year  rotation  may  be  had  by  adding  oats  one  year  and 
then  allowing  the  field  to  grow  up  to  grass  one  year.  Oats  should 
be  sown  in  the  fall  and  plowing  for  the  corn  crop  should  also  be  done 
in  the  fall  or  winter.  The  soil  should  be  plowed  to  a  depth  of  7  to 
9  inches  and  very  thoroughly  pulverized  before  the  seed  is  planted. 

Holmes  County  is  distinctly  divided  into  two  cotton  regions.  In 
the  upland  country  the  farms  are  smaller  than  in  the  delta  and  more 
generally  cultivated  by  their  owners.  The  cotton  from  Uiis  section 
is  all  shipped  by  rail.  In  the  uplands  a  single  gin  usually  handles 
the  crop  of  an  entire  community,  while  in  the  delta  nearly  all  of  the 
large  plantations  have  gins  of  their  own,  and  along  the  Yazoo  Eiver 
the  cotton  is  shipped  by  boat 

The  county  has  an  area  of  524,992  acres.  The  census  of  1900  states 
that  there  are  359,859  acres  in  farms,  of  which  203,480  acres  are  im- 
proved. The  size  of  landholdings  in  the  area  at  present  ranges  from 
20  to  5,000  acres.  The  average  size  of  farms  as  given  by  the  last 
census  is  69.9  acres,  but  this  is  too  small,  as  each  tenancy  was  tabulated 
as  a  farm.  The  average  individual  holding  is  probably  several  times 
as  great. 

The  large  plantations  are  divided  into  small  tracts,  or  "cuts," 
which  are  all  under  the  supervision  of  a  manager,  but  are  farmed  by 
colored  tenants.  Two  systems  of  renting  are  practised.  Under  the 
share  system  the  landowner  furnishes  everything  except  the  labor, 
and  gets  half  the  crop.  The  owner  has  the  first  lien  on  the  crop,  and 
the  merchant  who  supplies  provisions  has  a  second  lien.  The  tenant 
may  secure  good  returns  for  his  labor  or  he  may  find  himself  in  debt 
at  the  end  of  the  season,  according  as  the  crop  flourishes  and  as  the 
prices  rule  high  or  low.  In  case  a  tenant  has  stock  and  tools  of  his 
own  he  may  pay  cash  rent  or  give  a  stipulated  quantity  of  cotton  as 
rent.  In  the  delta  the  rent  varies  from  $4  to  $9  an  acre  or  from  50  to 
80  pounds  of  lint  cotton  per  acre.  In  the  hills  the  rent  is  somewhat 
lower. 

Day  labor  is  somewhat  more  difficult  to  obtain  than  tenant  labor, 
as  much  of  the  floating  labor  usually  prefers  to  work  in  sawmills 
or  on  the  railroad  where  wages  are  higher.  The  daily  wage  on  the 
plantations  varies  from  50  cents  to  $1.  No  difficulty  has  been  experi- 
enced in  securing  help  to  pick  strawberries,  women  and  children 
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being  employed.  Two  cents  a  quart  is  the  usual  price  for  picking 
berries. 

Land  values  vary  greatly  in  different  parts  of  the  country.  In  the 
vicinity  of  Durant,  where  trucking  has  been  developed,  some  farms 
have  been  sold  as  high  as  $150  an  acre.  The  farms  throughout  the 
uplands  range  from  $5  to  $40  an  acre  with  an  average  of  $15  or  $20 
an  acre.  In  the  delta  for  a  good  plantation  about  half  under  culti- 
vation and  well  located  $35  an  acre  is  considered  an  average  price. 
Large  tracts  in  the  open  swamp  may  be  bought  for  $8  to  $15  an  acre, 
depending  upon  the  value  of  the  timber.  The  plantations  on  the 
railroad,  which  are  nearly  all  cleared,  are  often  valued  as  high  as 
$50  or  $60  an  acre. 

Throughout  the  delta  artesian  water  can  be  readily  secured  at 
a  depth  of  from  750  to  900  feet,  and  throughout  the  hills  it  can  be  ob- 
tained at  a  depth  of  900  to  1,100  feet. 

Taking  a  general  view  of  the  agriculture  of  the  country,  too  much 
dependence  is  placed  on  a  single  crop,  cotton;  too  little  attention  is 
paid  to  the  production  of  hay,  com,  oats,  and  such  other  products 
as  must  be  fed  on  the  farms.  The  system  of  cultivation  practiced  at 
the  present  time  tends  to  "  wear  out  "  the  soil  rather  than  to  build  it 
up,  and  the  number  of  live  stock  is  far  below  what  it  should  be.  The 
dairy  industry  and  the  production  of  pork  should  be  extended,  and 
more  attention  should  be  given  to  the  growing  of  forage  crops. 
Truck  growing  can  be  profitably  developed  along  the  railroad  lines. 
A  systematic  crop  rotation  should  be  followed,  deeper  plowing  and 
more  frequent  after  cultivation  should  be  practiced,  and  an  attempt 
should  be  made  to  incorporate  more  organic  matter  in  the  soil. 

SOILS. 

Practically  all  of  the  State  of  Mississippi  lies  within  that  physio- 
graphic division  of  the  United  States  known  as  the  "  Gulf  Coastal 
Plain."  The  entire  region  was  at  one  time  occupied  by  an  extension 
of  the  Gulf  of  Mexico.  As  the  floor  of  this  extension  rose  above  the 
level  of  the  sea,  the  various  agencies  at  work  produced  marked  dif- 
ferences in  the  surface  features  of  the  new  land.  The  accumulation 
of  vast  deposits  of  marine  shells  give  rise  to  the  Selma  chalk  forma- 
tion, from  which  the  soil  of  the  "  black  prairies  "  is  derived.  The 
deposition  of  materials  stained  with  iron  which  were  washed  into 
the  retreating  gulf  from  the  north  and  east  gave  rise  to  the  Lafayette 
formation,  from  which  are  derived  the  soils  of  the  oak  and  pine 
hills  and  pine  flats  regions.  The  very  fine  particles  carried  to  this 
region,  either  by  wind  or  water,  or  perhaps  both,  and  deposited  as 
a  narrow  band  extending  across  the  State  irom  north  to  south,  makes 
up  what  is  called  loess,  forming  the  bluffs  or  "  cane  hills."    The  por- 
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tion  of  the  State  which  has  been  worked  over  and  deposited  by  the 
Mississippi  River  and  its  tributaries  is  known  as  the  Delta. 

Three  of  the  formations  above  referred  to  are  represented  in 
Hohnes  County,  and  each  gives  rise  to  soils  having  peculiar  character- 
istics by  which  they  can  be  readily  recognized. 

The  oldest  geological  formation  represented  within  the  area  is  the 
Lignitic  stage  of  the  Eocene.  This  forms  the  floor  upon  which  the 
later  formations  have  been  deposited.  It  consists  of  drab  and  bluish 
clays  and  frequently  contains  beds  of  lignite.  These  Eocene  clays 
come  to  the  surface  in  Holmes  County  only  in  a  few  places,  where 
the  overlying  materials  have  been  eroded,  and  as  they  do  not  in- 
fluence the  soils  in  any  way,  they  need  not  be  further  considered. 

Over  the  eastern  two-thirds  of  the  area  the  Eocene  clays  are 
covered  to  a  depth  of  4  to  20  feet  by  the  Lafayette.  This  formation 
consists  of  red,  yellow,  and  pinkish  sands,  clays,  and  gravel,  and 
occurs  very  extensively  throughout  the  Atlantic  and  Gulf  coastal 
plains.  From  it  are  derived  the  Orangeburg  and  Norfolk  series  of 
soils.  It  is  exposed  in  the  present  survey  only  along  the  foot  of 
the  bluffs,  where  it  gives  rise  to  the  Norfolk  gravelly  loam,  and  in 
the  eastern  part  of  the  area,  where  it  forms  the  Orangeburg  fine 
sandy  loam.  This  latter  type  occupies  the  hillsides  from  which  the 
loess  has  been  eroded. 

Directly  over  the  Lafayette  formation  occurs  the  loess,  which 
originally  covered  the  entire  surface  of  the  area  east  of  the  bluffs 
to  a  depth  of  4  to  30  feet.  Erosion,  however,  has  carried  away  much 
of  this  material  until  the  underlying  formation  is  now  exposed  in 
numerous  places.  The  loess  gives  rise  to  two  soil  types,  the  Memphis 
sUt  loam  and  the  Richmond  silt  loam. 

The  western  one-third  of  the  area  is  covered  to  a  depth  of  4  to  15 
feet  by  alluvium,  which  has  been  deposited,  reworked,  and  rede- 
posited  by  the  Mississippi  River  and  its  tributaries.  This  material 
is  similar  to  that  found  throughout  the  flood  plain  of  the  great  river 
and  its  branches. 

The  manner  in  which  this  important  agricultural  district  was 
formed  presents  an  interesting  study.  At  one  time  the  region  was 
covered  by  an  extension  of  the  Gulf.  Later  the  floor  of  this  body 
of  water  gradually  rose  above  the  level  of  the  sea.  Rivers  from  the 
north  brought  down  sediment  and  deposited  it  throughout  the  nearly 
level  region  at  times  of  high  water.  Each  successive  overflow  added 
new  material,  raising  the  land  higher  and  higher  above  the  mean 
level  of  the  streams.  This  process  has  continued  for  centuries  and  is 
still  going  on.  The  result  has  been  a  wide  area  of  nearly  level  land 
of  great  and  inexhaustible  productiveness. 

The  various  soil  types  which  have  been  recognized  in  the  delta 
were  deposited  in  standing  or  moving  water,  the  speed  of  the  current 
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being  the  determining  factor  in  the  texture  of  the  resulting  soil. 
When  the  river  overflowed  its  banks  in  times  of  floods  there  was  a 
checking  of  the  current  as  the  water  passed  over  the  river  banks. 
As  the  rate  of  the  current  was  reduced  the  heaviest  and  coarsest  par- 
ticles held  in  suspension  were  depoated.  These  large  particles  ac- 
cumulated from  one  flood  to  another  until  a  low  ridge  was  built  up 
along  the  stream  channel.  Upon  this  ridge  is  found  the  Yazoo  fine 
sandy  loam,  which  represents  the  coarsest  particles  carried  to  this 
region  by  the  stream  currents.  As  the  flood  waters  spread  out  over 
the  country  adjacent  to  the  river  the  current  was  still  further  reduced, 
and  as  a  result  finer  particles  were  deposited.  These  finer  grains  gave 
rise  to  a  finer  and  heavier  soil,  which  has  been  called  Yazoo  loam. 
The  flood  waters,  after  breaking  over  the  banks  and  spreading  over 
the  adjacent  lowlands,  finally  come  to  rest  in  the  large  interstream 
areas.  While  in  a  quiet  state  the  finest  particles  held  in  suspension 
were  deposited,  and  from  this  material  has  resulted  the  Wabash  clay 
and  the  Sharkey  clay. 

Where  the  delta  borders  the  bluffs  there  has  been  a  wash  from  the 
high  land  to  the  low,  the  fine  particles  of  loess  accumulating  near  the 
foot  of  the  bluffs,  giving  rise  to  two  soil  types — ^the  Lintonia  loam 
and  the  Waverly  silt  loam.  A  similar  condition  exists  along  the 
streams  throughout  the  upland,  but  here  only  the  Lintonia  loam  is 
found 

Immediately  at  the  foot  of  the  bluffs,  just  below  the  loess,  the  La- 
fayette formation  is  frequently  exposed.  As  the  sand,  gravel,  and 
clay  of  this  formation  are  gradually  worked  down  by  the  elements, 
the  type  Norfolk  gravelly  loam  is  formed.  The  particles  composing 
this  soil  are  coarser  and  heavier  than  those  of  the  loess,  and  conse- 
quently they  are  not  carried  any  distance  from  the  bluffs. 

The  Meadow  areas  are  low,  flat  stretches  along  the  streams  of  the 
upland,  where  the  soil  material  has  been  much  mixed  in  process  of 
formation.  The  Meadow  is  subject  to  overflow  and  frequently  remains 
in  a  swampy  condition  for  the  greater  part  of  the  year. 

The  following  table  gives  the  total  area  and  relative  extent  of  each 
type  mapped : 

Areas  of  different  soils. 


Soil. 

Acres. 

Per  cent. 

so,.. 

Acres. 

Percent. 

Memphis  silt  loam 

220,288 
102,080 
61,824 
81,488 

42.0 
19.5  i 
11.8  1 
6.0, 

Waverly  silt  loam 

8,512 
6,888 
4,800 
1,792 

1.6 

Shftrkey  clay 

Yazoo  fine  sandy  loam 

Orangeburg  fine  sandy  loam. 
Norfolk  gravelly  loam 

Total 

1.1 

Richland  silt  loam 

.9 

Yazoo  loam 

.8 

Lintonia  loam 

30,016             5.7  1 
29,760             6.7 
28,544              fi-4 

624,992 

Meadow 

Wabash  clav 
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YAZOO  FINE   SANDY  LOAM. 


The  surface  soil  of  the  Yazoo  fine  sandy  loam  consists  of  a  brown 
or  light-brown  fine  sandy  loam  extending  to  a  depth  of  8  to  12  inches. 
The  material  is  very  uniform  and  consists  almost  entirely  of  very 
fine  sand  and  silt,  the  two  in  the  sample  analyzed  amounting  to  over 
90  per  cent.  The  silt  content  increases  along  the  boundary  of  the 
heavier  types,  and  here  the  soil  has  a  loamy  character.  The  subsoil 
consists  of  a  compact  brown  fine  sandy  loam  grading  into  a  heavy 
loam  at  a  depth  of  16  to  24  inches,  at  which  depth  a  clay  loam  of 
bluish  color  is  often  encountered.  Along  the  highest  part  of  some 
of  the  sandy  ridges  and  along  some  of  the  streams  the  soil  consists 
of  a  light  fine  sandy  loam,  underlain  by  a  fine  sand.  This  phase, 
however,  is  of  small  extent  and  was  therefore  not  mapped  as  a  sepa- 
rate type. 

On  account  of  the  sandy  nature  of  the  soil,  this  type  is  more  easily 
cultivated  than  any  other  in  the  delta  and  as  a  consequence  is  usually 
preferred. 

The  Yazoo  fine  sandy  loam  is  confined  to  the  delta  and  occurs 
chiefly  as  long,  low,  narrow  ridges  along  the  streams  and  old  stream 
channels.  The  highest  ridges  along  the  streams  seldom  rise  more 
than  8  or  12  feet  above  the  general  level  of  the  delta.  They  form  the 
front  lands  and  slope  gently  toward  the  large  inter-stream  areas, 
as  well  as  toward  the  streams  along  which  they  occur.  In  going  down 
the  incline  into  the  interior,  the  soil  grades  from  the  fine  sandy  loam 
through  a  loam  into  a  heavy  waxy  clay.  Going  toward  the  stream 
the  fine  sandy  loam  often  extends  to  the  water's  edge,  though  there  is 
frequently  a  narrow  strip  of  loam  or  clay  intervening. 

Owing  to  the  elevation  and  the  sandy  nature  of  the  type  the  nat- 
ural drainage  is  good,  and,  moreover,  while  a  large  part  of  the  delta 
is  submerged  each  year  by  floods,  this  type  is  never  completely 
flooded,  and  only  in  times  of  the  most  general  inundation  is  any  part 
of  it  covered  with  water. 

The  Yazoo  fine  sandy  loam  is  of  alluvial  origin.  In  times  of  floods 
the  coarser  particles  held  in  suspension  were  deposited  close  to 
the  margin  of  the  streams,  while  the  fine  particles  did  not  settle  to 
the  bottom  until  the  current  became  less  strong  or  until  the  stream 
came  to  rest  in  the  low  flat  areas.  These  coarser  particles — they  are 
really  comparatively  fine — are  the  material  forming  this  type  of 
soil.  The  individual  particles  consist  of  quartz  sand  and  mica,  with 
a  mixture  of  silt  and  clay. 

Practically  all  of  the  type  is  under  cultivation.  Some  of  it  has  been 
tilled  for  over  seventy  years  and  most  of  the  old  plantations  consisted 
partly  of  this  type.  From  its  earliest  settlement  cotton  has  been  the 
chief  crop,  although  some  corn  and  cowpeas  are  grown.    No  fertilizers 
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of  any  kind  are  applied  and  the  yields  have  gradually  decreased. 
Cotton  yields  from  one-quarter  to  three-quarters  bale  per  acre,  with 
an  average  of  one-third  bale.  Corn  averages  about  20  bushels  per 
acre. 

This  type  is  adapted  to  a  variety  of  crops  and  could  easily  be  made 
to  produce  much  larger  yields  by  rotating  crops  and  fertilizing.  Cot- 
ton should  be  greatly  reduced  in  acreage,  and  more  com,  oats,  and 
cowpeas  produced.  Alfalfa  could  also  be  grown  successfully,  and 
near  the  railroad  early  truck  crops  could  be  grown  with  profit  Cab- 
bage, potatoes,  strawberries,  and  tomatoes  will  do  well  and  give  good 
returns. 

Farms  of  this  type  of  soil  range  in  value  from  $10  to  $40  an  acre, 
depending  upon  the  location  and  improvements. 

The  following  table  gives  the  results  of  mechanical  analyses  of 
samples  of  the  soil  and  subsoil  of  this  type : 

Mechanical  analyses  of  Yazoo  fine  sandy  loam. 


Number. 

Description. 

Kne 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

Silt. 

Clay. 

18407 

Soil 

SuhsoU 

Percent 

0.0 

.0 

Percent. 

0.4 

.1 

Percent 

0.4 

.3 

Percent 
1.9 
2.0 

Percent. 
45.1 
41.4 

Percent 
46.1 
46.0 

Percent 
6.7 

18408 

12.0 

YAZOO    LOAM. 


The  soil  of  the  Yazoo  loam  consists  of  a  fine,  brown  or  nearly  black 
heavy  loam  extending  to  a  depth  of  6  to  10  inches.  The  smooth  feel, 
which  is  quite  characteristic  of  the  type,  is  due  to  the  presence  of  a 
high  percentage  of  silt.  When  the  moisture  conditions  are  favorable, 
the  soil  is  easily  cultivated  and  works  into  a  mellow  seed  bed.  When 
wet  it  becomes  quite  sticky.  The  subsoil  consists  of  a  drab  or  some- 
times a  mottled  clay  loam  or  clay  which  frequently  becomes  waxy. 
This  extends  to  a  depth  of  more  than  36  inches. 

The  Yazoo  loam  is  confined  entirely  to  the  delta  and  is  always  found 
near  streams  or  old  stream  channels.  It  usually  occurs  as  long  bands 
varying  in  width  from  one-eighth  to  three-quarters  of  a  mile,  although 
a  few  irregular  areas  were  mapped.  The  largest  occurrences  are 
found  along  Tchula  Lake,  Horsehoe  Lake,  and  Bee  Lake.  These  are 
old  stream  channels.  The  areas  of  this  type  of  soil  along  the  Yazoo 
River  are  not  nearly  as  extensive  as  along  the  old  stream  channels. 

As  a  type  the  Yazoo  loam  is  a  gradation  from  the  fine  sandy  loam 
of  the  low  ridges  along  the  streams  to  the  heavy  clays  of  the  interior. 
The  surface  has  a  very  gentle  slope  toward  the  large  interstream 
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areas,  and  this  results  in  fair  drainage,  the  conditions  being  much 
better  than  in  the  case  of  the  heavy  clay  soils,  but  not  as  good  as  with 
the  Yazoo  fine  sandy  loam. 

The  lower  portions  of  the  type  are  subject  to  overflow,  but  the 
surface  water  runs  oflf  as  soon  as  the  floods  subside.  With  the  install- 
ment of  tile  drains  and  more  open  ditches  this  soil  will  be  greatly 
improved. 

The  Yazoo  loam  is  an  alluvial  soil  laid  down  by  moving  water, 
the  current  of  which  had  been  retarded  to  a  greater  extent  than  when 
the  sandy  ridges  were  formed. 

The  greater  proportion  of  this  type  is  under  cultivation  at  the 
present  time.  It  is  considered  the  best  all  around  soil  in  the  delta, 
yet  while  it  is  a  good  general  farming  soil,  cotton  and  corn  are  the 
only  crops  grown  to  any  extent.  Cowpeas  are  sometimes  sown  in 
the  cornfields  after  the  last  cultivation,  but  this  practice  is  not  as 
common  as  it  should  be.  No  systematic  crop  rotation  is  practiced. 
The  type  is  well  adapted  to  grass,  and  on  the  higher,  well-drained 
parts  alfalfa  will  grow  vigorously.  Oats  would  also  do  well,  and 
this  crop  should  be  grown  more  extensively.  More  cowpeas  should 
l>e  grown,  and  commercial  fertilizers,  which  are  not  used  at  all  at 
present,  could  be  applied  to  great  advantage.  Commercial  fertilizers, 
consisting  chiefly  of  potash  and  phosphoric  acid,  should  be  used. 

The  methods  of  cultivation  are  similar  to  those  in  vogue  through- 
out the  delta.  The  land  is  plowed  with  a  turning  plow  and  later 
bedded  with  a  lister.  Frequently  the  turning  plow  is  dispensed  with. 
Level  cultivation  is  followed  to  some  extent,  though  this  practice  is 
not  common,  on  account  of  the  excess  of  moisture  in  the  ground  in 
the  spring.  Level  cultivation  is  preferable  when  the  drainage  will 
permit. 

The  average  yield  of  cotton  is  one-half  bale,  although  1  bale  is 
often  secured.  Thirty-five  bushels  of  com  is  considered  an  average 
crop.  Farms  of  this  type  of  soil  range  in  value  from  $15  to  $50  an 
acre,  depending  upon  the  location  and  improvements. 

The  following  table  gives  the  results  of  mechanical  analyses  of 
samples. of  the  soil  and  subsoil  of  this  type: 

Mechanical  analyses  of  Yazoo  loam. 


Nnmber. 

DescripUon. 

Fine 
graveL 

CkMtne 
Band. 

Medium 

sand. 

Fine 
Band. 

Very  fine 
sand. 

Silt. 

Clay. 

18411,18413 

18412 

Soil 

Subsoil 

Ptr  cent. 
2.x 
1.1 

Percent. 
8.8 
3.9 

Percent. 
1.4 
1.8 

Percent. 
8.2 
2.7 

Percent. 
9.7 
9.6 

Percent. 
66.9 
66.3 

Percent. 
23.1 
16.6 

72352^— 10 50 
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WABASH   CLAY. 


The  soil  of  the  Wabash  day  consists  of  6  to  8  inches  of  black  or 
dark-brown  heavy  clay  loam.  This  is  underlain  by  a  drab  or  bluish 
waxy  clay  extending  to  a  depth  of  more  than  36  inches.  The  surface 
soil  is  stiff  and  waxy  when  wet.  On  drying  the  soil  particles  are 
drawn  closer  together,  forming  large  and  small  compact  masses  and 
cracking  the  surface.  The  cracks  are  frequently  1^  inches  wide  and 
over  1  foot  deep,  and  if  close  together  the  soil  sometimes  crumbles  so 
as  to  present  a  pebbly  or  sandy  appearance.  On  account  of  the  color 
and  size  of  some  of  these  clay  masses  the  term  '^  buckshot  land  "  is 
used  in  describing  this  soil. 

Cultivation  of  the  Wabash  clay  is  difficult.  If  plowed  when  the 
moisture  conditions  are  favorable,  the  soil  becomes  quite  loose  and 
friable  during  after  cultivation.  If  plowed  when  too  dry,  large  clods 
result  and  these  are  very  difficult  to  pulverize,  while  if  plowed  too 
wet  the  heavy  clay  sinks  back  into  the  furrow  in  a  compact  mass  and 
on  drying  becomes  very  hard  and  solid. 

The  Wabash  cl^y  is  confined  to  the  delta  portion  of  the  county  and 
usually  borders  the  front  lands.  It  lies  between  the  Yazoo  loam  and 
the  Sh/irkey  clay.  The  largest  area  lies  directly  west  of  Horseshoe 
Lake.  Many  smaller  areas  are  found  bordering  the  front  lands  along 
the  Yazoo  River  and  Tchula  and  Bee  lakes.  The  surface  is  level 
with  only  here  and  there  slight  irregularities  due  to  erosion  caused 
by  stream  currents  cutting  across  from  one  drainage  system  to  another 
in  times  of  unusually  high  water. 

On  account  of  the  even  topography  and  the  low  surface,  the  natural 
drainage  is  poor.  Some  open  ditches  have  been  constructed  with 
satisfactory  results.  These  are  preferable  to  tile  drains,  since  the  soil 
is  so  compact  that  many  drains  would  be  required  and  the  cost  of 
construction  would  be  greater  than  the  value  of  the  land  warrants. 

The  origin  of  the  Wabash  clay  is  the  same  as  that  of  the  Sharkey 
clay,  both  these  soils  having  been  laid  down  in  quiet  water  which  had 
overflowed  the  banks  of  the  river  in  times  of  floods  and  come  to  rest 
in  the  large  interstream  areas. 

About  half  of  this  soil  is  under  cultivation  at  present  and  under 
favorable  conditions  good  crops  are  produced.  It  is  naturally  a  very 
strong  soil,  and  if  the  proper  drainage  systems  were  established  its 
value  would  be  greatly  enhanced.  Cotton  yields  from  one-half  to 
1  bale  per  acre  and  com  from  20  to  40  bushels  per  acre. 

No  fertilizers  are  used  on  this  soil  and  no  systematic  crop  rotation 
is  practiced.  The  acreage  devoted  to  cotton  should  be  reduced  and 
more  corn  and  grass  should  be  grown.  Cowpeas  should  also  be 
introduced  into  the  rotation. 

Farms  of  this  type  of  soil  range  in  value  from  $10  to  $25  an  acre. 
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The  following  table  gives  the  results  of  mechanical  analyses  of 
samples  of  the  soil  and  subsoil  of  this  type: 

Mechanical  analyses  of  Wabash  clay. 


Niixnber. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

Silt. 

Clay. 

18406 

Soil 

Snbaoil 

Percent. 
0.7 
1.1 

Percent. 
1.9 
3.6 

Percent. 
0.7 
1.8 

Percent 
1.7 
8.0 

Percent. 
8.9 
12.6 

Percent. 
66.4 
57.4 

Percent 
19.4 

18404 

20.2 

SHARKEY  CLAY. 


The  surface  soil  of  the  Sharkey  clay  consists  of  a  stiff  brown  clay 
extending  to  a  depth  of  6  inches.  The  subsoil,  to  a  depth  of  36 
inches  or  more,  consists  of  a  stiff,  waxy,  impervious  clay  of  a  drab  or 
mottled  color.  When  dry  and  exposed  to  the  sun  the  surface  cracks 
badly  and  on  account  of  the  small  masses  which  are  formed  it  is 
locally  known  as  "buckshot  land."  On  account  of  its  close  com- 
pact nature  and  its  poorly  drained  condition  it  is  very  difficult  to 
cultivate. 

This  type  occupies  about  three-quarters  of  the  delta  portion  of  the 
county,  and  next  to  the  Memphis  silt  loam  it  is  the  most  extensive  soil 
in  the  county.  The  largest  body  is  found  on  Honey  Island,  which 
island  is  formed  by  tiie  Yazoo  River  and  Tchula  Lake.  Another 
extensive  area  lies  north  of  Tchula  between  the  lake  and  the  bluffs. 

The  surface  is  level,  with  only  a  few  irregularities  caused  by 
erosion  and  deposition  in  time  of  floods  when  currents  cut  from  one 
drainage  system  to  another.  The  type  is  lower  than  any  of  the  other 
soils  of  the  county — but  little  above  the  level  of  the  water  in  the 
streams.  On  account  of  this  and  its  level  surface  and  compact 
nature  the  drainage  is  very  poor. 

The  Sharkey  clay  is  alluvial  in  origin,  having  been  deposited  by 
the  quiet  flood  waters  which  came  to  rest  in  the  large  catchment 
basins  of  the  interstream  areas.  The  soil  represents  the  finest  par- 
ticles held  in  suspension  by  the  water.  These  particles  were  gathered 
from  the  upland  regions  of  Mississippi  and  States  farther  north, 
carried  into  the  larger  streams  by  the  floods,  and  then  deposited  upon 
these  large  flood  plains  as  soon  as  the  water  came  to  rest. 

Only  a  comparatively  small  amount  of  this  soil  is  under  cultiva- 
tion, but  enough  has  been  done  with  it  to  demonstrate  the  fact  that 
it  is  a  very  strong  soil  and  will  produce  well  when  drained  and 
properly  cultivated.  The  greater  part  of  the  type  is  still  in  timber 
and  the  forests  are  open  and  comparatively  free  from  undergrowth. 
Palmetto  is  frequently  seen  along  the  border  of  Ihe  wooded  areas,  but 
this  growth  does  not  extend  into  the  forest.    The  forest  growth  con- 


Digitized  by 


Google 


788 


FIELD  OPERATIONS  OF  THE  BUREAU  OF  SOILS,   1908. 


sists  of  white  oak,  overcup  oak,  red  oak,  water  oak,  and  gum,  with 
cypress  in  the  sloughs  and  swamps.  The  value  of  the  timber  lands  is 
still  low,  but  the  future  timber  supply  of  the  State  lies  chiefly  within 
the  forests  of  the  delta  region. 

The  development  of  this  particular  soil  is  a  question  which  should 
be  seriously  considered  both  by  the  individual  and  by  the  State. 
There  are  thousands  of  acres  in  this  and  other  counties  of  the  delta 
which,  when  once  properly  drained,  will  be  capable  of  producing 
large  and  profitable  crops.  Large,  open  ditches  with  numerous 
laterals  would  greatly  assist  in  carrying  off  the  excess  water.  This 
is  the  method  followed  in  the  Louisiana  cane  fields.  Diking  and 
pumping  could  doubtless  be  used  successfully  here,  though  it  would 
require  the  expenditure  of  a  large  amount  of  money.  The  entire 
soil  i3  not  overflowed  each  year,  but  to  protect  against  the  highest 
floods  it  would  be  necessary  to  construct  a  system  of  levees  along  all 
the  main  and  minor  streams. 

Cotton  is  the  only  crop  grown  to  any  extent  It  yields  from  one- 
third  bale  to  1  bale  per  acre. 

This  soil  ranges  in  value  from  $5  to  $20  an  acre,  depending  upon 
the  value  of  the  timber  and  the  location. 

The  following  table  gives  the  results  of  mechanical  analyses  of 
samples  of  the  soil  and  subsoil  of  this  type : 

Mechanical  analyses  of  Sharkey  clay. 


Number. 

Description. 

Pine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

BUt. 

Clay. 

18897 

Sou 

SubsoU 

Percent 

0.0 

.8 

Percent. 
2.0 

.8 

Percent 

1.6 

.6 

Percent. 
4.0 
1.6 

Percent 
6.9 
8.1 

Percent. 
44.2 

PereaU. 

i9  s 

18S&8 

87.9             JiO 'S 

MEMPHIS   SILT  LOAM. 


The  Meinphis  silt  loam  is  the  most  extensive  soil  type  in  the  area. 
The  surface  soil  ranges  in  depth  from  6  to  10  inches,  with  an  average 
of  about  8  inches.  On  many  of  the  steeper  slopes  the  soil  has  been 
eroded  entirely  away,  while  at  the  base  of  these  slopes  the  depth  is 
greater  than  the  average.  In  color  the  surface  material  varies  from 
light  brown  to  a  yellowish  brown  and  in  all  areas  the  texture  is  imi- 
formly  a  silt  loam.  When  wet  the  soil  is  somewhat  sticky,  but  when 
dry  it  is  powdery  and  has  the  appearance  of  flour.  The  subsoil  to  a 
depth  of  3  feet  or  more  consists  of  a  brown  or  chocolate-brown  silt 
loam  more  compact  than  the  surface  soil,  containing  also  a  higher  per- 
centage of  clay.  There  is  no  sharp  demarcation  between  soil  and 
subsoil.    No  difficulty  is  experienced  in  cultivating  this  type,  but 
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a  good  mellow  seed  bed  is  feadily  secured  with  a  minimum  amount 
of  tillage. 

Owing  to  the  composition  of  this  type  its  field  behavior  is  rather 
peculiar.  Where  deep  cultivation  is  followed  and  there  is  a  com- 
paratively large  percentage  of  organic  matter  present,  the  soil  is 
friable  and  absorbs  and  retains  moisture  very  well.  If  shallow 
cultivation  is  followed,  as  is  most  often  the  case,  the  soil  packs  and 
puddles  during  heavy  rains  and  the  water  runs  oflf  instead  of  being 
taken  up  by  the  soil.  The  heavy  rains  carry  away  large  quantities 
of  the  surface  soil  and  cut  deep  ravines  and  gullies  in  the  slopes. 
The  walls  of  these  washed  places  as  a  rule  are  nearly  vertical  and 
vary  in  height  from  3  to  40  feet.  The  peculiar  structure  of  the  ma- 
terial enables  them  to  stand  for  years  while  the  gullies  are  being 
cut  deeper  by  each  successive  rainfall. 

The  Memphis  silt  loam  occupies  the  greater  part  of  the  upland 
section  of  the  county.    It  is  broken  only  by  the  strips  of  lowland  • 
along  the  streams,  the  outcropping  of  the  underlying  Lafayette  for- 
mation on  some  of  the  slopes,  and  the  areas  of  Richland  silt  loam 
which  occur  chiefly  in  the  southeastern  corner  of  the  county. 

In  topography  the  land  is  rolling,  broken,  and  hilly.  It  consists 
of  a  series  of  irregular  ridges  and  cross  ridges  the  slopes  of  which  are 
often  steep  and  very  much  dissected  by  ravines  and  gullies.  Each 
rain  extends  these  gullies  deeper  into  the  soil  and  farther  up  the 
slopes.  The  more  gentle  slopes  are  also  subject  to  erosion,  and  when 
gullies  once  start  in  an  open  field  it  is  very  difficult  and  often  im- 
possible to  prevent  the  destruction  of  the  land.  These  eroded  places 
give  a  very  ragged  appearance  to  the  landscape. 

The  material  from  which  the  Memphis  silt  loam  is  derived  consists 
of  a  mantle  of  loess,  varying  in  depth  from  4  to  40  feet.  The  depth 
is  greatest  along  the  bluffs  bordering  the  delta,  the  material  becom- 
ing gradually  thinner  as  the  eastern  side  of  the  county  is  approached. 
The  formation  consists  of  unconsolidated  yellow  silt,  and  the  weather- 
ing of  the  exposed  surface  material  gives  rise  to  the  type  under  con- 
sideration. On  some  of  the  steep  slopes  in  the  eastern  part  of  the 
county  the  loess  has  been  entirely  removed  and  the  underlying  La- 
fayette formation  is  exposed.  Here  the  material  is  a  red  sandy  day, 
in  many  cases  covered  with  a  layer  of  fine  sandy  loam,  which  gives 
rise  to  the  Orangeburg  fine  sandy  loam. 

On  account  of  the  irregularities  of  the  surface  the  natural  drain- 
age is  good.  There  are  a  few  places  about  the  heads  of  streams  and 
in  small  depressions  where  the  drainage  is,  or  has  been,  deficient  and 
here  the  subsoil  is  of  a  drab  or  grayish  color  and  small  iron  concre- 
tions are  often  present. 

The  original  timber  growth  consisted  of  a  mixture  of  pine,  post 
oak,  red  oak,  hickory,  poplar,  beech,  and  some  dogwood.    Most  of 


Digitized  by 


Google 


790  FIELD   OPERATIONS  OF  THE  BUREAU  OF  SOILS,   1908. 

the  merchantable  timber  has  been  cut.  The  predominating  species 
are  now  shortleaf  pine  and  scrub  oak. 

The  Memphis  silt  loam  is  a  safe  *soil  for  all  general  farm  crops  of 
this  region,  and  on  the  more  gentle  slopes  truck  crops  could  be  grown 
successfully.  At  the  present  time  cotton  and  com  are  the  only  crops 
produced  to  any  extent.  Yields  of  cotton  range  from  one-fifth  to 
three-quarters  bale  per  acre,  with  an  average  of  one-third  bale.  Com 
yields  from  8  to  20  bushels  with  an  average  of  12  bushels  per  acre. 
Oats  do  very  well  and  are  fed  in  the  sheaf,  though  this  crop  is  not 
grown  extensively.  Sweet  potatoes,  grown  only  in  garden  patchy 
yield  at  the  rate  of  100  to  200  bushels  per  acre.  Cowpeas  make  an 
excellent  stand  but  are  not  grown  to  as  great  an  extent  as  they  should 
be.  Japan  clover  and  Bermuda  grass  do  well  and  are  excellent  for 
hay  and  pasture.  No  definite  crop  rotation  is  practiced.  By  follow- 
ing a  systematic  rotation  and  intensive  cultivation  all  these  yields 
could  be  greatly  increased. 

The  methods  of  culture  followed  on  this  soil  are  similar  to  those 
in  vogue  throughout  this  section  of  country.  Shallow  spring  plow- 
ing— from  2  to  4  inches — is  practiced  and  ridge  cultivation  is  imiver- 
sal.  Cotton  and  corn  are  planted  on  the  same  field  year  after  year 
until  the  land  is  completely  "  worn  out,"  when  the  field  is  allowed 
to  remain  idle  for  a  few  years  or  sometimes  abandoned.  As  a  con- 
sequence washes  start  and  the  land  soon  becomes  badly  gullied,  so  that 
it  is  of  no  further  use  for  cultivated  crops. 

To  improve  the  physical  condition  of  this  soil  and  in  order  to  secure 
the  best  results  deep  fall  or  winter  plowing  should  be  practiced.  The 
land  should  be  plowed  to  a  depth  of  6  to  9  inches  and  the  soil  turned 
up  exposed  to  the  pulverizing  action  of  freezing  and  thawing  and  the 
winter  rains.  In  the  spring  the  field  should  be  thoroughly  gone  over 
with  a  disk  harrow.  Experiments  have  demonstrated  that  ridge  cul- 
tivation is  not  necessary  on  the  uplands.  Instead  of  planting  com 
and  cotton  on  the  same  field  year  after  year  a  definite  crop  rota- 
tion should  be  followed.  Oats  may  be  sown  in  the  fall  and  as  soon 
as  the  crop  is  harvested  cowpeas  should  be  sown'.  In  the  fall  the 
cowpeas  can  be  cut  for  hay  and  the  ground  deeply  plowed.  The 
next  spring,  after  thoroughly  preparing  the  field,  cotton  should  be 
planted  without  bedding  the  ground.  After  picking  the  cotton,  the 
field  should  again  be  deeply  plowed  and  left  exposed  to  the  elements 
for  the  winter.  In  the  spring  corn  should  be  planted  without  bed- 
ding and  at  the  last  cultivation  cowpeas  should  be  sown  in  the  corn. 
The  following  year  the  field  may  be  allowed  to  grow  up  to  grass  and 
used  as  a  pasture.  By  following  this  rotation,  or  one  similar  to  it,  the 
productiveness  of  the  soil  will  be  greatly  increased  and  the  land  will 
not  be  as  apt  to  wash  as  under  the  present  system.    Green  manuring 
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should  be  practiced  to  assist  in  building  up  the  soils  in  need  of  organic 
matter.  Where  stable  manure  can  be  obtained  it  will  be  found  very 
beneficial  in  increasing  the  productivity  of  the  soil. 

The  steep  slopes  which  are  still  in  forest  should  be  allowed  to  re- 
main so.  Many  of  the  slopes  now  cleared  should  never  have  been 
cleared,  as  it  is  only  a  matter  of  a  few  years  until  they  will  become 
badly  gullied  and  unfit  for  cultivated  crops.  An  effort  should  be 
made  to  check  the  erosion  wherever  this  is  possible.  By  throwing 
brush  in  the  gullies  and  allowing  the  fields  to  reforest,  the  washing 
will  be  checked.  On  the  fields  where  erosion  has  not  begun  it  may 
be  prevented  by  following  a  system  of  cultivation  which  will  incorpo- 
rate a  large  amount  of  organic  matter  in  the  soil,  deepen  the  surface 
soil,  and  make  it  capable  of  taking  up  and  retaining  a  larger  part  of 
the  rainfall.  Contour  cultivation  will  also  assist  in  preventing 
erosion. 

Farms  of  the  Memphis  silt  loam  range  in  value  from  $5  to  $25  per 
acre,  depending  upon  their  location  and  the  amount  of  damage  done 
to  the  land  by  erosion. 

The  following  table  gives  the  results  of  mechanical  analyses  of 
samples  of  this  soil : 

Mechanical  analyses  of  Memphis  silt  loam. 


Number. 

DewriptiOD. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

Silt. 

Clay. 

18387 

Soil 

Sobfloil 

Percent. 

0.0 

•     .0 

Percent. 

0.4 

.1 

Percent. 

0.7 

.2 

Percent. 

8.0 

.7 

Percent. 
2.4 
6.0 

Percent. 
83.6 
70.9 

Percent 
9.1 

18888 

22.8 

RICHLAND   SILT  LOAM. 


The  surface  soil  of  the  Richland  silt  loam  to  an  average  depth  of 
12  inches  consists  of  a  brown  or  light-brown  silt  loam.  The  subsoil 
is  a  chocolate-brown  silt  loam  more  compact  than  the  surface  and  con- 
taining a  higher  percentage  of  clay.  The  soil  is  comparatively  easy 
to  cultivate  and  a  mellow  seed  bed  can  be  readily  secured. 

The  Eichland  silt  loam  is  confined  to  the  hill  section  of  the  county. 
The  largest  area  is  found  in  the  southeastern  corner  of  the  county,  ex- 
tending south  from  Franklin,  Ebenezer,  and  Richland  to  the  county 
line.  Other  areas  occur  along  Big  Black  River,  Fannegusha  Creek, 
and  some  of  the  other  streams. 

In  topography  this  soil  varies  from  nearly  level  to  gently  rolling. 
The  natural  drainage  is  good,  except  in  depressions  and  over  the 
areas  that  are  nearly  level.    In  these  places  tile  drains  would  increase 
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the  producing  power  of  the  soil  by  carrying  away  the  excess  water 
and  by  regulating  the  moisture  supply. 

In  derivation  the  Richland  silt  loam  is  identical  with  the  Memphis 
silt  loam,  except  that  the  loess  under  the  Richland  silt  loam  is  usually 
deeper  than  it  is  under  the  Memphis  silt  loam.  There  is,  however,  a 
marked  difference  in  topography  which  results  in  a  difference  in  agri- 
cultural value.  The  soil  of  the  Richland  silt  loam  is  deeper  and  as  a 
rule  contains  more  organic  matter  than  the  Memphis  silt  loam^  and  is 
not  so  badly  eroded. 

While  this  type  is  not  nearly  so  much  eroded  as  the  Memphis  silt 
loam,  many  of  the  fields  are  badly  washed.  Even  on  land  that  is 
nearly  level  some  fields  have  been  abandoned  because  they  have 
washed  so  that  cultivation  can  not  be  continued. 

Over  the  greater  part  of  the  Richland  silt  loam  cotton  and  com  are 
grown  extensively.  The  methods  of  cultivation  are  identical  with 
those  described  under  the  head  "  Memphis  silt  loam."  Because  of  its 
smoother  topography  and  slightly  better  yields,  this  soil  is  usually 
preferred  to  the  Memphis  silt  loam.  Cotton  yields  from  one-quarter 
to  1  bale  per  acre,  with  an  average  of  one-half  bale.  Com  yields  from 
10  to  30  bushels,  with  an  average  of  about  15  bushels  per  acre. 

In  the  vicinity  of  Durant  the  trucking  industry  has  been  consid- 
erably developed  upon  this  soil  and  the  acreage  in  these  crops  is 
being  extended  each  year.  Strawberries,  cabbage,  and  Irish  potatoes, 
in  the  order  named,  are  receiving  the  most  attention  at  the  present 
time.  Sweet  potatoes,  peas,  beans,  and  other  garden  crops  are  being 
grown  to  a  limited  extent.  Plums,  peaches,  and  pears  have  been 
tried,  and  there  are  several  small  orchards  oir  this  type  at  the  present 
time,  but  the  pear  trees  blight  badly  and  late  frosts  often  damage  or 
entirely  destroy  the  crop,  and  all  things  considered  the  outlook  for 
the  development  of  the  fruit  industry  is  not  especially  bright. 

Over  the  part  of  the  type  devoted  to  general  farming  it  is  recom- 
mended that  a  systematic  crop  rotation  similar  to  the  one  suggested 
for  the  Memphis  silt  loam  be  followed,  and  that  experiments  be  tried 
on  a  small  scale  to  determine  the  value  of  a  more  extensive  use  of 
commercial  fertilizers.  Deeper  plowing  and  level  cultivation  should 
also  be  practiced.  An  effort  should  be  made  to  reclaim  the  fields 
which  are  not  too  badly  eroded  and  where  erosion  has  not  yet  begun 
the  greatest  care  should  be  exercised  to  prevent  it. 

Where  trucking  is  carried  on,  this  soil  ranges  in  value  from  $30 
to  $150  an  acre.  Over  the  remainder  of  the  type  the  value  ranges 
from  $15  to  $25  an  acre. 
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The  following  tal^^e  gives  the  results  of  mechanical  analyses  of 
samples  of  the  soil  and  subsoil  of  this  type : 

Mechanical  analy8e8  of  Richland  aUt  loam. 


Number. 

DeecripUon. 

Fine 
giavel. 

Coarse 
sand. 

Medlnm 
sand. 

Fine 
sand. 

Very  fine 
sand. 

Silt 

Clay. 

18898 

8oU 

SnbeoU 

PcreenL 

0.0 

.0 

PerceiU. 

0.8 

.1 

Percent. 

0.2 

.8 

Percent. 
1.2 
1.0 

Percent 
4.0 
5.4 

Percent 
86.3 
70.2 

Percent 
7.8 

18304 

28.1 

ORANGEBUBG  FINE  SANDY  LOAM. 

The  surface  soil  of  the  Orangeburg  fine  sandy  loam  consists  of 
a  brownish-gray  fine  sandy  loam  extending  to  a  depth  of  8  inches. 
The  subsoil,  to  a  depth  of  36  inches,  is  a  red  sandy  clay,  the  sand 
content,  however,  being  very  variable. 

This  soil  is  derived  from  the  Lafayette  formation,  which  is  exposed 
on  some  of  the  steeper  slopes  in  the  eastern  part  of  the  county, 
where  the  covering  of  loess  is  at  most  relatively  thin.  The  natural 
drainage  is  good,  but  the  slopes  are  so  steep  that  the  soil  is  rather 
difficult  to  cultivate.  The  soil  washes  badly  and  should  never  have 
been  cleared.  Where  cultivated,  the  yields  are  small.  The  value  of 
such  land  is  very  low. 

The  following  table  gives  the  results  of  mechanical  analyses  of 
samples  of  the  soil  and  subsoil  of  this  type : 

Mechanical  analyses  of  Orangeburg  fine  sandy  loam. 


Number. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Mediam 
sand. 

Fine 
sand. 

Very  fine 
sand. 

Silt. 

Clay. 

18881 

Soil 

SubsoU 

Percent. 

0.0 

.0 

Percent. 

0.4 

.2 

Percent. 
4.6 
7.9 

Percent. 
54.2 
68.0 

Percent. 
6.6 
6.0 

Percent. 

80.1 

7.9 

Percent. 
8.6 

18802 

25.5 

LINTONIA   LOAM. 

The  surface  soil  of  the  Lintonia  loam  is  a  brown  silt  loam  extend- 
ing to  a  depth  of  10  or  14  inches,  with  an  average  depth  of  12  inches. 
In  local  areas  the  soil  contains  a  high  percentage  of  fine  and  very 
fine  sand  which  imparts  to  it  the  characteristics  of  a  fine  sandy  loam. 
The  subsoil  consists  of  a  yellowish  or  brownish  silt  loam  which  when 
dry  or  nearly  so  has  the  feel  and  appearance  of  finely  ground  meal 
and  flour.  The  subsoil  frequently  contains  lenses  of  fine  sand  and  in 
places  a  small  quantity  of  sand  is  found  throughout  the  entire  soil 
section. 

The  Lintonia  loam  occurs  both  in  the  delta  and  throughout  the 
hill  section  of  the  county.  In  the  delta  it  is  found  along  the  foot 
of  the  bluffs  usually  as  a  narrow  band,  though  in  one  instance  it 
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reaches  a  width  of  almost  2  miles.  In  the  upland  section  it  occurs 
along  nearly  all  of  the  streams  as  a  bottcmi  soil.  In  origin  it  is  both 
colluvial  and  alluvial.  The  wash  from  the  slopes  adjoining  the 
streams  has  been  mixed  with  the  material  carried  down  by  the 
streams  in  times  of  heavy  rains.  In  the  delta  the  soil  is  almost 
entirely  colluvial.  The  presence  of  sand  is  due  to  the  fact  that  in 
many  cases  the  material  from  the  Lafayette  formaticm  has  been 
washed  down  and  mixed  with  the  loess. 

The  surface  of  the  type  is  nearly  level,  with  merely  a  gentle  slope 
toward  the  stream  along  which  the  soil  is  found.  In  the  delta  the 
slope  is  from  the  foot  of  the  bluffs  toward  the  delta  proper.  Owing 
to  this  gentle  slope  and  the  layer  of  sand  which  is  frequently  found 
in  the  subsoil,  the  natural  drainage  is  good,  considering  the  fact  that 
much  of  the  type  occurs  as  a  bottom  soil  along  the  streams.  In  the 
delta  where  the  largest  unbroken  areas  occur,  and  where  the  surface 
is  nearly  level,  tile  drains  would  greatly  improve  the  drainage  con- 
ditions. This  type  in  the  delta  is  never  overflowed,  but  along  the 
streams  in  the  upland  it  is  sometimes  flooded  for  a  short  time  after 
heavy  rains.  In  the  upland  part  of  the  type  a  ditch  should  be  dug  at 
the  foot  of  each  hill,  so  as  to  carry  off  the  seepage  water  and  rain  wash 
from  the  higher  ground. 

Cotton,  corn,  sorghum,  and  sugar  cane  are  grown  upon  this  soil, 
and  it  is  well  adapted  to  these  crops.  Oats,  Irish  potatoes,  and  grass 
also  do  well.  Cotton  averages  about  one-half  bale  and  com  from  15 
to  40  bushels  per  acre,  with  an  average  of  20  bushels. 

Shallow  plowing  and  ridge  cultivation  are  practiced  upon  this 
type,  and  cotton  and  com  are  grown  upon  the  same  fields  year  after 
year,  as  is  the  case  on  the  other  soils  of  the  area.  Rotation  of  crops 
should  be  practiced,  and  cowpeas  should  be  grown  more  extensively  to 
keep  up  the  fertility  of  the  soil. 

Farms  of  this  type  of  soil  range  in  value  from  $15  to  $50  an  acre. 

The  following  table  gives  the  average  results  of  mechanical  analyses 
of  samples  of  the  soil  and  subsoil  of  this  type : 

Mechanical  analyses  of  Lintonia  loam. 


Number. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Pine 
sand. 

Very  fine 
sand. 

sut. 

Clay. 

18381.18383 

18382,18384 

Soil 

Subsoil 

Percent. 

0.0 

.0 

Percent. 

0.0 

.1 

Per  cent, 

0.1 

.2 

Percent 
0.8 
1.8 

Percent 
2.0 
4.7 

Percent 
86.8 
81.2 

Percent, 
10.8 
12.0 

WAVEBLY   SILT  LOAM. 


The  Waverly  silt  loam  consists  of  8  inches  of  yellowish-drab  silt 
loam,  resting  on  drab  or  bluish  silt  loam  somewhat  heavier  than  the 
soil  and  extending  to  a  depth  of  36  inches  or  more. 
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The  type  is  confined  to  the  delta  and  near  the  foot  of  the  bluffs.  It 
is  derived  from  the  wash  from  the  loess,  which  is  carried  down  by 
heavy  rains  and  spread  out  at  the  foot  of  the  hills.  It  has  the  same 
origin  as  the  Lintonia  loam,  but  differs  from  that  type  in  that  it  is 
low-lying,  poorly  drained,  and  as  yet  little  developed.  Only  a  few 
fields  have  been  cleared,  and  it  is  not  likely  that  much  of  ihe  type 
will  be  put  under  cultivation  until  better  drainage  is  established. 
The  greater  part  of  it  is  subject  to  overflow  and  parts  of  it  are  in  the 
condition  of  swamp. 

The  Waverly  silt  loam  has  a  very  low  agricultural  value  at  the 
present  time,  but  when  cleared  and  well  drained  it  will  be  capable  of 
producing  large  yields  of  all  the  crops  commonly  grown  in  the  area. 

The  following  table  gives  the  results  of  mechanical  analyses  of 
samples  of  the  soil  and  subsoil  of  this  type : 

Mechanical  analyses  of  Waverly  silt  loam. 


Nnmber. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

Silt. 

Clay. 

18405 

Soil 

SubfloU 

Percent. 

0.0 

.0 

Percent 

0.4 

.1 

Percent. 

2.1 

.2 

Percent. 
4.2 

.7 

Percent. 
10.7 
15.8 

Percent. 
77.9 
79.4 

Percent 
4.8 

18406 

S.5 

NOBFOLK  OBAYELLT  LOAM. 


The  surface  soil  of  the  Norfolk  gravelly  loam  consists  of  a  light- 
brown,  medium  sandy  loam  extending  to  a  depth  of  8  to  10  inches. 
There  is  present  on  the  surface  and  mixed  with  the  soil  from  15  to 
25  per  cent  of  gravel,  the  fragments  seldom  exceeding  1  inch  in  diam- 
eter. The  subsoil  to  a  depth  of  30  inches  consists  of  a  yellowish  sand 
or  sandy  loam  containing  from  10  to  15  per  cent  of  gravel.  A  gravel 
bed  is  sometimes  encountered  at  3  feet.  Both  soil  and  subsoil  are 
subject  to  considerable  variation.  The  soil  may  be  a  heavy  sandy 
loam  and  the  subsoil  may  grade  into  a  heavy  loam,  silty  loam,  or  clay 
loam  at  2  or  3  feet. 

This  type  occurs  immediately  at  the  foot  of  the  bluffs  bordering 
the  delta  and  is  derived  from  the  Lafayette  formation,  which,  lying 
immediately  under  the  loess,  is  here  exposed.  The  wash  from  the 
bluffs  carries  down  the  material  from  both  of  these  formations,  and 
the  coarse  material  is  left  near  the  bluffs,  while  the  finer  and  lighter 
particles  are  carried  farther  on.  The  Norfolk  gravelly  loam  occu- 
pies only  a  narrow  margin  between  the  hills  and  the  delta.  It  varies 
in  width  from  a  few  rods  to  one-half  mile,  though  it  is  not  continuous. 

The  surface  always  has  a  gentle  slope  toward  the  delta  and  the 
natural  drainage  is  good.  It  sometimes  suffers  from  drought.  The 
greater  proportion  of  this  soil  has  been  under  cultivation,  but  much 


Digitized  by 


Google 


796 


FIELD  OPERATIONS  OF  THE  BUREAU  OF  SOILS,  1908. 


of  it  has  been  abandoned  and  allowed  to  grow  up  to  sedge  and  bruslL 
The  yields  are  small  except  during  seasons  of  excessive  rainfall. 

The  soil  is  so  loose  and  open  that  moisture  is  not  long  retained.    The 

price  of  land  of  this  type  of  soil  ranges  from  $5  to  $15  an  acre. 
The  following  table  gives  the  results  of  mechanical  analyses  of 

samples  of  the  soil  and  subsoil  of  this  type: 

Mechanical  analyses  of  Norfolk  gravelly  loam. 


Number. 

Deiicription. 

Pine 
gravel. 

Coane 
sand. 

Medlmn 
sand. 

Fine 
sand. 

Very  fine 
sand. 

Silt. 

Clay. 

18S89 

Soil 

Subsoil 

Percent. 
1.6 

.9 

Percent 
17.8 
1£.8 

Percent 
28.7 
86.1 

Percent 
16.0 
18.8 

Percent. 
6.8 
7.6 

Per  cent. 
26.9 
19.7 

Percent, 
4.7 

18890 

2.7 

The  surface  few  inches  of  the  material  composing  the  Meadow 
consists  of  a  brown  or  drab  silt  loam.  This  is  underlain  by  a  drab, 
gray,  or  bluish  silt  or  silty  clay.  In  local  areas  and  especially  near 
the  streams  there  is  considerable  sand  present  in  both  soil  and  subsoil. 

The  Meadow  includes  the  lowlands  along  the  streams  of  the  upland 
section  of  the  county,  which  are  now  unsuitable  for  tillage,  and  which 
never  have  been  cleared  of  the  original  timber.  This  growth  con- 
sists of  water  oak,  black  and  sweet  gum,  sycamore,  beech,  and  some 
cypress.  The  most  extensive  development  is  along  the  Big  Black 
River.  The  surface  is  flat  and  broken  only  by  sloughs,  old  oxbows, 
and  bayous,  former  channels  of  the  river.  It  is  liable  to  overflow  at 
any  time  of  the  year,  and  after  heavy  rains  is  always  covered  with 
water,  which  may  stand  on  the  surface  for  two  or  three  weeks. 

The  type  is  still  in  process  of  formation,  each  successive  flood 
bringing  with  it  material  that  is  left  as  a  thin  deposit  over  the  bot- 
toms. The  soil  is  very  rich,  and  if  cleared,  ditched,  and  diked  would 
be  capable  of  producing  large  yields.  At  present  it  is  of  value  only 
for  its  timber  and  the  pasture  which  it  affords. 


SUMMARY. 

Holmes  County,  Miss.,  lies  a  little  to  the  northwest  of  the  center 
of  the  State  and  comprises  an  area  of  524,992  acres  or  about  820 
square  miles.  The  drainage  of  the  entire  region  is  through  the  Yazoo 
and  Big  Black  rivers  into  the  Mississippi.  The  eastern  two-thirds 
of  the  area  lies  in  the  upland  section  of  the  State,  while  the  western 
one-third  is  within  the  Delta.  The  surface  of  the  upland  region 
varies  from  nearly  level  to  rough  and  broken,  with  many  badly  eroded 
places.  The  Delta  is  almost  level,  although  sloping  gently  away  from 
the  streams  and  bayous. 


Digitized  by  VjOOQIC 


SOIL,  SUBVBY  OF   HOLMES  COUNTY,   MISSISSIPPI.  797 

The  first  settlement  in  the  area  was  made  in  1826  and  the  county 
was  organized  in  1833.  At  present  it  has  a  population  of  36,828. 
Lexington,  the  county  seat,  has  a  population  of  2,000. 

The  area  is  traversed  from  north  to  south  by  the  main  line  and  a 
branch  of  the  Illinois  Central  Kailroad,  and  these  two  lines  are  con- 
nected by  a  small  road  running  from  east  to  west.  Durant,  a  city 
of  2,300,  on  the  main  line,  is  680  miles  from  Chicago  and  242  miles 
from  New  Orleans. 

The  mean  annual  temperature  of  this  region  is  65*^  F.,  with  a  maxi- 
mum of  107^  and  a  minimum  of  — 2°.  The  mean  precipitation  is  48.1 
inches.  The  winters  are  mild,  though  the  weather  is  very  change- 
able, and  the  summers  are  long  and  warm. 

The  agriculture  of  the  area  is  now  in  process  of  evolution  and  im- 
provement. Cotton  is  still  the  money  crop.  The  oats,  com,  and  hay 
produced  are  not  sufficient  to  supply  the  home  demand.  The  small 
fruit  and  trucking  industries  have  been  developed  in  the  vicinity  of 
Durant.  The  outlook  for  the  fruit  industry  is  not  especially  bright, 
but  trucking  can  be  profitably  extended. 

The  average  size  of  farms  is  69.9  acres;  individual  holdings  vary 
from  20  to  5,000  acres. 

The  average  price  of  delta  lands  well  located  and  about  half 
cleared  is  $35  an  acre,  with  a  range  from  $8  to  $60  an  acre.  In  the 
hills  the  range  in  value  is  from  $5  an  acre  in  the  eroded  sections  to 
$150  in  the  trucking  region. 

A  systematic  crop  rotation  should  be  followed,  deeper  plowing 
practiced,  and,  especially  in  the  hills,  ridge  cultivation  abandoned. 
More  attention  should  be  given  to  dairying  and  the  raising  of  beef 
cattle  and  hogs.  Winter  forage  crops  such  as  rye,  barley,  oats,  and 
vetch  should  be  grown  more  extensively.  Cowpeas,  alfalfa,  and  other 
legumes  may  be  used  to  increase  the  fertility  of  the  soil  as  well  as 
to  furnish  an  abundance  of  nutritious  feed.  The  washing  of  the  soil 
may  be  greatly  checked  by  deep  cultivation  and  the  incorporation 
of  more  organic  matter  in  the  surface  soil. 

The  soils  of  the  upland  part  of  the  county  are  derived  from  the 
mantle  of  loess  which  covers  a  large  area  in  the  State.  Memphis  silt 
loam  is  the  most  extensive  type  in  the  county.  Its  surface  is  rough 
and  broken  and  in  many  places  so  badly  eroded  that  it  is  of  no  value 
for  cultivated  crops.  Its  peculiar  structure  permits  it  to  be  readily 
washed  away  during  heavy  rains. 

Richland  silt  loam  has  the  same  origin  as  the  Memphis  silt  loam, 
and  is  also  confined  to  the  hill  part  of  the  county.  Its  surface  is 
nearly  level  or  gently  rolling,  and  it  is  not  as  badly  eroded  as  the 
former  type.  The  soil  is  deeper  than  the  Memphis  loam,  and  it 
has  a  higher  agricultural  value.  The  trucking  industry  has  been 
developed  on  this  type. 
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The  Lintonia  loam  is  found  along  the  stream  bottoms  in  the  up- 
lands and  at  the  foot  of  the  bluffs,  in  the  delta.  It  is  a  wa^  from 
the  loess  slopes,  and  is  a  distinct  type.  Along  the  streams  it  is  some- 
times flooded,  but  in  the  delta  it  is  not  subject  to  inundation.  It  is 
fairly  well  drained  and  is  capable  of  being  highly  developed.  Most 
of  it  is  now  under  cultivation. 

Waverly  silt  loam  is  also  a  wash  from  the  loess  slopes.  It  is  con- 
fined to  the  delta  and  lies  adjacent  to  the  Lintonia  loam.  It  is  very 
low,  subject  to  overflow,  and  much  of  it  is  now  in  the  condition  of 
swamp. 

The  type  Norfolk  gravelly  loam  occurs  immediately  at  the  foot  of 
the  bluffs,  and  is  the  result  of  wash  from  the  Lafayette  formation 
which  is  exposed  below  the  loess.  It  is  of  very  small  extent  and  of 
little  agricultural  importance. 

The  term  Meadow  has  been  applied  to  the  low-lying  areas  along 
the  streams  of  the  upland  which  are  still  imcleared,  subject  to  over- 
flow and  wet  most  of  the  year. 

The  soils  of  the  delta  proper  are  all  of  alluvial  origin,  having  been 
laid  down  by  the  Mississippi  River  and  its  tributaries  in  times  of 
high  water.  The  Yazoo  fine  sandy  loam  occupies  the  long,  narrow 
ridges  which  border  the  water  courses  and  form  the  front  land.  The 
type  is*  of  small  extent,  but  practically  all  of  it  is  imder  cultivation. 
It  is  very  seldom  flooded. 

The  Yazoo  loam  lies  adjacent  to  the  Yazoo  fine  sandy  loam  in 
long,  narrow  bands,  and  is  a  gradation  type  from  the  sandy  soil  to 
the  heavy  clays  of  the  interior.  It  has  a  gentle  slope  away  from  the 
streams  or  water  courses  along  which  it  is  found  and  its  natural 
drainage  is  fair,  though  parts  of  it  are  subject  to  overflow.  It  is 
the  best  soil  in  the  delta. 

The  Wabash  clay  lies  adjacent  to  the  Yazoo  loam  and  borders  the 
large  open  swamps  of  the  interstream  areas.  It  is  a  strong  soil,  but 
is  low  and  subject  to  overflow.  If  properly  drained  and  well  culti- 
vated it  will  produce  large  yields. 

The  Sharkey  clay  occupies  large  interstream  areas  commonly  called 
the  "  open  swamp."  It  is  the  heaviest  soil  in  the  area  and  practically 
undeveloped.  It  is  nearly  all  in  timber,  only  a  very  small  proportion 
having  been  cleared.  It  is  naturally  a  strong  soil,  and  if  diked, 
ditched,  and  properly  cultivated  would  be  capable  of  producing  ex- 
cellent crops. 
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SOIL  SURVEY  OF  MONROE  COUNTY.  MISSISSIPPI. 

By  R.  A.  WINSTON,  ORA  LEE,  Jr.,  A.  W.  MANGUM,  W.  J.  LATIMER, 
A.  E.  KOCHER,  and  HOWARD  C.  SMITH. 

DESCEIPTION   OF  THE   ABBA. 

Monroe  County  is  situated  in  northeastern  Mississippi,  in  the  first 
tier  of  counties  along  the  Alabama  line,  and  about  65  miles  south  of 
the  Tennessee  border.  It  was  established  in  1821,  named  in  honor 
of  James  Monroe,  and,  as  now  constituted,  is  bounded  on  the  north 
by  Lee  and  Itawamba 
counties,  on  the  east  by 
Alabama,  on  the  south 
by  Clay  and  Lowndes 
counties,  and  on  the 
west  by  Clay  and  Chick- 
asaw coimties. 

The  county  of  Mon- 
roe has,  since  its  incep- 
tion, sustained  numer- 
ous modifications  both 
as  to  shape  and  extent, 
but  as  now  outlined  it 
is  roughly  rectangular 
in  shape  and  comprises 
an  area  of  761  square 
miles  or  487,040  acres. 

The  topography  of 
the  county  is  rolling  to 
undulating  or  compara- 
tively level.  The  west- 
em  two-thirds,  with  an 
approximate  elevation 
of  300  feet,  is  charac- 
terized by  compara- 
tively smooth  surface 
features,  while  the  eastern  one-third,  constituting  largely  the  hilly 
divide  between  the  Tombigbee  and  Buttahatchie  rivers,  with  an 
average  elevation  of  about  375  feet,  shows  a  rather  strong  relief. 
The  general  slope  of  the  area  is  to  the  south,  with  regional  drainage 
in  a  southerly  direction  and  toward  the  principal  drainage  lines. 
The  gently  rolling  to  imdulating  limestone  lands  in  the  west  give 
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Fig.  20.— Sketch  map  showing  location  of  the  Monroe  (bounty 
area,  Mississippi. 
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way  to  the  comparatively  level  to  gently  rolling  ^'flatwoods"  and 
''post  oak''  lands  to  the  east,  and  these  in  turn  pass  into  the  broad 
and  level  valley  lands  of  the  Tombigbee  River,  which  flows  across  the 
central  part  of  the  county  from  north  to  south  and  with  its  tributaries 
constitutes  the  important  drainage  system  of  the  area. 

To  the  east  of  the  Tombigbee  drainage  system  is  a  hilly  divide 
crossing  the  entire  county  from  north  to  south,  paralleling  the  valley 
lands.  This  narrow  divide  separates  the  waters  of  the  Tombigbee 
River  from  those  of  the  Buttahatchie  River,  the  other  important 
drainage  line  of  the  area.  The  valley  of  the  Buttahatchie  River, 
which  is  from  2  to  4  miles  wide,  has  a  rather  level  topography.  The 
narrow  strip  of  country  between  the  river  and  the  Alabama  line  is 
rolling  to  hUly,  with  drainage  to  the  west  into  the  river. 

The  early  history  of  the  section,  prior  to  1820,  appertains  almost 
exclusively  to  the  Indians.  The  Federal  Government  instituted 
what  is  known  as  the  Huntsville  siurvey  about  1820,  opening  up  to 
settlement  the  lands  eastward  from  the  Huntsville  meridian  to  the 
Tombigbee  River  and  as  far  north  as  the  Old  Indian  trail  known  as 
"Gaines  Trace."  The  opening  of  these  lands  resulted  in  an  influx  of 
immigrants  from  sections  of  Geoi^a,  Alabama,  and  especially  from 
Tennessee,  and  their  advent  marks  the  time  of  the  county's  estab- 
lishment. After  the  completion  of  the  Chickasaw  survey,  about  1836, 
and  the  organization  of  the  Chickasaw  cession  of  1832  into  counties, 
opening  up  to  settlement  the  fertile  lands  east  of  the  Tombigbee 
River,  there  came  many  other  immigrants  from  Georgia,  Alabama, 
and  Tennessee,  representing  largely  descendants  of  the  old  Vii^inia 
and  Carolina  families  who  had  settled  chiefly  along  the  Tennessee 
River  in  North  Alabama,  though  to  some  extent  in  other  sections  of 
the  mentioned  States.  These  immigrants  were  in  the  main  people  of 
wealth,  and  among  them  was  a  strong  sprinkling  of  the  best  Scotch 
and  Irish  elements.  The  Britons  were  also  strongly  represented. 
The  advent  of  the  negro  dates  from  the  time  of  the  original  settle- 
ment. Many  additions  were  made  from  time  to  time  to  the  county's 
population  from  the  several  States  of  the  Union,  but  the  present 
citizenship  is  practically  all  native  and  quite  homogeneous. 

The  lands  east  of  the  Tombigbee  River  were  the  first  settled,  but 
with  a  steadily  increasing  population  and  enhancing  land  values,  set- 
tlements were  soon  made  on  the  lands  west  of  the  river.  At  pres- 
ent the  settlement  of  the  county  is  fairly  general,  though  more  dense 
in  the  gently  rolling  limestone  lands  in  the  western  and  the  compara- 
tively level  to  rolling  lands  in  the  northern,  central,  and  southern 
sections.  The  hilly  areas  in  the  east  and  northeast  'sections  of  the 
*'flatwoods"  and  a  large  portion  of  the  low-lying  alluvial  soils  along 
the  larger  stream  courses  are  thinly  settled  and  are  the  lowest  in 
agricultural  value  under  present  conditions.  Naturally  the  pro- 
ductiveness of  the  soil,  its  ease  of  cultivation,  and  the  conveniences 
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of  market  facilities  are  the  three  factors  determining  largely  the 
extent  of  settlement,  and  hence  the  country  along  the  various  railroad 
lines  and  near  the  commercial  centers  represent,  in  general,  the  por- 
tions of  the  county  most  thickly  settled  and  most  highly  developed. 

No  section  of  the  coimty  has  as  yet  reached  a  condition  of  settle- 
ment even  approaching  its  capacity,  and  lands  that  are  naturally 
unsuited  to  the  staple  crops  have  not  been  brought  under  cultiva- 
tion, and  even  considerable  areas  of  the  more  easily  cultivated  soils 
are  handled  with  little  regard  to  securing  maximum  yields.  The 
conveniences  of  telephonic  connections,  rural  mail  delivery  routes, 
etc.,  do  much  toward  making  the  rural  sections  attractive,  and  with 
the  establishment  of  good  roads  the  unused  lands  will  be  brought 
imder  cultivation. 

The  population  of  the  county  in  1900,  according  to  the  Twelfth 
Census,  was  31,216,  of  which  12,555  were  white  and  18,661  colored. 
Aberdeen,  the  county  seat,  situated  near  the  center  of  the  county  on 
the  Tombigbee  River,  is  a  thriving  commercial  center  of  5,000  inhab- 
itants and  the  largest  town  of  the  county.  There  are  several  indus- 
trial enterprises  of  importance  located  at  this  point,  which  utilize 
some  of  the  natural  resources  of  the  section.  Three  branch  lines  of 
railroads  enter  the  town,  and  the  Aberdeen  and  Tombigbee  Valley 
Railroad  from  Okolona  to  Pensacola,  Fla.,  now  in  process  of  con- 
struction, is  expected  to  furnish  the  town  with  one  through  line. 
Amory,  in  the  north-central  part  of  the  county,  on  the  Frisco  Rail- 
road, is  also  a  thriving  town  of  1,500  inhabitants  and  the  second  in 
importance  in  the  county.  Gibson,  Prairie,  and  Muldon,  on  the 
Mobile  and  Ohio  Railroad,  Strongs,  on  the  Illinois  Central  Railroad, 
and  Bigbee,  Quincy,  and  Gattman,  on  the  Frisco,  are  local  railroad 
settlements,  while  Smithville,  Athens,  and  Hamilton,  in  the  northern, 
central,  and  southern  parts  of  the  county,  respectively,  are  small  rural 
towns  and  among  the  oldest  settlements  in  this  section  of  the  State. 
Greenwood  Springs,  in  the  eastern  part,  is  a  small  settlement  on  the 
Frisco  Railroad  and  a  siunmer  resort  of  much  local  importance. 

Monroe  County  is  traversed  by  three  systems  of  railroads  now  in 
operation  and  a  fourth  one  in  process  of  construction.  The  Frisco 
crosses  the  northeastern  section  in  a  northwest  and  southeast  direc- 
tion, with  a  branch  line  extending  from  Amory  to  Aberdeen.  The 
Mobile  and  Ohio  traverses  the  western  prairie  belt  from  north  to 
south,  with  a  branch  line  from  Muldon  to  Aberdeen.  The  Aberdeen 
and  Tombigbee  Valley  Railroad,  now  building,  will  traverse  the  cen- 
tral part  of  the  coimty  in  a  northwest  and  southeast  direction.  This 
network  of  railroads,  with  their  numerous  local  shipping  points, 
directly  connecting  the  large  centers  of  the  South,  affords  all  sections 
of  the  county  convenient  and  ample  market  facilities. 

The  public  roads  are  as  yet  largely  unimproved,  though  a  recent 
inauguration  of  the  contract  plan  for  improving  them  is  giving  some 
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good  results.  There  is  an  abundance  of  gravel  in  yarious  sections  of 
the  county,  and  while  little  of  this  material  has  been  utilized  so  far 
for  road  building,  it  will  eventually  be  used  for  this  purpose.  A 
system  of  good  roads  would  greatly  promote  the  general  welfare  of  the 
entire  area. 

The  drinking  water  of  the  county  is  obtained  from  surface  wells 
from  10  to  75  feet  deep,  and  from  artesian  wells,  from  250  to  2,000 
feet  in  depth.  The  surface  wells  are  invariably  good,  except  when 
subject  to  the  leachings  of  the  Umestome  rock  high  in  calcium  car- 
bonate, when  the  lime  content  tends  to  make  the  water  unpalatable. 
The  artesian  wells  supply  a  healthful  water  that  invariably  contains 
some  iron  salts.  In  many  sections  of  the  county,  especially  over  the 
level  sandy  valleys  of  the  Tombigbee  and  Buttahatchie  rivers,  the 
bountiful  supply  of  artesian  water  may  become  of  much  value  for 
irrigating  truck  or/ other  special  crops. 

CLIMATE. 

The  climate  of  Monroe  County  is  typical  of  the  warm  temperate  zone 
of  the  Southern  States.  The  winters  are  relatively  short  and  mild 
and  the  summers  are  long  and  hot,  a  condition  that  affords  a  long 
growing  season  for  crops,  as  well  as  a  wide  range  for  diversification. 
Cultivation  can  be  carried  on  practically  the  year  around.  The 
county  is  situated  too  far  from  the  Gulf  to  be  affected  by  the  Gulf 
breezes,  and  its  elevation  above  sea  level  is  insuflGlcient  to  give  it  a 
rarefied  atmosphere.  The  temperature  ranges  from  25®  F.  in  winter 
to  100*^  F.  in  summer,  with  an  average  of  about  42*^  for  the  winter 
and  80®  for  the  summer.  There  are  frequent  variations  during  the 
winter  months,  but  none  of  an  extreme  nature.  Freezes  may  occur 
from  time  to  time,  but  they  are  of  short  duration.  Snows  rarely 
occur.  The  humidity  intensifies  the  sensible  temperature  during 
the  winter  months  as  well  as  the  heat  of  summer,  which  is  generally 
oppressive  from  June  to  September. 

The  following  table,  compiled  from  the  records  of  the  Weather 
Bureau  station  at  Aberdeen,  shows  the  dates  of  the  last  killing 
frosts  in  spring  and  the  first  in  fall  for  a  series  of  years,  with  average 
dates  for  the  entire  period: 

Dates  of  first  and  last  killing  frosts  at  Aberdeen. 


Year. 

Last  in 
spring. 

First  In    ■ 
fall.       . 

Year. 

Last  In 
spring. 

First  in 
fall. 

1 

1898 '    Apr.  - 

1899 Mar.   2fi 

Oct.   27 
Nov.    3 

1903 

Mar.  26 
Apr.    6 
Mar.  21 
Apr.  14 
Mar.  31 

Oct.  25 
Oct.  23 
Oct   11 
Oct.  29 
Oct  31 

1904 

1900 

Apr.    1 

1906 

1901 

Nov.    6 
Nov.  28 

1907 

1902             
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The  annual  rainfall  is  about  47  inches,  with  the  highest  average 
precipitation  during  the  winter  and  spring  months  and  the  lowest 
during  the  months  of  September,  October,  and  November.  The 
rainfall  is  fairly  well  distributed  throughout  the  year  and  crops 
seldom  su£Per  from  drought,  and  tillage  methods  looking  to  the  con- 
servation of  the  soil  moisture  would  prevent  any  possible  damage 
to  crops  from  the  occasional  dry  seasons.  Summer  rains  usually 
occur  in  the  form  of  showers  or  thunderstorms,  while  the  winter 
rains  are  continuous  downpours,  resulting  in  much  erosion  over  the 
rolling  areas  and  extensive  flooding  of  the  depressions  and  valleys. 

The  following  table,  compiled  from  the  records  of  the  Aberdeen 
station,  gives  the  normal  monthly  and  annual  temperature  and  pre- 
cipitation: 

Normal  monthly  and  annual  temperature  and  precipitation  at  Aberdeen. 


Month. 


January.. 
Ftobmaiy. 
Maroh.... 

April 

May 

Jtme 

July 


Temper- 
ature. 


'  F. 
41.4 
40.6 
54.4 
62.2 
70.3 
78.1 
8a3 


Precipi- 
tation. 


Inehet. 
3.90 
6.13 
6.41 
3.63 
2.86 
6.24 
4.41 


Month. 


August 

September. 
October... 
November. 
December. 

Year 


Temper- 
ature. 


F. 

7a  6 

72.6 

61.0 

50.4 

42.2 


61.0 


Precipi- 
tation. 


Inehet. 
3.77 
2.62 
1.08 
3.14 
484 


47.02 


AGBICULTUKE. 

The  territory  now  embraced  within  the  limits  of  Monroe  County 
was  originally  a  part  of  the  Chickasaw  Indian  domain.  The  treaty 
of  1816  on  the  part  of  the  Chickasaw  Nation  gave  the  National  Gov- 
ernment the  lancU  included  in  the  "Original  coimty  of  Monroe,'*  con- 
sisting of  some  half  million  acres  along  the  Creek  frontier.  All  claims 
to  this  land  were  adjusted  within  a  few  years,  and  Mississippi  recog- 
nized it  as  a  possession  in  1821,  establishing  the  county.  The  valley 
of  the  Tombigbee  River  is  probably  the  earliest  line  of  settlement  in 
northern  Mississippi  and  the  section  first  given  to  active  agricultural 
pursuits.  The  earliest  settlers  coming  to  the  frontier  made  their 
homes  on  the  lighter  sandy  soils  east  of  the  river,  where  cultivation 
was  easy  and  a  water  supply  plentiful.  The  oldest  settlement  in  the 
coimty,  and  probably  the  oldest  abandoned  town  in  northern  Missis- 
sippi, is  Cotton  Gin  Port,  on  the  Tombigbee  River,  some  4  miles  west 
of  Amory.  This  was  an  important  frontier  post  when  the  treaty  of 
the  Chickasaw  Custom  House  made  Gaines  Trace  and  the  Tombigbee 
River  boundary  lines  between  American  and  Chickasaw  territory. 
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The  agriculture  of  these  early  days  consisted  of  a  crude  culture  of 
cotton,  com,  fruits,  and  vegetables  over  the  more  easily  tilled  and 
productive  soils.  The  pioneer  settlers,  as  well  as  the  Indians, 
obtained  a  livelihood  chiefly  by  fishing  and  trapping,  supplement- 
ing their  food  supply  by  growing  limited  areas  of  com  and  v^eta* 
bles.  To  encourage  the  growing  of  cotton  and  to  pacify  the  prejudices 
of  the  Indians,  the  Federal  Government  constmcted  a  primitive  cot- 
ton gin  at  thk  frontier  post  over  one  hundred  years  ago.  Old  Han^ 
ilton,  in  the  southern  part  of  the  county,  in  the  forks  of  the  Butta- 
hatchie  and  the  Tombigbee  rivers,  was  also  an  early  settlem^it  and 
the  county  seat  until  1830,  when  the  distinction  was  transferred  to 
Athens,  in  the  central  part  of  the  present  county.  Aberdeen,  laid 
out  in  the  thirties  and  incorporated  in  1837,  was  made  the  county 
seat  in  1849  and  has  been  the  chief  agricultural  center  ever  since. 

Cotton  soon  became  the  leading  crop.  Horsepower  gins  were  used, 
and  the  raw  product  was  shipped  from  Cotton  Gin  Port  and  later  from 
Aberdeen  by  way  of  the  Tombigbee  River  to  Mobile,  where  it  was 
exchanged  for  money  and  the  year's  supplies.  The  later  introduc- 
tion of  steam  gins  gave  an  impetus  to  cotton  production  and  the 
acreage  was  steadily  increased.  The  production  of  grain  and  oth^ 
common  farm  crops  kept  pace  with  the  agricultural  development. 
In  the  early  sixties  the  Mobile  and  Ohio  Railroad  traversed  the  west- 
em  part  of  the  coimty  from  north  to  south,  affording  more  conven- 
ient facilities  for  marketing  the  cotton  crop  and  for  the  importation 
of  supplies.  It  was  some  years  later  that  Aberdeen,  the  chief  dis- 
tributing point,  was  connected  by  a  branch  line  from  Muldon. 

The  agricultural  pursuits  of  Monroe  Coxmty  have  not  materially 
changed  since  its  early  history.  Conditions  have  improved  with  set- 
tlement, development,  and  general  advancement,  but  the  area  has 
always  been  distinctly  a  cotton-growing  section,  with  corn,  oats, 
wheat,  sorghum,  melons,  potatoes,  peanuts,  vegetfifbles,  numerous 
fruits,  berries,  cowpeas,  alfalfa,  Johnson  grass,  melilotus,  etc.,  as  sup- 
plementary crops  to  meet  in  part  the  demands  of  the  community. 
No  general  system  of  growing  crops  in  beneficial  rotation  has  ever 
been  practiced,  and  until  very  recently  no  attention  has  been  given 
to  the  adaptation  of  soils  to  crops. 

Commercial  fertilizers  are  used  extensively  on  the  lighter  sandy 
soils,  while  the  ''prairies,"  or  limestone  lands,  are  devoted  year  after 
year  to  the  production  of  cotton  or  com  without  fertilizers  of  any 
kind.  These  limestone  soils  being  probably  the  strongest  of  the  area, 
can  better  withstand  the  continual  drain  of  the  one-crop  system,  but 
the  lighter  sandy  soils  of  the  east  are  soon  reduced  to  a  low  producing 
capacity.  The  average  yield  of  cotton  on  the  limestone  lands  is  about 
one-half  bale  to  the  acre,  the  moderate  jdeld  being  due  to  the  clean- 
culture,  one-crop  system,  and  inadequate  tillage  methods.     Yields 
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may  be  higher  or  lower,  according  to  climatic  conditions  or  seasons, 
but  it  is  quite  feasible  to  employ  methods  of  cropping  and  of  tillage 
that  coidd  control  almost  any  adverse  conditions  and  bring  about  a 
consistent  good  yield.  The  adaptation  of  this  limestone  soil  to  alfalfa 
is  being  quite  generally  recognized,  and  the  acreage  of  this  crop  is 
increasing  from  year  to  year  with  paying  returns.  It  will  probably 
prove  one  of  the  very  profitable  staple  crops  of  the  prairie  belt. 

The  lighter  sandy  soils,  which  occur  largely  east  of  the  Tombigbee 
River,  are  better  adapted  to  a  variety  of  crops  than  the  black  prairie 
clays,  and  while  their  productiveness  may  be  reduced  through  incon- 
siderate methods  of  cropping  and  cultivation,  they  are  capable  of 
giving  profitable  crops  indefinitely  if  properly  cultivated.  They  are 
easily  handled,  well  drained,  respond  readily  to  fertilizers,  and  are  sus- 
ceptible of  permanent  improvement,  and  in  this  case  particularly  the 
importance  of  crop  rotation,  adequate  tillage  methods,  and  the  addi- 
tion of  organic  matter  can  not  be  overestimated.  In  the  absence  of 
stable  manures,  a  leguminous  crop  every  two  or  three  years,  preferably 
cowpeas,  to  be  plowed  under,  is  recommended  to  supply  the  necessary 
humus  to  the  soiL 

Cultivation  is  practically  along  the  same  lines  as  it  was  years  ago, 
except  by  some  of  the  more  progressive  farmers,  who  employ  efficient 
labor-saving  noiachinery  and  practice  improved  methods  leading  to 
intensive  cultivation.  Crops  are,  however,  generally  planted  and 
matured  with  as  Uttle  expense  as  possible.  The  preparation  of  the 
land  commences  immediately  after  the  late  winter  rains  of  January 
and  February,  when  the  land  is  broken  from  3  to  5  inches  deep 
and  allowed  to  stand  until  planting  season  before  it  is  bedded  and 
seeded.  The  method  generally  followed  is  to  allow  the  cotton  lands 
to  remain  untouched  throughout  the  winter  season,  and  to  prepare 
them  for  cotton  in  the  spring  by  simply  running  a  plow  down  the  old 
seed  bed  and  bedding  the  land  over  the  old  bed  furrow  between  the 
former  rows.  During  the  planting  season,  or  when  the  land  is  bedded, 
commercial  fertilizers  are  drilled  in  at  the  rate  of  about  200  to  300 
poimds  to  the  acre.  Some  of  the  more  progressive  farmers  who  own 
and  cultivate  their  own  farms  have  adopted  methods  that  are  far 
more  effective  in  producing  increasing  yields.  The  crops  are  rotated, 
and  the  lands  are  plowed  deeply  in  the  fall  and  seeded  with  some 
winter  cover  crop,  which  prevents  any  extensive  washing  and  also 
affords  a  supply  of  organic  matter  with  its  resultant  benefits. 

The  present  careless  and  inefficient  treatment  of  land  is  due  largely 
to  the  prevailing  system  of  tenantry.  The  tenant,  having  only  an 
immediate  and  temporary  interest  in  the  land  he  tills,  plants  and 
niatures  his  crops  of  cotton  and  com  with  the  least  possible  expense, 
curtailing  tillage  and  fertilizer  applications  to  a  minimum,  which  prac- 
tice, while  disastrous  to  the  land,  is  nevertheless  profitable  to  the 
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landowner,  for  his  share  of  the  crop  returns  is  a.high  interest  on  the 
value  of  the  lands.  In  certain  sections  of  the  county  the  good  yields 
on  limited  areas  well  cultivated  by  the  owners  are  in  noticeable  con- 
trast to  the  results  secured  by  the  average  tenant  farmer. 

The  one  great  inexhaustible  natural  resource  of  the  county  is  the 
soil,  and  the  area  will  always  be,  primarily,  an  agricultural  district. 
No  section  of  it  has  yet  reached  its  possible  producing  capacity. 
The  abimdance  of  land,  conditions  of  tenure,  and  the  easy  methods 
of  cultivation  are  factors  retarding  a  more  progressive  and  more 
highly  developed  agriculture,  but  a  spirit  of  progress  is  clearly  shown 
by  an  increasing  interest  in  agricultural  pursuits  and  a  more  general 
prosperity  throughout  the  coimty. 

To  effect  a  more  comprehensive  utiUzation  of  the  great  soil  re- 
sources of  the  county  and  to  bring  about  a  more  intensive  and  profit- 
able agriculture  the  following  suggestions  are  offered:  First,  a  wider 
diversification  of  crops,  including  possibly  the  introduction  of  new 
crops  and  the  selection  of  crops  according  to  soil  adaptation;  second, 
the  more  economic  production  of  the  staple  crops  of  cotton  and  com, 
which  can  be  largely  brought  about  by  deeper  plowing,  to  prevent 
erosion  and  to  produce  a  superior  seed  bed;  third,  a  systematic 
rotation  of  crops,  including  the  frequent  use  of  cover  crops  to  be 
plowed  imder,  preferably  a  legume,  to  supply  necessary  humus  to 
the  soil,  and  last,  the  practice  of  careful  seed  selection. 

The  farm  labor  is  largely  colored  and  the  supply  is  usually  equal  to 
the  demand.  It  is  chiefly  unskilled,  but  fairly  efficient  under  super- 
vision. The  method  of  employment  is  usually  by  contract  for  the 
year,  with  a  monthly  wage  of  from  $10  to  $15  with  subsistence, 
though  much  day  labor  is  employed,  especially  during  the  rush  of 
the  cotton  chopping  and  cotton  picking  seasons.  The  daily  wage 
ranges  from  75  cents  to  $1.50,  the  rate  being  determined  by  the 
demand.  Occasionally  day  labor  is  paid  by  piecework,  which 
averages  about  $1  a  day.  The  cotton  chopper  receives  so  much  per 
acre  and  the  cotton  picker  so  much  per  himdred  poimds,  the  price 
being  about  $1  per  acre  for  choppers  and  about  75  cents  a  himdred 
pounds  for  picking. 

Owing  to  the  absence  of  near-by  industrial  centers  the  native  labor 
is  fairly  well  distributed  throughout  the  area,  and  while  the  labor  is 
not  entirely  adequate  and  satisfactory,  the  question  presents  no  such 
serious  difficulty  here  as  exists  in  many  other  sections  of  the  South. 

For  the  most  part  the  fanning  is  carried  on  by  tenants  on  a  share 
basis  or  for  a  cash  rent  per  acre.  When  the  owner  furnishes  all  work 
stock,  land,  seed,  and  house  for  tenant,  he  receives  one-half  of  all 
crops;  when  he  furnishes  only  the  land  and  a  house  for  the  tenant 
he  receives  one-fourth  the  products.  The  cash  renter  pays  $2  to  $5 
an  acre,  according  to  the  productiveness  of  the  land;    the  black 
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prairies,  being  the  most  productive  soils,  naturally  command  the 
highest  rent. 

According  to  the  census  of  1900  there  were  372,738  acres  in  farms, 
of  which  187,404  were  improved.  The  average  size  farm  was  76.8 
acres,  and  27.9  per  cent  of  the  farms  were  operated  by  owners.  The 
value  of  farm  lands  and  improvements,  farm  buildings,  implements, 
and  machinery,  and  Uve  stock  amoimted  in  1899  to  $4,985,595,  the 
expenditures  for  labor  and  fertilizers  $82,910,  and  the  value  of 
products  not  fed  to  live  stock  $2,009,066. 

SOILS. 

Monroe  County  lies  wholly  within  the  broad  physiographic  division 
known  as  the  Coastal  Plain  Region.  Various  geological  formations 
influence  the  character  of  the  soil  material,  and  while  the  soils  follow 
more  or  less  distinctly  the  broad  lines  of  the  original  formations,  many 
complications  are  encountered.  Three  geological  formations  consti- 
tute the  substrata  of  the  county — the  Selma  chalk  in  the  western, 
the  Eutaw  (Tombigbee)  in  the  central,  and  the  Tuscaloosa  in  the 
eastern  part — all  extending  in  a  general  north  and  south  direction 
and  belonging  to  Cretaceous  time.  The  Selma  chalk  alone  of  these 
three  formations  gives  rise  to  a  soil  material  iminfluenced  by  more 
recent  deposits,  the  Eutaw  and  Tuscaloosa  being  covered  by  the  sedi- 
mentary Lafayette  and  Columbia  formation  and  to  a  less  extent  by 
alluvial  deposits  of  Recent  age. 

The  Selma  chalk  formation,  or  rotten  limestone,  is  a  stratum  of 
impure  fine-grained  Cretaceous  limestone,  underlying  the  western 
part  of  the  county.  Its  thickness  varies  from  less  than  a  hundred 
to  several  hundred  feet,  the  depth  increasing  toward  the  south,  and 
the  percentage  of  calcium  carbonate  also  becomes  higher  as  one  pro- 
ceeds south.  The  formation  was  laid  down  in  a  rapidly  deepening 
sea  at  the  close  of  Cretaceous  time  and  has  in  its  unchanged  condition 
a  characteristic  bluish  tint.  On  weathering  it  becomes  a  whitish 
color,  while  the  resulting  soil  product  invariably  has  a  dark-gray  to 
black  color.  This  formation  gives  rise  to  the  broad  ''prairie"  or 
''black  lands''  in  the  western  part  of  the  county,  the  soil  being  tech- 
nically known  as  the  Houston  clay. 

In  the  more  rolling  areas  or  bluffs  that  skirt  the  stream  bottoms  small 
areas  of  the  exposed  limestone  frequently  occur,  resulting  from  severe 
erosion;  such  areas  were  mapped  as  Houston  chalk.  The  reworked 
material  from  the  limestone  found  as  marginal  strips  of  varying 
breadth  along  the  streams  that  flow  through  the  limestone  areas, 
having  been  transported  through  the  action  of  surface  waters  or 
taken  in  suspension  and  deposited  at  lower  levels  during  periods  of 
excessive  rainfall  and  overflow,  is  designated  as  Trinity  clay.  To 
the  west  of  the  Houston  clay  and  extending,  roughly,  to  the  more 
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recent  deposits  of  the  rolling  sandy  country  and  the  Tomhigbee 
Valley  soils,  are  extensive,  comparatively  level  to  rolling  areas,  the 
soil  material  of  which  is  closely  related  to  the  Selma  chalk  derivatives. 
These  areas  support  a  growth  of  hardwood  and  include  much  of  the 
land  that  is  locally  termed  "post-oak  land."  The  formation  giving 
rise  to  this  material  appears  to  be  more  or  less  calcareous  laminated 
clay.  It  is  a  later  deposit  than  the  Selma  chalk,  and  was  evidently 
laid  down  while  the  lime  rock  was  yet  submerged.  Capping  some 
of  the  higher  elevations  over  this  formation  is  a  thin  mantle  of  the 
Lafayette,  which  no  doubt  influences  the  color  of  at  least  some  small 
areas.  Over  the  zone  of  this  argillaceous  deposit  the  Oktibbeha  clay, 
Oktibbeha  clay  loam,  and  Oktibbeha  silt  loam  are  developed  exten- 
sively, while  in  depressions  and  poorly  drained  areas  the  Lufkin  clay 
predominates,  with  some  small  areas  of  the  Lufkin  silt  loam. 

The  soil  material  east  of  the  general  line  of  the  Tombigbee  River 
belongs  to  Quaternary  time  and  includes  the  Lafayette,  Columbia, 
and  Recent  deposits.  The  Lafayette  formation,  consisting  of  strata 
of  sand  and  sandy  clay,  is  developed  extensively  over  the  rolling  and 
hilly  divide  between  the  Buttahatchie  and  Tombigbee  rivers,  extend- 
ing entirely  across  the  county  from  north  to  south.  It  also  occurs  in 
small  areas  about  3  miles  south  of  Aberdeen  and  in  the  forks  of  Old 
Town  Creek  and  the  Tombigbee  River,  in  the  northern  part  of  the 
county. 

Throughout  the  extent  of  this  formation  occur  the  Orangeburg 
soils,  the  Orangeburg  fine  sandy  loam  predominating.  Wherever 
erosion  has  been  active  in  transporting  the  sandy  surface  material, 
the  sandy  clay  has  been  exposed,  giving  rise  to  the  Orangeburg  clay 
type,  which  is  found  chiefly  on  the  slopes  of  the  hills  or  ridges. 

Closely  associated  with  the  Orangeburg  soils  is  the  Guin  type  of 
soil,  foimd  extensively  in  the  northeastern  and  eastern  sections  of  the 
county  upon  the  rolling  to  hilly  uplands  skirting  the  Buttahatchie  Val- 
ley, the  Sipsie  River  Valley,  and  Splunge  Creek.  Over  some  of  the 
hills  occupied  by  the  Guin  fine  sandy  loam  are  found  ferruginous 
sandstone  masses,  the  only  consolidated  rock  fragments  found  in  the 
area.  This  soil  is  developed  extensively  in  Lamar  Coimty,  Ala., 
under  the  same  conditions  as  in  this  county.  The  color  is  a  brownish  to 
reddish  yellow,  and  the  soil  differs  from  those  of  the  Orangeburg  series 
chiefly  as  to  color.  The  sedimentary  deposit  is  no  doubt  of  the  same 
age  as  the  Lafayette,  its  color  being  influenced  by  manner  of  deposi- 
tion or  mineralogical  composition.  Being,  as  a  rule,  of  very  hilly 
topography,  the  Guin  fine  sandy  loam  has  little  agricultural  value 
and  is  prized  chiefly  for  its  timber  growth  of  hardwood  and  pine. 

The  Columbia  formation,  consisting  of  a  deposit  of  brown  and 
yellow  loams,  is  found  extensively  over  the  broad  and  gently  rolling 
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to  undulating  strip  of  country  between  the  Tombigbee  River  and  the 
hilly  divide  separating  the  two  large  drainage  lines.  It  also  mantles 
certain  areas  of  the  Lafayette  formation,  as  evidenced  by  outcrops  of 
that  red  material  on  the  slopes  or  escarpments  passing  to  lower  levels. 
It  is  possible  that  the  Guin  type  of  soil  owes  its  origin  in  part  to  this 
formation,  for  these  brown  and  yellow  loams  are  found  over  most  of 
the  hill  country  of  Mississippi. 

The  yellow  loams  in  this  area  have  given  rise  to  the  Norfolk  fine 
sandy  loam  and  Cahaba  silt  loam,  while  the  brown  material  has  influ- 
enced the  development  of  the  Amory  fine  sandy  loam. 

In  the  depressions  and  poorly  drained  areas  which  admit  of  little 
or  no  aeration  and  oxidation,  the  underlying  clays  are  generally  of  a 
tenacious,  impervious  nature  and  a  grayish-white  color;  such  areas 
were  included  in  the  Lufkin  series. 

The  recent  deposits  give  rise  to  all  the  types  established  along  the 
stream  courses.  These  have  been  formed  through  water  action  since 
the  recession  of  the  ancient  sea.  The  Tombigbee  River  Valley,  vary- 
ing in  breadth  from  2  to  6  miles,  shows  a  compilation  of  soil  material 
which  results  in  several  types  of  soil.  Comparatively  little  of  these 
bottoms  is  under  cultivation.  Three  soils  were  mapped  as  follows: 
Cahaba  fine  sandy  loam,  Cahaba  loam,  and  Ocklocknee  clay  loam, 
with  boundaries  more  or  less  arbitrarily  drawn.  The  Cahaba  fine 
sandy  loam  occurs  over  the  highest  and  oldest  of  the  alluvial  terraces 
and  is  little  subject  to  overflow.  The  line  of  separation  from  adjoining 
soils  derived  from  distinct  geological  formations  is  often  insensible 
and  as  drawn  wholly  arbitrary.  The  Cahaba  loam  represents  a 
rather  silty  material  along  second  bottoms,  and  is  inundated  during 
excessive  rainfall.  The  Ocklocknee  clay  loam  includes  all  the 
inmiediate  overflow  lands  and  depressions  which  may  be  found 
scattered  promiscuously  over  the  valley  area.  By  far  the  larger  part 
of  the  Tombigbee  bottoms  is  thickly  covered  with  hardwood  and  gum 
and  a  luxuriant  growth  of  underbrush.  A  detail  traverse  of  this 
section  would  have  required  more  time  than  seemed  to  be  justifiable. 
Extensive  drainage  will  be  necessary  before  these  fertile  soils  can  be 
developed  for  agricultural  purposes.  The  Ocklocknee  silt  loam  is  a 
valley  or  bottom  soil  of  the  Buttahatchie  River,  differing  slightly 
from  those  of  the  Tombigbee  River,  on  account  of  the  limestone 
wash  of  the  latter.  Along  the  smaller  streams  the  alluvial  material 
gives  rise  to  the  Ocklocknee  loam. 

Twenty-two  types  of  soil  were  established  in  the  county,  occurring 
chiefly  as  derivative  material  from  the  underlying  geological  forma- 
tions and  as  reworked  material  transported  by  surface  waters  or 
taken  into  suspension  and  deposited  by  the  river  waters  during 
seasons  of  overflow.    Local  conditions  of  erosion,  oxidation,  etc.. 
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have  combined  to  modify  certain  small  areas  over  extensive  types, 
and,  in  some  instances,  have  resulted  in  creating  such  characteristic 
diflFerences  that  distinct  soil  types  have  been  formed. 

The  following  table  gives  the  name  and  the  actual  and  relative 
extent  of  each  type: 

Areas  ofdiffererU  toils. 


Sofl. 


Orangeburg  fine  sandy  loain . . . 

Houston  clay 

Cahaba  sUt  loam 

Cahaba  fine  sandy  loam 

Ouin  fine  sandy  loam 

•  Trinity  clay 

Oktibbeha  clay  loam 

Ocklocknee  clay  loam 

Ocklocknee  loam 

Oktibbeha  sUt  loam 

Ocklocknee  silt  loam 

Norfolk  fine  sandy  loam 


Acres. 

Per  cent. ' 

02,092 

10.1 

58,176 

12.0  i 

40,664 

10.2 

33,024 

6.8 

20,568 

6.1 

27,004 

6.7 

24,000 

4.0 

23,616 

4.0, 

22,012 

4.7 

22,400 

4.6 

20,544 

4.2 

16,102 

3.4 

Sou. 


Amory  fine  sandy  loam 

Cahaba  loam 

Lufkin  silt  loam 

Oktibbeha  clay 

Lufldn  clay 

Myatt  fine  sandy  loam 

Sosqaebanna  fine  sandy  loam. 
Oktibbeha  fine  sandy  loam . . , 

Orangeburg  clay 

Houston  chalk 

Total 


Acns. 


15,744 
15,232 
12,352 
11,456 
3,302 
2,432 
1,664 
1,664 
1,000 
512 


487,040 


Percent. 


3.2 

3.1 

2.5 

2.4 

.7 

.5 

.3 

.3 

.3 

.1 


It  is  thus  seen  that  Monroe  County  oflFers  a  diversity  of  soil  types 
sufficient  to  warrant  a  very  diversified  agriculture.  The  fertile  first 
and  second  bottoms  along  the  Tombigbee  and  Buttahatchie  rivers, 
together  with  the  alluvial  soils  of  their  larger  tributaries,  present  a 
vast  acreage  of  clay  loams,  loams,  and  sandy  loams  that  are  suscep- 
tible to  improvement  and  a  profitable  use  in  the  production  of  many 
different  crops.  The  upland  soils  vary  in  structure  from  the  stiff, 
heavy  black  clays  of  the  undulating  prairie  land  to  the  light  sandy 
soils  of  the  hilly  sections  in  the  eastern  part  of  the  coimty.  None  of 
these  soils  are  as  yet  given  to  intensive  cultivation  and  little  regard 
is  paid  to  their  fitness  for  special  crops.  Yields  are  generally  rather 
low,  and  cultivation  is  confined  largely  to  the  stronger  or  more  easily 
tilled  areas.  The  limestone  soils  are  probably  the  strongest  of  the 
area  and,  despite  the  continual  drain  of  the  clean-culture,  one-crop 
system,  they  maintain  a  rather  high  state  of  productiveness.  The 
lighter  sandy  soils  under  similar  treatment  are  soon  reduced  in  pro- 
ductivity, and  commercial  fertilizers  are  demanded  for  profitable 
returns.  With  the  introduction  of  improved  methods  and  a  proper 
system  of  crop  rotation  these  soils  can  be  vastly  strengthened  and 
improved.  There  is  very  little  land  in  the  coimty  that  can  be  con- 
sidered of  doubtful  value  for  agriculture. 


HOUSTON   CLAY. 


The  soil  of  the  Houston  clay,  to  a  depth  of  from  10  to  15  inches,  is  a 
brownish-gray  to  black  clay  loam  to  clay.  It  grades  or  often  passes 
more  abruptly  into  a  lighter-colored  subsoil  of  practically  the  same 
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texture,  being,  however,  more  plastic  and  tenacious,  because  of  the 
higher  moisture  content  and  the  lower  content  of  organic  matter. 
The  type  varies  somewhat  where  influenced  by  difference  in  topog- 
raphy or  the  proximity  of  other  geological  formations.  Areas  were 
encountered  which  showed  a  black  to  drab-colored  material  3  feet 
deep,  such  areas  being  confined  chiefly  to  the  rather  level  or  depressed 
sections  of  the  prairie  belt.  The  brownish-gray  phase  is  foimd  only 
on  the  slopes  of  the  gentle  swells  or  knolls  that  mark  the  more  elevated 
areas.  This  phase  may  show  a  decided  brownish  color  3  feet  deep,  or, 
where  the  limestone  is  sufficiently  near  the  surface,  the  whitish  par- 
tially rotted  material  may  be  encountered  at  from  24  to  36  inches. 
Small  rock  fragments,  remaining  from  the  weathering  of  the  lime- 
stone, are  quite  numerous.  Much  of  the  typical  Houston  clay  of  this 
area  will  show  a  decided  brownish  clay  subsoil  underneath  the  dark- 
gray  to  black  surface  soil,  with  the  brownish  material  resting  directly 
on  the  unaltered  Selma  chalk  formation.  The  brownish  color  of  the 
material  in  this  position  is  no  doubt  due  to  the  oxidation  of  certain 
iron  compounds  in  the  original  limestone.  That  the  coloring  does  not 
extend  to  the  surface  is  due  to  the  complete  process  of  weathering, 
thorough  leaching,  and  the  incorporation  of  more  or  less  organic 
matter.  Where  the  Umestone  is  consistently  at  or  near  the  surface, 
as  is  true  only  of  the  more  rolling  sections  of  the  prairie  lands  or  along 
the  slopes  of  stream  valleys,  the  surface  soil  will  vary  from  brown  to  a 
grayish  white  in  color,  and  the  subsoil  will  show  a  correspondingly 
grayish-white  color  with  the  rotten  Ume  rock  at  from  18  to  36  inches 
below  the  surface.  Such  areas  generally  show  some  fossil  shells  that 
have  remained  from  the  weathering  of  the  limestone  material. 

The  Houston  clay  being  of  very  fine  texture  and  close  structure 
becomes  quite  sticky  and  tenacious  when  wet  and  bakes  hard  on 
drying.  Cultivation  is  more  or  less  difficult,  but  when  handled  at  the 
right  moisture  content  the  soil  becomes  loamy  and  friable. 

The  type  occurs  in  the  western  part  of  the  county  from  north  to 
south  and  is  known  as  the  ''prairie,"  or  ''black  lands."  The  Ume- 
stone formation  from  which  it  is  derived  is  continuous  with  the  forma- 
tion that  is  found  extensively  in  Lee,  Chickasaw,  Clay,  Lowndes, 
Oktibbeha,  and  Noxubee  counties,  where  it  gives  rise  probably  to 
similar  soil  conditions. 

The  surface  of  the  Houston  clay  is  undulating  to  very  gently  roUing, 
with  some  comparatively  level  areas  in  the  prairie  belt  proper  and 
some  rather  hilly  areas  along  the  border  of  the  limestone  formation. 
Drainage  as  a  rule  is  good,  though  much  of  the  lower  lying  areas  or 
depressions  would  be  benefited  by  artificial  draiuage,  preferably  by 
the  use  of  tile.  From  the  crests  of  the  gentle  elevations  there  is  an 
easy  decline  to  the  broad  and  shallow  valleys  which  furnish  outlet  for 
excess  rainfall.     Such  a  condition  precludes  any  severe  or  even  harm- 
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ful  erosion,  if  any  regard  be  given  this  feature  of  soil  management. 
The  larger  drainage  lines  show  broad  and  comparatively  level  valleys 
with  well-worn  stream  channels  from  6  to  25  feet  deep,  which  can 
accommodate  all  rainfall,  except  during  the  heavy  rainy  seasons 
when  the  entire  valleys  may  be  inundated.  On  the  more  rolling 
to  hilly  areas  erosion  is  often  more  or  less  severe,  and  numerous  gullies 
or  washes  are  often  foimd  extending  down  the  slopes,  or  the  rotten 
hmestone  may  be  exposed,  giving  rise  to  the  type  of  soil  mapped 
as  Houston  chalk. 

The  Houston  clay  is  derived  from  the  weathering  of  the  Selma  chalk 
formation  of  Cretaceous  age.  This  formation  is  a  rather  impure  and 
loosely  structured  lime  rock.  There  appears  to  be  a  covering  of  a 
later  calcareous  deposit,  often  approaching  an  argillaceous  shale, 
over  a  portion  of  the  Selma  chalk  formation,  probably  laid  down 
while  the  lime  rock  was  under  water,  and  this  later  material  enters 
into  the  formation  of  portions  of  the  Houston  clay,  though,  by  itself, 
it  gives  rise  to  a  soil  material  so  different  from  Houston  soils  that  a  new 
soil  series  was  established  to  cover  it.  No  doubt  the  larger  part  of  the 
Houston  clay  represents  the  residue  from  the  weathering  of  the  lime- 
stone formation,  without  the  admixture  of  any  other  material. 

This  Houston  clay  supports  no  timber  growth,  and  practically  all 
of  the  type  is  cultivated  except  the  rather  hilly  areas,  which  are  left 
in  native  grasses  and  utilized  as  pasture.  Cotton  and  com  are  the 
chief  crops,  though  the  recent  introduction  of  alfalfa  and  its  success- 
ful culture  may  make  this  one  of  the  staple  crops  of  the  limestone 
lands.  While  the  soil  is  not  well  suited  to  trucking,  various  vegeta- 
bles in  small  patches  are  grown  for  home  consumption.  Com  will 
yield  from  25  to  60  bushels  per  acre  and  cotton  from  one-third  to 
three-fourths  bale  per  acre,  according  to  seasons  and  methods  of 
management.  Little  attention  has  been  given  toward  conserving  or 
increasing  the  fertility  of  this  soil  and  the  yields  depend  on  the 
innate  producing  power  of  the  soil.  No  systematic  rotation  of  crops 
is  practiced  and  little  fertilizer  is  used.  The  natural  productiveness 
of  this  soil  seems  in  many  cases  almost  inexhaustible.  Instances 
were  noted  where  cotton  had  been  grown  continuously  on  the  same 
field  for  twenty-five  years,  maintaining  a  yield  of  one-half  bale  to 
the  acre,  without  the  addition  of  ai^y  organic  matter  or  mineral  fer- 
tilizers during  the  entire  period.  The  practice  of  cultivating  this 
soil  to  the  clean-culture  crops,  like  cotton  and  com,  year  after  year, 
is  responsible  in  part  for  its  stiff,  tenacious  nature.  A  rotation  of 
crops,  including  a  legmne  every  few  years  to  be  plowed  under,  would 
tend  to  loosen  up  the  soil  and  also  tend  in  other  ways  to  make  the 
fields  more  valuable  for  the  staple  crops.  It  is  advisable  to  plow  this 
soil  deeply  in  the  fall,  10  or  12  inches,  and  to  practice  frequent  and 
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shallow  cultivation  diiring  the  growing  season.  This  method  would 
prevent  any  serious  erosion,  tend  to  conserve  the  soil  moisture  in  case 
of  summer  droughts,  and  break  down  the  compact  soil  structiuie. 

This  limestone  soil  appears  to  be  eminently  adapted  to  the  grow- 
ing of  forage  crops,  especially  alfalfa,  sweet  clover  {MelUotus  cdba), 
and  Johnson  grass.  The  growing  of  alfalfa  will  no  doubt  be  found 
profitable  and  will  imquestionably  take  its  place  as  one  of  the  staple 
crops.  In  this  connection  live  stock  and  dairying  could  be  made 
important  industries.  For  alfalfa  the  land  should  be  well  drained, 
free  from  weeds,  and  the  seed  bed  thoroughly  prepared.  It  appears 
that  the  entire  section  is  well  inoculated;  but  if  it  is  not,  a  sprinkling 
of  earth  from  a  seeded  area  will  meet  the  requirements.  •  Often  a  fair 
dressing  of  lime  is  advisable  prior  to  seeding,  as  leaching  may  have 
removed  most  of  the  original  lime  content  of  the  immediate  surface. 
While  Johnson  grass  grows  well,  lands  are  seldom  seeded  to  this  crop, 
because  it  is  more  or  less  a  pest  in  cotton  and  com  fields.  Melilotus 
is  indigenous  to  the  soil  and  is  f oimd  growing  over  most  of  the  uncul- 
tivated areas. 

The  Houston  clay  is  probably  the  strongest  upland  soil  of  the  area 
and  has  a  value  of  from  $25  to  $75  an  acre,  according  to  location  and 
conditions  of  improvement. 

The  following  table  gives  the  average  results  of  mechanical  analy- 
ses of  samples  of  the  soil  and  subsoil  of  this  type: 


Mechanical  analyses  of  Houston  clay 

Number. 

DescripUon. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

Silt. 

Clay. 

19022, 19024 

Soil 

PereerU. 

0.1 

.0 

Per  cent.  '  Per  cent. 
0. 7            0-0 

Percent, 
5.6 
7.7 

Percent, 
14.1 
11.9 

Percent, 
66.9 
50.4 

Percent. 
21.6 

19023,19025 

Subsoil 

1.2 

.9 

28.1 

HOUSTON  CHALK. 


The  soil  mapped  as  Houston  chalk  is  developed  in  the  area  to  a 
very  limited  extent.  It  represents  exposures  of  the  more  or  less 
disintegrated  Selma  chalk  formation  of  Cretaceous  time.  The  expo- 
sures are  the  result  of  rather  severe  erosion,  and  they  naturally  occur 
on  the  slopes  of  the  more  rolling  lands  and  along  the  escarpments  of 
the  larger  stream  courses.  The  accumulation  of  soil  in  such  places 
is  largely  prevented  by  continual  washing.  There  may  be  here  and 
there  a  few  inches  of  loose  grayish-white  material  on  the  surface, 
but  not  enough  to  allow  the  growing  of  crops.  When  the  accumula- 
tion is  sufficient  to  create  a  surface  soil,  erosion  is  less  severe  and 
the  color  of  the  soil  becomes  darker;  in  such  cases  the  material 
becomes  the  Houston  clay. 
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Cultivation  of  the  Houston  chalk  is  impossible,  as  the  areas  are 
invariably  deeply  gullied.  Such  areas  can  be  reclaimed  and  fitted 
for  cultivation  by  adapting  methods  to  hold  the  weathered  material 
in  place  until  a  soil  can  be  produced,  and  this  perhaps  can  be  best 
accomplished  by  growing  MeUlotus.  This  plant  will  flourish  aa 
the  exposed  limestone,  and  when  thickly  seeded  tends  to  check  con- 
siderably the  processes  of  erosion.  The  only  profitable  utilization 
of  such  areas  is  in  growing  this  forage  crop. 

TRINPTY  CLAY. 

The  soil  of  the  Trinity  clay,  to  a  depth  of  from  8  to  15  inches, 
is  a  very  dark-gray  to  black  clay  loam  or  clay.  The  subsoil  is  of  a 
lighter  color,  generally  drab  to  gray,  though  the  darker  color  may 
sometimes  extend  to  a  depth  of  3  feet.  Occasionally  along  a  stream 
course  that  marks  the  boundary  of  the  limestone  formation  the 
lower  depths  of  the  soil  section  may  show  a  brownish  color,  owing 
to  the  fact  that  reworked  material  from  the  limestone  has  been  mixed 
with  other  material  which  is  a  residual  product  of  the  underlying 
formation. 

The  Trinity  clay  is  stiflF,  tenacious,  and  plastic  when  wet.  On 
drying,  the  surface  bakes  hard  and  cracks.  It  is  generally  much 
darker  in  color  than  the  Houston  clay,  owing  no  doubt  to  the  presence 
of  much  organic  matter. 

The  Trinity  clay  occurs  only  in  the  western  part  of  the  county, 
along  the  stream  courses  which  flow  through  the  Umestone  areas.  It 
holds  a  marginal  position  along  the  channels  of  both  the  large  and 
small  streams,  and  has  a  comparatively  level  topography.  Over 
the  depressions  and  broad  level  valley  lands  natural  drainage  is  often 
inadequate,  and  ditches  are  necessary  to  carry  off  excess  water. 

Like  the  Houston  clay,  when  handled  at  the  right  moisture  con- 
tent the  present  type  responds  in  a  good  tilth ;  but  when  plowed  too 
wet  it  breaks  in  clods  that  are  broken  down  \i4th  difficulty,  and  when 
plowed  too  dry  the  same  difficulty  is  experienced  in  procuring  a 
well-pulverized  seed  bed.  If  plowed  deeply  in  the  fall  or  winter  an 
excellent  structure  is  secured  for  spring  and  summer  cultivation. 

The  Trinity  clay  is  a  derivative  soil  from  the  Selma  chalk  forma- 
tion. It  is  reworked  material.  Found  only  in  depressions  or  as 
marginal  strips  along  stream  courses,  it  represents  the  weathered 
product  of  the  Selma  chalk  which  has  been  transported  from  the 
surrounding  elevations  through  the  action  of  surface  waters  or  which 
has  been  taken  into  suspension  and  deposited  along  stream  courses 
during  seasons  of  excessive  rainfall  and  overflow.  The  type  is 
largely  subject  to  inundation  during  the  rainy  seasons  of  the  winter 
months. 
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A  phase  of  the  type,  found  in  two  areas,  one  along  Tallabinnela 
Creek  and  the  other  near  James  Creek  in  connection  with  the  Ume- 
stone  wash,  consists  of  from  6  to  10  inches  of  a  rather  heavy  silt 
loam  of  a  grayish-brown  to  dark  grayish  color.  It  has  a  rather 
level  topography,  and  drainage  is  naturally  inadequate.  This  phase 
is  derived  from  the  wash  material  from  the  surrounding  elevations 
and  that  transported  in  suspension  and  deposited  during  overflows. 
The  reworked  material  is  largely  from  the  limestone  areas,  though 
there  is  some  silty  material  from  the  Oktibbeha  soils. 

Being  a  very  productive  soil,  most  of  the  Trinity  clay  is  under 
cultivation  and  generally  planted  to  cotton  and  com.  Com  produces 
from  40  to  75  bushels  and  cotton  from  one-half  to  three-fourths  bale 
to  the  acre  without  any  f ertiUzers.  The  soil  seems  to  be  well  suited  to 
forage  crops.  Many  areas  support  a  luxuriant  growth  of  Johnson 
grass,  but  as  this  crop  is  controlled  with  diflBculty,  it  practically 
precludes  any  frequent  rotation  and  is  not  very  popular.  When 
well  seeded  it  yields  from  2  to  4  tons  to  the  acre,  and  the  farmer 
should  expect  to  let  it  run  for  several  years.  When  the  soil  is  well 
drained  alfalfa  will  do  well,  but  owing  to  the  danger  from  floods  over 
a  large  part  of  the  type  and  the  consequent  drowning  of  the  plants 
it  is  not  recommended  for  this  crop,  especially  as  there  is  an  abundance 
of  upland  prairie  soil  that  is  better  suited  to  the  habits  of  the  plant. 

While  this  soil  contains  some  organic  matter  from  the  wash  of  the 
surroimding  elevations,  its  stiff,  intractable  nature  could  be  advan- 
tageously modified  by  the  incorporation  of  more  organic  matter  in  the 
shape  of  roots  and  stubble  plowed  imder.  A  good  mechanical  or 
physical  condition  of  the  soil  is  no  doubt  the  most  3ssential  factor  in 
securing  high  yields.  Good  drainage,  deep  plowing  in  the  fall,  and 
frequent  shallow  cultivation  during  the  summer  season  would  do  much 
to  equalize  the  yearly  crop  returns,  as  it  would  tend  to  prevent  any 
severe  distress  to  crops  either  in  wet  seasons  or  in  droughts. 

The  soil  has  a  value  of  from  $10  to  $60  an  acre,  according  to  location 
and  conditions  of  improvement. 

The  following  table  gives  the  results  of  mechanical  analyses  of 
samples  of  the  soil  and  subsoil: 

Mechanical  analyses  of  Trinity  day. 


Number. 

Descrlptkm. 

Fine 
gravel. 

Coane 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

sut. 

Clay. 

19066    

Soil 

Percent, 
ao 

.0 

PerctnL 
4.2 
2.9 

Percent. 
2.2 
1.3 

Percent. 
11.8 
13.5 

Percent. 
4.6 
7.1 

Percent 
30.3 
86.8 

Percent. 
38.7 

19057 

Subooil 

38.4 
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OKTIBBBHA  CLAT. 


The  soil  of  the  Oktibbeha  clay,  to  a  depth  of  8  to  12  inches,  is  a 
brownish  to  reddish-brown  clay,  often  approaching  a  clay  loam  in 
texture.  The  first  inch  or  two  of  the  surface  soil,  especially  over  the 
more  level  areas,  has  a  very  silty  texture,  but  this  quickly  passes 
into  the  reddish  clay.  The  subsoil  is  a  mottled  gray,  yellow  and  red 
or  brown  clay,  very  plastic  and  tenacious,  with  a  small  content  of  the 
finer  grades  of  sand.  The  red  mottling  decreases  with  depth,  owing 
to  diminishing  agencies  of  aeration  and  oxidation.  The  more  hilly 
or  rolling  the  surface,  the  better  the  aeration  and  oxidation;  hence  the 
redder  phase  of  the  type  found  in  such  areas.  Tlie  Selma  Chalk  forma- 
tion is  generally  foimd  at  3  to  10  feet  below  the  surface,  with  occasional 
exposures  showing  the  brownish  clay  resting  directly  on  the  limestone. 

This  soil  is  a  heavy  plastic  clay,  very  compact,  and  intractable,  and 
cultivation  is  carried  on  with  more  or  less  diflBculty.  The  greater  pro- 
portion of  the  area  is  still  timbered  with  a  growth  of  hardwood  and 
some  pine. 

The  Oktibbeha  clay  occurs  chiefly  associated  with  limestone  soils, 
and  is  found  only  in  the  western  half  of  the  coimty,  being  largely  con- 
fined to  the  outer  edge  of  the  prairie  belt.  Its  most  extensive  occur- 
rence is  between  the  prairie  lands  and  the  later  deposits  giving  rise 
to  the  more  hilly  and  sandier  soils  to  the  east,  though  Umited  bodies 
may  occur  in  the  Houston  clay  area.  This  soil  is  very  clearly  dis- 
tinguished from  the  Houston  clay  by  the  timber  growth  of  hardwood 
which  seems  to  be  indigenous  thereon,  the  Houston  clay  supporting 
no  timber  growth  at  all.  The  more  rolling  areas  of  the  Oktibbeha 
clay  often  show  a  thin  mantle  of  the  Lafayette  formation  on  the  crests 
of  the  hills  or  ridges,  and  it  is  quite  probable  that  in  some  instances 
the  reddish  coloring  of  the  type  has  been  imparted  through  the  influ- 
ences of  this  latter  formation.  The  topography,  as  a  whole,  varies 
from  gently  rolliilg  to  comparatively  level,  with  drainage  generally 
good  except  over  the  more  level  areas.  Owing  to  its  close,  compact, 
sticky  nature  the  soil  is  not  especially  productive,  and  the  yields  are 
generally  low.  Deep  plowing,  affording  a  better  aeration  and  oxida- 
tion, and  the  incorporation  of  organic  matter  in  the  shape  of  roots 
and  stubble  will  tend  to  loosen  up  the  compact  clay  and  render  it 
more  friable.  Areas  that  are  cultivated  from  year  to  year,  with  due 
regard  to  improving  mechanical  condition,  show  it  to  be  a  soil  that 
may  be  worked  into  good  tilth. 

This  soil  is  derived  from  a  calcareous  laminated  clay  of  Cretaceous 
time,  which  is  included  broadly  in  the  Selma  Chalk  formation.  There 
is  such  a  great  difference  between  the  soil  material  (Houston  clay) 
weathered  from  the  typical  Selma  Chalk  and  the  Oktibbeha  clay 
weathered  from  this  argillaceous  shale  that  it  is  quite  impossible  to 
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give  them  the  same  origin.  While  the  Selma  Chalk  formation  may, 
geologically,  include  the  material  giving  rise  to  the  Oktibbeha  clay, 
it  is  quite  probable  that  the  latter  represents  a  later  deposit  than  the 
Selma  Chalk,  having  been  laid  down  while  the  Ume  rock  was  yet  sub- 
merged. On  the  other  hand,  it  is  an  older  formation  than  the  Lafa- 
yette, which  is  often  found  capping  some  of  the  higher  elevations. 

On  the  cultivated  areas  fair  yields  of  cotton  and  com  are  produced. 
The  soil  has  a  value  of  from  $10  to  $40  an  acre. 

The  following  table  gives  the  results  of  mechanical  analyses  of  the 
soil  and  subsoil: 

Mechanical  analyses  of  Oktibbeha  day. 


Nomber. 

Description. 

Fine 
gravel. 

Coene 
sand. 

ICedtom 
sand. 

Fine 
sand. 

Very  fine 
sand. 

Silt. 

Clay. 

19006 

Soil 

PereenL 

0.0 

.1 

Percent. 
1.3 
1.0 

Percent. 

0.6 

.5 

Percent. 
5.4 
5.4 

Percent. 
7.3 
10.5 

PereenL 
42.9 
46.2 

Percent. 
42.2 

19007 

Subaoll 

36.2 

The  following  samples  contained  more  than  one-hall  of  1  per  cent  of  caloiom  carbonate  (CaCOt):  No. 
19006, 15.53  per  cent;  No.  19007, 11.39  per  cent. 


OKTIBBEHA   SILT  LOAM. 


The  soil  of  the  Oktibbeha  silt  loam  is  a  gray  to  brov.  nish-gray 
heavy  silt  loam  6  inches  deep.  The  texture  often  approaches  a  clay 
loam,  especially  where  the  surface  is  subject  to  any  noticeable  erosion. 
The  subsoil  is  a  mottled  gray,  yellow,  and  red  or  brown  clay,  heavy  and 
plastic,  gradually  passing  at  lower  depths  into  a  material  of  practi- 
cally the  same  nature,  but  with  less  of  the  bright  mottling.  This 
soil  is  cultivated  with  less  diflSculty  than  the  clay  type,  though  it 
requires  care  to  prevent  the  soil  material  from  running  together. 

The  topography  is  gently  rolling  to  comparatively  level,  with  the 
more  level  areas  predominating.  Drainage  is  often  sluggish  and 
artificial  methods  have  to  be  employed.  The  native  timber  growth 
is  hardwood,  though  there  is  often  a  sprinkling  of  pine. 

In  origin  and  process  of  formation  the  type  is  similar  to  the 
Oktibbeha  clay.  The  easy  relief,  precluding  any  severe  erosion, 
has  permitted  the  accumulation  of  a  gray,  silty  surface  soil,  with  more 
or  less  organic  matter,  and  this  has  caused  enough  diflFerence  to 
justify  the  separate  type  name.  This  soil  is  found  only  in  the  western 
part  of  the  county  over  the  calcareous  clayey  deposit  of  Cretaceous 
time,  from  which  the  Oktibbeha  series  of  soils  is  derived. 

Cultivated  areas  of  the  Oktibbeha  silt  loam  are  used  for  the 
staple  crops,  cotton  and  com,  with  the  other  common  farm  crops 
and  vegetables  grown  in  limited  quantities  for  home  consumption. 
Yields  are  poor  to  good,  depending  on  the  methods  of  cultivation 
and  the  conditions  of  improvement.  In  its  unimproved  state  the 
soil  has  a  very  low  agricultural  value,  but  it  can  be  profitably  utLl- 
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ized  through  proper  handUng,  as  it  responds  to  cultiyation  quite 
readily.  Being  a  heavy,  fine-grained  material,  if  allowed  to  stand 
long  in  level  areas  without  stirring,  the  soil  becomes  very  compact, 
until  there  is  absolutely  no  aeration,  no  oxidation,  or  any  of  the  con- 
ditions that  make  for  plant  growth.  The  soil  needs  to  be  stirred 
deeply  and  given  an  abundance  of  organic  matter.  Cowpeas, 
meUlotus,  rye,  etc.,  sown  broadcast  and  plowed  under,  would  tend 
to  make  the  soil  more  open  and  loamy  and  increase  its  value.  In  the 
more  level  areas  open  ditches  from  4  to  8  feet  deep  are  necessary  to 
remove  the  surplus  water.  Land  of  this  type  of  soil  has  a  value  of 
$10  to  $40  an  acre. 

The  following  table  gives  the  average  results  of  mechanical  analyses 
of  samples  of  both  the  soil  and  the  subsoil: 

Mechanical  analyses  ofOhtihheha  sUt  loam. 


Number. 

Description. 

Fine 
grayel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  line 
sand. 

SUt. 

Clay. 

19010,19012 

19011,19013 

Soil 

Percent 

ao 

.0 

PereenL 

0.6 

.7 

Percent. 

0.7 

.6 

Percent. 
11.3 
7.1 

Percent. 
18.7 
16.4 

Percent. 
67.1 
44.9 

Percent. 
11.3 

Subsoil 

30.1 

OKTIBBEHA  CLAY  LOAM. 


The  Oktibbeha  clay  loam  consists  of  a  brown  to  reddish-brown 
silty  clay  to  clay  loam  9  inches  deep,  grading  into  a  heavy,  plastic, 
mottled  red,  yellow,  and  gray  clay^  The  brighter  mottling  of  the 
subsoil  decreases  with  depth,  owing  to  less  aeration  and  oxidation. 
Over  the  comparatively  level  areas  is  found  a  somewhat  more  loamy 
surface  soil,  with  an  appreciable  amount  of  silt,  and  here  it  often 
approaches  a  decided  gray  in  color.  This  soil  possesses  many  of  the 
characteristics  of  both  the  clay  and  the  silt  loam  members  of  the 
series,  representing  as  it  does  a  material  slightly  heavier  than  the  silt 
loam  and  lighter  than  the  clay.  It  is  cultivated  with  more  or  less 
diflBculty,  being  quite  heavy  and  sticky  when  wet  and  hard  when 
dry.  When  broken  in  clods,  some  diflSculty  is  experienced  in  pul- 
verizing them. 

The  Oktibbeha  clay  loam  is  found  in  areas  of  varying  sizes,  but 
always  in  connection  with  the  other  Oktibbeha  types.  There  are 
several  areas  about  8  miles  south  of  Nettleton,  several  about  6  miles 
west  of  Aberdeen,  and  several  south  of  Aberdeen,  west  of  the  Tom- 
bigbee  River,  all  of  which  are  closely  associated  with  the  prairie  or 
limestone  soils.  The  topography  varies  from  rolling  to  level,  with 
drainage  fairly  good,  though  some  of  the  more  level  areas  need  to 
be  drained.  The  soil  being  fine-textured  and  compact,  moisture 
percolates  through  it  very  slowly;  hence  the  need  of  supplying  arti- 
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ficial  outlets  for  excess  rainfati,  otherwise  the  soil  will  maintain  a 
cold,  clammy  nature  for  days  at  a  time. 

The  Oktibbeha  clay  loam  is  derived  from  the  same  material  and 
through  the  same  processes  of  formation  as  the  Oktibbeha  clay  and 
the  Oktibbeha  silt  loam.  There  have  been  modifications  in  local 
areas  through  the  action  of  erosion,  transportation  of  soil  material, 
and  the  deposition  of  later  material,  like  the  Lafayette,  thin  man- 
tles of  which  are  yet  in  evidence  on  some  of  the  higher  elevations. 

The  agricultural  value  and  crop  yields  of  this  soil  are  about  the 
same  as  for  the  Oktibbeha  clay,  and  the  recommendations  for  that 
type  will  apply  to  this  one.  A  good  mechanical  condition  of  the  soil 
is  a  prime  requisite  for  good  crop  yields,  and  this  must  be  brought 
about  through  deep  plowing  and  the  incorporation  of  organic  matter, 
by  means  of  applications  of  stable  manure  or  the  plowing  under  of 
deep-rooted  cover  crops.  The  timber  growth  is  chiefly  hardwood 
and  much  of  the  type  is  as  yet  uncultivated.*  It  has  a  value  of  $8 
to  $30  an  acre. 

The  following  table  gives  the  results  of  mechanical  analyses  of 
samples  of  the  soil  and  subsoil: 

Mechanical  analyses  of  Oktibbeha  clay  loam. 


Number. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

sut. 

Clay. 

igOOS 

Soil 

Percent. 

ao 

.0 

Percent. 
1.3 
.8 

Percent, 
1.3 
.9 

Percent. 
7.8 
7.9 

Percent. 
2.4 
4.1 

Percent. 
57.6 
38.5 

Percent. 
30.0 

19000 

Subaoll 

47.7 

OKTIBBEHA   PINE   SANDY  LOAM. 


The  soil  of  the  Oktibbeha  fine  sandy  loam  is  a  grayish  to  grayish- 
brown  fine  sandy  loam  6  to  10  inches  deep,  and  imderlain  by  a 
rather  heavy  plastic  sandy  clay  of  a  light-brown  to  yellowish-brown 
color,  which  at  lower  depths  is  usually  mottled.  Usually  the  sur- 
face few  inches  of  soil  has  a  slightly  darker  color,  on  accoimt  of 
the  presence  of  decayed  organic  matter,  this  condition  being  quite 
noticeable  in  the  imtilled  areas  and  in  those  of  lower  lying  position. 
A  few  years'  cultivation  will  invariably  decrease  the  humus  content. 
The  subsoil  is  less  porous  and  less  friable  than  the  subsoil  of  either 
the  Norfolk  fine  sandy  loam  or  the  Orangeburg  fine  sandy  loam, 
though  it  approaches  the  general  character  of  the  Norfolk  subsoil, 
more  especially  in  the  more  elevated  and  better  drained  areas.  The 
mottling  of  the  subsoil  has  not  as  great  a  proportion  of  red  as  is 
found  in  the  heavier  members  of  the  series,  the  general  scheme  of 
mottling  consisting  of  gray,  yellow,  and  brown  or  reddish  brown. 
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Being  a  light  soil  and  with  usually  good  natural  drdnage,  it  is 
handled  easily  in  cultivation.  When  very  wet,  however,  the  plastic 
nature  of  the  upper  subsoil  render  plowing,  where  the  surface  material 
is  shallow,  undesirable  at  such  times,  though  the  type  as  a  whole  is 
capable  of  cultivation  over  a  wide  range  of  moisture  conditions. 

This  soil  is  foimd  in  one  small  area  in  the  southwestern  part  of 
the  coimty,  along  the  Clay  Coimty  line,  being  continuous  with  larger 
bodies  extending  into  that  coimty.  It  occurs  in  close  relation  to 
the  prairie  sections  of  the  country,  and,  like  the  heavier  members 
of  the  series,  is  probably  derived  in  a  large  measure  from  the  clayey 
deposits  of  the  upper  strata  of  the  Selma  Chalk  formation.  This 
type  appears  to  be  less  distinctly  derived  from  this  source,  however, 
than  the  heavier  members,  and  it  is  quite  likely  that  the  Yellow 
loam  formation  has  had  an  influence  in  determining  the  character 
of  this  individual  area. 

The  topography  of  the  type  is  gently  rolling  and  natural  drainage 
conditions  are  usually  good,  though  local  depressed  spots  may  require 
artificial  drainage,  open  ditches  being  satisfactory.  Though  a  large 
percentage  of  it  is  still  uncultivated,  some  fields  are  used  for  the 
cultivation  of  cotton  of  which  fair  yields  are  obtained.  Like  all 
soils  of  this  general  nature,  there  is  need  of  organic  manures  to 
maintain  productiveness,  as  the  virgin  fertility  is  soon  reduced  by 
the  continued  growing  of  clean-culture  crops.  The  type  responds 
readily  to  fertilizers,  and  with  the  addition  of  green  or  stable  manures 
and  a  plan  of  crop  rotation  the  soil  can  be  made  quite  productive. 

OCKLOCENEE   LOAM. 

The  Ocklocknee  loam  varies  more  or  less  widely  in  texture,  structure 
and  drainage  features.  The  surface  material  ranges  from  a  rather 
heavy  sandy  loam  to  a  clay  loam  or  clay,  with  a  subsoil  varying 
accordingly.  These  different  characteristics,  or  phases,  of  the  type 
occur  so  irregularly  in  varying  sized  areas  that  a  detail  separation 
was  impossible.  Certain  small  areas  possess  the  characteristics  of 
Meadow,  but  the  agricultural  value  of  the  laiger  proportion  of  the 
soil  forbids  its  correlation  as  Meadow.  The  character  of  the  soil 
depends  largely  on  the  material  of  the  surrounding  elevations  and 
of  the  region  through  which  the  streams  have  flowed,  and  the  color 
is  influenced  largely  by  the  color  of  the  geological  formation  supply- 
ing the  soil  material,  or  by  conditions  of  drainage  and  aeration. 
The  presence  of  more  or  less  organic  matter  in  places  imparts  a 
darker  color  to  the  surface  material.  The  surface  soil  of  the  lighter 
or  sandy  phase  ranges  in  color  from  gray  to  yellowish-brown,  and  the 
subsoil  from  brownish  to  mottled  gray  and  brown,  while  the  heavier 
silty  or  clayey  phase  varies  from  gray  to  grayish-brown  in  the  surface 
soil,  and  from  brownish-gray  to  mottled  gray  and  yellow  in  the 
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subsoil.  CJultivation  is  comparatively  easy,  especially  in  case  of  the 
sandier  phases.  The  heavier  phases  can  not  be  cultivated  over  such 
a  wide  range  of  moisture  conditions,  though  any  clods  that  may 
form  are  quite  easily  reduced  with  a  light  harrow.  Ordinarily  the 
soil  breaks  into  good  tilth,  possessing  the  nature  of  a  mellow  loam. 

The  Ocklocknee  loam  occurs  as  marginal  strips  of  varying  widths 
along  the  many  small  streams  of  the  area,  with  the  exception  of 
those  flowing  out  of  the  prairie  or  limestone  areas.  The  topography 
is  usually  level  and  the  natural  drainage  inadequate.  Artificial 
drainage  is  generally  provided  by  open  ditches.  The  stream  chan- 
nels are  usually  deep  enough  to  afford  a  ready  outlet  for  all  necessary 
secondary  ditches.  Over  the  heavier  phases,  which  occupy  the 
level  to  depressed  areas,  a  complete  system  of  drainage  should  be 
established.  The  main  ditch  should  run  with  the  lowest  contour 
and  the  secondary  ditches  should  finger  off  in  needed  directions 
and  at  necessary  intervals.  Qood  drainage  means  increased  crop 
yields. 

This  type  of  soil  is  a  reworked  material  washed  from  the  surround- 
ing elevations  through  the  action  of  surface  waters  or  taken  into 
suspension  by  the  stream  waters,  transported,  and  deposited  during 
seasons  of  overflow.  Much  of  it  is  still  subject  to  inundation  and 
the  planting  of  crops  is  often  delayed  on  this  account. 

Like  all  bottom  soils  that  receive  continually  wash  material  from 
the  broad  upland  areas  and  frequent  alluvial  deposits,  it  is  when 
well  drained  and  properly  handled  very  productive.  Cotton  and 
com  are  the  staple  crops,  and  the  yields  are  usually  good,  cotton 
producing  from  ^  to  1  bale  and  com  from  30  to  60  bushels  to  the 
acre.  Oats,  sorghum,  melons,  etc.,  give  good  returns.  The  soil 
carries  a  value  of  $10  to  $30  an  acre. 

LUFKIN   CLAY. 

The  soil  of  the  Lufkin  clay  consists  of  a  dark-grayish  to  brownish 
gray  clay  loam  from  2  to  4  inches  deep,  containing  a  rather  high 
content  of  silt.  This  material  is  underlain  by  a  more  yellowish  or 
brownish  subsoil  to  a  depth  of  10  to  12  inches,  when  it  becomes  a 
mottled  gray  and  yellow  or  brown  clay,  which  is  clammy,  heavy, 
tenacious,  and  impervious  in  character.  A  small  proportion  of  the 
type  where  it  adjoins  a  stream  bottom  may  have  a  slight  covering 
of  transported  material.  In  general,  the  type  grades  into  other 
soils,  chiefly  the  Oktibbeha  and  Houston  series,  without  any  clearly 
defined  boimdaries,  though  the  gradation  zone  is  not  very  broad. 
The  more  level  silty  areas  show  the  grayer  color,  while  in  the  better 
drained  gentle  slopes  or  knolls  the  color  is  a  yellowish-brown.  Very 
little  of  the  type  is  under  cultivation  on  account  of  its  refractory 
and  obdurate  nature. 
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The  Lufkin  clay  is  found  only  in  three  or  four  areas,  chiefly  to  the 
west  of  Aberdeen,  and  in  connection  with  the  ''flatwoods"  and 
the  ''post-oak"  lands.  The  topography  is  very  gently  rolling  to 
flat,  and  drainage  is  usually  very  poor.  The  soil  being  of  fine  texture 
and  compact,  water  moves  through  it  very  slowly  and  frequent 
drainage  lines  will  be  necessary  for  profitable  cultivation.  The  cold, 
clammy,  sticky,  compact  nature  of  the  soil  is  induced,  partly  at 
least,  through  its  flat  topography  and  inadequate  drainage. 

Occupying  about  the  same  relation  to  the  Houston  clay  formation 
as  the  Oktibbeha  soils,  it  doubtless  represents  a  derivative  material 
from  the  argillaceous  deposit  on  top  of  the  Selma  Chalk,  the  Lufkin 
characteristics  being  the  result  of  its  low-lying  position  and  inade- 
quate drainage. 

By  far  the  greater  part  of  this  soil  is  covered  with  a  timber  growth 
of  hardwood,  which  constitutes  its  chief  value.  Development  of  the 
areas  for  agriculture  is  in  general  hardly  practicable  at  the  present 
time,  as  there  is  an  abundance  of  good  soil  that  can  be  prepared  for 
profitable  cultivation  with  much  less  expense. 

The  results  of  mechanical  analyses  of  soil  and  subsoil  are  given  in 
the  following  table: 

Mechanical  analyses  of  Lufkin  clay. 


Number. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

Silt. 

Clay. 

19032 

Soil 

Percent. 

0.0 

.2 

Percent. 
1.9 
1.0 

Percent. 
1.6 
1.3 

Percent. 

ae 

6.5 

Percent. 
6.4 
0.3 

Percent. 
44.0 
36.8 

Percent. 
37.3 

19033 

Subsoil 

44.4 

LUFKIN   SILT  LOAM. 


The  soil  of  the  Lufkin  silt  loam  consists  of  a  rather  heavy  gray 
silt  loam  6  to  8  inches  deep,  containing  very  little  sand  larger  than 
fine  sand.  The  subsoil  from  6  to  15  inches  is  a  yellowish  material, 
heavier  in  texture  and  structure  than  the  overlying  soil,  while  the 
remaining  depth  to  36  inches  is  usually  a  mottled  gray  and  yellow 
silty  clay.  Both  the  texture  and  (folor  of  the  subsoil  show  variations 
usually  dependent  upon  topography,  the  more  level  areas  having  the 
grayer  coloring  and  the  gently  rolling  areas  the  yellower  phase.  At 
lower  depths  the  subsoil  is  invariably  a  stiff,  heavy,  plastic  mottled 
clay.  The  surface  material  for  a  few  inches  shows  a  slightly  darker 
color  than  that  beneath,  owing  to  the  presence  of  varying  amoimts 
of  decayed  organic  matter.  Areas  of  this  ^soil  grade  almost  im- 
perceptibly into  other  soils,  though  the  lines  of  separation  can  be 
fairly  well  drawn. 
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The  Lufkin  silt  loam  is  found  to  the  west  of  Aberdeen  in  areas 
of  varying  sizes  and  always  in  connection  with  other  Lufkin  soils 
or  with  the  Oktibbeha  series,  which  is  also  true  of  a  single  area 
about  5  miles  west  of  Nettleton.  The  areas  immediately  aroimd 
Amory,  largely  to  the  east  and  southeast  of  the  town,  occur  chiefly  in 
connection  with  the  Cahaba  silt  loam.  Owing  to  its  rather  limited 
extent  the  type  is  of  little  importance  in  the  agriculture  of  the  coimty. 
The  topography  varies  from  very  gently  rolling  to  comparatively 
level,  with  drainage  fairly  good  over  the  more  rolling  stretches.  In 
the  depressions  or  more  level  areas  where  drainage  is  often  sluggish 
open  ditches  are  needed.  These  latter  areas  are  usually  more  silty 
than  the  typical  soil. 

To  the  west  of  the  Tombigbee  River  the  soil  appears  to  be  a 
derivative  from  the  formation  giving  the  clay  member  of  the  series, 
probably  influenced  by  some  later  deposit  or  transported  material, 
while  the  areas  aroimd  Amory  appear  to  be  derived  from  the  forma- 
tion giving  the  Cahaba  silt  loam,  though  such  areas  have  been  so  in- 
fluenced by  moisture  conditions  that  they  possess  the  distinguishing 
characteristics  of  the  Lufkin  soils. 

A  part  of  the  Lufkin  silt  loam  is  imder  cultivation  and  the  yields 
of  crops  are  fairly  good.  Cultivation  can  be  carried  on  over  a 
fairly  wide  range  of  moisture  conditions,  although  when  plowed  too 
wet  the  soil  tends  to  break  into  clods.  These  clods  can  be  easily 
pulverized,  however,  by  light  harrowing,  and  as  a  whole  the  type  may 
be  readily  put  in  good  tilth.  On  accoimt  of  the  moisture-absorbing 
capacity  of  the  clay  subsoil  and  its  rather  impervious  nature,  drain- 
age is  necessary  to  secure  good  crops.  Under  good  drainage  condi- 
tions it  is  a  desirable  soil  for  general  farming  crops.  Complete 
drainage,  deep  plowing,  and  the  incorporation  of  organic  matter  in 
the  form  of  barnyard  or  green  manures  are  recommended.  Cotton 
and  com  are  the  chief  crops  grown,  com  being  confined  largely  to 
the  lower  lying  areas. 

The  principal  timber  growth  is  hardwood  on  the  areas  to  the  west 
and  pine  on  those  to  the  east.  The  type  has  a  value  of  $5  to  $25  an 
acre. 

The  following  table  gives  the  results  of  mechanical  analyses  of 
samples  of  the  soil  and  subsoil  of  this  type: 

Mechanical  analyses  of  Lufkin  sUt  loam. 


Number. 

Description. 

Floe 
gravel. 

Coarse 
sand. 

Percent. 

0.4 

.3 

Medliun       Fine 
sand.         sand. 

Very  fine 
sand. 

SUt. 

Clay. 

19028 

Sou 

Percent. 

0.4 

.2 

Percent. 
1.2 
.9 

Percent. 
13.5 
10.8 

Percent. 
17.5 
11.1 

Percent. 
50.5 
44.0 

Percent. 
7.2 

19020 

Subsoil 

31.7 
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MYATT  FINE   8ANDT  LOAM. 


The  Myatt  fine  sandy  loam  consists  of  a  light-gray  fine  sandy  loam 
6  to  10  inches  deep,  underlain  to  a  depth  of  36  inches  or  more  by  a 
mottled  yellow,  gray,  and  drab  heavy  fine  sandy  loam  or  sticky  sandy 
clay.  The  suface  soil  usuaUy  contains  varying  amounts  of  silt,  and 
the  color  ranges  from  a  dark-gray  to  yellowish.  The  first  few  inches 
of  soil  are  usually  darker  than  the  material  below,  on  account  of  the 
presence  of  some  decayed  organic  matter  in  the  former.  The  upper 
subsoil  is  usually  a  yellowish  sandy  clay,  passing  into  a  heavier  mot- 
tled gray  and  yellow  clay  at  lower  depths.  This  soil  is  cultivated 
with  more  or  less  diflBculty  on  account  of  excessive  moisture.  The 
more  rolling  areas  are  better  drained  and  more  easily  handled. 

The  type  occurs  in  a  few  small  areas  in  the  vicinity  of  Aberdeen 
and  Amory,  to  the  east  of  the  Tombigbee  River,  its  entire  extent 
being  approximately  3  square  miles.  The  topography  is  usually 
quite  level  and  the  drainage  very  poor.  It  occurs  in  connection 
with  the  Lufkin  silt  loam  and  Norfolk  fine  sandy  loam,  probably 
being  derived  from  the  same  formation  as  the  Norfolk  type,  and  rep- 
resents the  depressed  and  poorly  drained  areas. 

Very  little  of  this  type  is  given  to  cultivation,  these  areas  being 
first  drained  by  a  system  of  open  ditches.  Cotton  is  the  chief  crop, 
and  fair  to  good  yields  are  produced.  Like  all  sandy  soils,  there  is 
generally  a  deficiency  of  organic  matter.  A  rotation  of  crops,  includ- 
ing a  leguminous  cover  crop,  preferably  cowpeas,  plowed  under  every 
two  or  three  years,  would  conduce  to  increased  crop  yields. 

The  standing  timber  growth  consists  chiefly  of  pine,  with  some 
hardwood.     The  type  has  a  value  of  from  $5  to  $20  an  acre. 

The  following  table  gives  the  results  of  mechanical  analyses  of  sam- 
ples of  both  the  soil  and  the  subsoil  of  this  type: 

Mechanical  analyses  of  Myatt  fine  sandy  loam. 


Number. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Medium  i     Fine 
sand.        sand. 

Very  fine 
sand. 

Silt. 

Chy. 

19026 

Sou 

Percent. 

0.0 

.0 

Percent. 

0.6 

.1 

Percent. 
1.6 
1.3 

Pa  cent. 
60.1 
46.6 

PercenL 
7.9 

Percent. 

19.0 

PercenL 
ia7 

19027 

Subsoil 



6.4           17.0  1          27.8 

ORANQEBURO  FINE  8ANDT  LOAM. 


The  soil  of  the  Orangeburg  fine  sandy  loam  consists  of  8  to  14 
inches  of  gray  sandy  loam,  in  which  the  sand  content  consists  largely 
of  the  grade  of  fine  sand.  The  subsoil,  to  a  depth  of  36  inches  or 
more,  is  a  red  to  brownish-red  sandy  clay.  The  clay  stratum  varies 
in  thickness,  as  is  evidenced  in  road  cuts,  where  a  substratum  of 
sand,  or  sometimes  of  sticky  bluish  clay,  may  be  seen.     Iron  concre- 
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tioDs  are  often  found  scattered  over  the  surface  soil  and  in  the  sub- 
soil, and  in  the  northeastern  part  of  the  county  ferruginous  masses 
were  found  on  some  of  the  hills.  A  few  small  areas  of  the  type,  too 
small  to  indicate  on  the  map,  show  a  rather  high  percentage  of 
roimded  gravel,  and  seams  of  gravel  from  3  to  6  feet  thick  often 
outcrop  on  the  slopes  of  many  escarpments.  The  surface  of  large 
fields  of  the  Orangebui^  fine  sandy  loam  show  spots  of  a  reddish  to 
brownish  color,  the  result  of  an  admixture  of  material  from  the  sub- 
soil, which  has  been  partially  exposed  by  erosion.  Such  areas,  when 
large  enough,  were  mapped  as  the  Orangebui^  clay,  thou^  many 
small  areas  of  the  clay  loam,  and  in  one  or  two  instances  the  sandy 
loam,  were  included  in  the  fine  sandy  loam  type.  As  the  latter  soil 
is  of  loose  structure,  it  is  easily  handled  and  permits  cultivaticHi  over 
a  wide  range  of  moisture  conditions. 

The  Orangeburg  fine  sandy  loam  occurs  uniformly  in  the  eastern 
half  of  the  coimty,  where  it  occupies  mainly  the  rolling  to  hilly 
divide  extending  across  the  county  from  north  to  south  and  separat- 
ing the  Tombigbee  Valley  from  that  of  the  Buttahatchie  River. 
Over  this  broad  expanse  may  be  found  small  areas  of  various  soil 
types,  a  great  many  of  which  were  too  small  to  show  on  the  map. 
In  the  northern  part  of  the  county,  in  the  forks  of  the  Tombigbee 
River  and  Old  Town  Creek,  are  a  few  square  miles  of  this  soil,  which 
is  probably  a  continuation  of  that  developed  extensively  in  Itawamba 
Coimty.  To  the  west  of  the  river,  a  few  miles  iSouth  of  Aberdeen ,•  the 
type  occurs  in  a  narrow  strip  of  rolling  country  that  flanks  the  river 
and  extends  to  the  southern  boimdary. 

The  topography  varies  from  rolling  to  hilly,  with  drainage  at  all 
times  good.  While  the  soil  is  loose  and  open,  permitting  a  ready 
absorption  of  rainfall,  the  surface  is  Uable  to  damaging  erosion,  and 
in  tilling  care  must  be  exercised  to  prevent  washing. 

The  Orangeburg  fine  sandy  loam  is  derived  from  the  Lafayette 
sands  and  clays,  deposits  of  Quaternary  time.  Local  agencies  of 
modification  or  an  admixture  of  certain  amounts  of  later  deposits 
may  have  influenced  the  color  of  some  areas  of  the  type,  still  its  greater 
extent  is  characterized  by  the  red  coloring  of  the  Lafayette  formation. 
The  hilly  topography  of  much  of  this  soil,  especially  in  parts  of  the 
divide,  lowers  its  agricultural  value.  As  a  rule,  it  is  a  good  soil  and 
is  cultivated  in  the  staple  crops,  cotton  and  com,  with  fair  to  good 
returns.  Cowpeas,  oats,  sorghum,  vegetables,  and  the  usual  farm 
crops  are  grown  for  local  needs.  The  type  is  easily  handled,  responds 
readily  to  fertilizers,  and  is  susceptible  of  great  improvement.  The 
sandy  clay  subsoil  readily  absorbs  moisture  and  retains  it  for  the 
growing  crops. 

This  type  of  soil  is  well  adapted  to  fruits,  berries,  grapes,  etc.,  peaches 
doing  remarkably  well.     Probably  a  good  grade  of  tobacco  could  be 
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grown  on  favorable  areas.  Truck  crops  would  be  profitable  where 
the  type  is  convenient  to  transportation  faciUties,  and  probably  the 
more  hilly  areas  could  be  best  utilized  in  the  production  of  fruits. 
The  yield  of  cotton  is  from  one-third  to  three-fourths  of  a  bale  to  the 
acre,  and  of  com  from  12  to  40  bushels,  aiccording  to  soil  conditions 
and  management.  Adequate  tillage  methods  and  the  use  of  winter 
cover  crops  to  prevent  washing,  together  with  a  systematic  plan  of 
rotation,  including  a  cover  crop,  preferably  a  legume,  to  be  plowed 
under  every  two  or  three  years,  would  make  this  a  stronger  and  more 
productive  soil. 

Much  of  the  Orangeburg  fine  sandy  loam  type  supports  a  timber 
growth  of  hardwood  and  shortleaf  pine,  which  constitutes  the  chief 
value  of  certain  very  broken  areas.  The  type  ranges  in  value  from 
$3  to  $25  an  acre,  according  to  improvements  or  the  quahty  of  the 
standing  timber. 

The  following  table  gives  the  average  results  of  mechanical  anal- 
yses of  samples  of  the  soil  and  subsoil  of  this  type: 

Mechanical  analyses  of  Orangeburg  fine  sandy  loam. 


Number. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

Silt. 

Clay. 

10042, 19044 

Soil 

Percent. 

0.4 

.1 

Percent. 
3.6 
2.1 

Percent. 
4.2 

as 

Percent. 
52.2 
37.1 

Percent. 
8.7 
6.4 

Percent. 
24.4 
17.7 

Percent. 
6.1 

19043,19045 

Subsoil 

33.4 

ORANGEBURQ   CLAY. 


The  Orangeburg  clay  is  a  brown  to  reddish-brown  clay  loam  to 
sandy  clay  6  inches  deep,  underlain  by  a  reddish-brown  to  red  sandy 
clay  subsoil  36  inches  or  more  deep.  The  sand  content  is  chiefly  of 
the  finer  grades,  though  occasional  areas  were  encountered  which 
showed  a  predominance  of  the  coarser  grades.  The  sand  content 
varies;  where  the  percentage  is  high  the  soil  material  is  quite  friable 
and  where  low  it  is  sticky.  In  the  more  loamy  areas  there  are  appre- 
ciable amounts  of  silt  mixed  with  the  sand  and  clay.  The  type  is 
less  easily  handled  than  the  Orangeburg  fine  sandy  loam,  though 
when  cultivated  at  the  right  moisture  content  it  assumes  a  good 
tilth. 

The  Orangeburg  clay  does  not  occur  extensively  nor  uniformly  in  this 
county,  only  a  few  square  miles  being  mapped.  It  is  found  only  in 
small  areas  and  at  irregular  intervals  in  connection  with  the  fine 
sandy  loam  type.  The  origin  of  the  two  soils  is  the  same,  both  being 
derived  from  the  Lafayette  formation.  The  occurrence  of  the  clay 
is  due,  in  the  main,  to  the  action  of  erosion  in  transporting  the 
sandy  surface  material  and  exposing  the  underlying  sandy  clay 
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stratum.  The  coarser  sand  particles  being  less  easily  moved  have 
remained  and  thus  constitute  a  lai^er  percentage  of  the  sand  con- 
tent than  they  do  in  the  sandy  loam  type. 

The  topography  of  the  Orangebui^  clay  is  rollings  though  several 
small  areas  of  the  more  loamy  phase  were  found  with  a  gently  rolling 
surface.  Ordinarily  it  is  developed  only  where  erosion  is  active. 
Drainage  is  at  all  times  good. 

This  type  of  soil  is  cultivated  chiefly  in  cotton  and  com  and  fair 
to  good  yields  are  produced.  It  is  a  strong  soil  and  when  handled 
properly  gives  satisfactory  returns.  It  has  about  the  same  value 
as  the  Orangebui^  fine  sandy  loam. 

NORFOLK   FINE   SANDY  LOAM. 

The  soil  of  the  Norfolk  fine  sandy  loam  is  a  gray  to  brownish-gray 
sandy  loam  8  to  10  inches  deep,  in  some  instances  approaching  a  loam. 
The  subsoil  is  ordinarily  a  yellow  sandy  clay,  though  occasionally 
it  may  have  a  marked  silty  texture  and  vary  in  color  from  a  brownish 
gray  to  mottled  gray  and  yellow.  The  presence  of  more  or  less 
decayed  oi^anic  matter  gives  the  first  few  inches  of  soil  a  slightly 
darker  color  than  that  immediately  below,  this  being  especially  true 
in  the  lower  lying  areas  where  leaching  is  less  active.  On  the  upper 
slopes  of  the  elevations  the  brownish  colored  material  is  generally  in 
evidence,  while  the  lower  slopes  usually  show  the  phase  with  the 
deepest  surface  soil.  Being  a  light  soil,  cultivation  is  carried  on  with 
little  difficulty,  except  over  areas  where  drainage  is  deficient.  Ordi- 
narily the  soil  can  be  plowed  without  bad  effects  over  a  wide  range 
of  moisture  conditions. 

The  Norfolk  fine  sandy  loam  occurs  chiefly  over  the  undulating  to 
rolling  portion  of  the  county  between  the  usually  broad  and  com- 
paratively level  terraces  of  the  Tombigbee  River  and  the  more  rolling 
to  hilly  divide  of  Orangeburg  fine  sandy  loam  to  the  east,  where  it 
is  found  at  irregular  intervals  in  areas  of  varying  sizes.  Occasionally 
the  rolling  stretches  will  extend  almost  to  the  river  channel.  In  the 
northwestern  part  of  the  county  in  the  vicinity  of  Nettleton  and  to  the 
north  of  Old  Town  Creek  several  square  miles  were  mapped. 

Surface  features  of  the  type  range  from  undulating  to  rolling,  with 
drainage  ordinarily  good.  The  more  rolling  areas  have  excellent 
natural  drainage  and  the  soil  is  fairly  productive.  It  is  susceptible 
of  great  improvement.  The  lower  Ijong  areas  may  be  deficient  in 
drainage,  and  in  such  cases  open  ditches  prove  satisfactory  and  less 
costly  than  tile.  Over  these  latter  areas  is  found  the  heaviest  phase 
of  the  type  and  more  consistently  the  mottled  yellowish  subsoil. 
Such  areas,  however,  represent  a  small  acreage  and  are  of  little 
importance. 
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The  Norfolk  fine  sandy  loam  is  probably  derived  lai^ely  from  the 
Columbia  deposits  of  Quaternary  time,  with  possibly  some  few  small 
areas  showing  a  percentage  of  material  that  obscurely  indicates  the 
individual  area  to  have  been  remotely  influenced  by  river  action,  such 
small  areas  occurring  closely  associated  with  the  Cahaba  fine  sandy 
loam  occupying  the  old  river  terraces.  No  doubt  some  of  the  type 
near  the  Orangeburg  soils  has  been  influenced  by  the  Lafayette  mate- 
rial, more  especially  where  erosion  has  effected  a  removal  of  much  of 
the  overlying  material.  Such  instances  are  evidenced  by  the  brighter 
tint  of  coloring  in  the  subsoil.  The  Lafayette  sands  and  clays,  how- 
ever, can  not  be  said  to  have  contributed  in  any  appreciable  extent  to 
the  formation  of  this  soil. 

Though  the  larger  proportion  of  the  type  is  still  imreclaimed  to 
cultivation,  it  might  be  made  one  of  the  desirable  soils  of  the  area.  It 
is  easily  handled,  is  well  drained,  has  a  wide  range  of  crop  adaptations, 
and  shows  a  capacity  for  improvement.  Being  a  friable  soil,  it  can  be 
handled  at  almost  any  time;  and  in  the  event  of  being  plowed  too  wet, 
any  resultant  clods  can  be  easily  reduced  by  light  harrowing.  The 
type  can  profitably  be  devoted  to  the  usual  farm  crops,  care  being 
exercised  to  maintain  the  fertility  of  the  soil,  which,  being  light, 
readily  becomes  impoverished  of  its  organic  content  through  indiffer- 
ent and  careless  methods  of  cropping.  Cotton,  rye,  cowpeas,  and 
special  crops,  grown  in  rotation,  with  the  cowpeas  plowed  under  every 
two  or  three  years,  will  do  much  to  build  up  and  maintain  the  pro- 
ductiveness of  the  soil.  Some  of  the  more  level  and  heavier  phases 
can  be  used  for  com,  though  the  type  appears  to  be  better  adapted  to 
cotton,  peanuts,  berries,  melons,  rye,  cowpeas,  truck  crops,  and 
probably  certain  varieties  of  tobacco.  The  usual  method  of  fertili- 
zing this  soil  is  to  apply  commercial  fertilizers,  and  their  use  is  profit- 
able. With  fertilizers,  used  in  connection  with  stable  and  green 
manures,  and  systematic  rotation  of  crops  there  should  be  no  diflB- 
culty  in  bringing  this  type  of  soil  into  larger  account  in  the  agriculture 
of  the  area.     It  has  a  value  of  from  $10  to  $20  an  acre. 

The  following  table  gives  the  results  of  mechanical  analyses  of 
samples  of  the  soil  and  subsoil: 


Mechanical  analyses  of  Norfolk  fine  sandy  loam. 

Number. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Medium       Fine 
sand.         sand. 

i 

Very  fine 
sand. 

sat. 

Ctay. 

19038 

Son 

Percent. 

0.0 

.0 

Percent. 

0.5 

.4 

Per  cent,  i  Per  cent. 

0.5  '         41.1 

.2           27.0 

PercenL 
25.7 
25.3 

Percent, 
27.6 
29.8 

PercenL 
4.5 

19030 

Subsoil 

17.1 
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CAHABiL  SILT  LOAM. 


The  soil  of  the  Cahaba  silt  loam  is  a  gray  silt  loam  8  inches  deep, 
containing  some  organic  matter  and  varying  quantities  of  the  finer 
grades  of  sand.  The  subsoil  is  a  yellowish  clay  loam  to  a  depth  of  18 
inches,  where  it  grades  into  a  yellowish  sandy  clay.  Occasionally 
the  lower  subsoil  has  a  mottled  appearance,  owing  probably  to 
deficient  drainage  or  the  presence  of  certain  iron  compounds  which 
on  oxidizing  stain  the  surrounding  material.  The  color  of  the  sur- 
face soil  may  be  yellowish-brown  to  yellowish-gray,  depending  gen- 
erally on  the  topographic  relief.  The  more  level  areas  show  the 
more  grayish  color,  owing  largely  to  the  presence  of  a  higher  percent- 
age of  organic  matter.  The  subsoil  is  sometimes  a  very  sandy  clay 
and  again  a  verjr  heavy  clay.  It  may  be  reddish  or  a  very  light  and 
generally  mottled  color.  These  conditions,  however,  are  limited, 
and  the  type  runs  rather  uniformly  with  the  typical  light-gray  to 
yellowish-^ay  surface  soil,  underlain  by  the  yellowish  to  brownish- 
yellow  sandy  clay  subsoil. 

This  is  a  very  desirable  soil,  as  it  combines  with  a  rather  friable 
texture  sufficient  compactness  to  maintain  a  good  moisture  supply. 
The  heavier  phases  may  break  into  clods  which  tend  to  bake  on  drying 
but  these  are  broken  up  with  Uttle  difficulty,  except  where  the  soil  has 
been  plowed  when  entirely  too  wet,  in  which  case  clods  may  bake 
very  hard. 

The  type  occurs  chiefly  to  the  east  of  the  Tombigbee  River,  though 
a  few  limited  areas  are  found  on  the  west  side  a  few  miles  north  of 
Aberdeen.  Its  extensive  occurrence  is  over  the  undulating  to  gently 
rolling  country  between  the  lower  river  bottoms  and  the  rolling  divide 
of  Orangeburg  fine  sandy  loam  to  the  east.  It  extends  across  the 
entire  county  from  north  to  south  in  areas  of  irregular  outline  broken 
by  many  areas  of  other  types  of  soil.  Beginning  at  the  county  line 
near  Smithville,  it  runs  practically  parallel  to  the  Tombigbee  River 
throughout  its  course  to  the  junction  of  the  Buttahatchie  River. 

The  surface  features  are  characterized  by  an  easy  relief,  many  areas 
presenting  a  comparatively  level  topography.  Drainage  is  ordinarily 
good,  though  inadequate  in  some  cases  in  the  more  depressed  areas. 
There  is  generally  a  rather  abrupt  escarpment  of  several  feet  from  the 
higher  elevations  to  the  stream  bottoms  or  lower  elevations.  These 
escarpments  generally  exhibit  outcrops  of  a  seam  of  rounded  gravel 
several  feet  thick  and  from  6  to  20  feet  below  the  surface.  No  doubt 
this  gravel  underlies  much  of  the  type  and  is  a  great  factor  in  bringing 
about  the  good  drainage  conditions. 

The  Cahaba  silt  loam  is  probably  derived  from  the  yellow  loam  of 
the  Columbia  formation  of  Quaternary  age.     No  doubt  a  part  of  it  has 


Digitized  by 


Google 


880 


FIELD  OPERATIONS  OF  THE  BUREAU  OF  SOILS,  1908. 


been  transported  from  the  adjacent  hills  and  elevations  which  were 
at  least  partially  covered  by  these  deposits.  Its  very  gentle  surface 
precludes  any  severe  erosion. 

A  wide  range  of  crops  may  be  grown  on  the  Caheba  silt  loam.  It  is 
easily  managed,  responds  readily  to  fertiUzers,  has  good  drainage 
generally,  and  permits  of  the  use  of  almost  any  kind  of  improved 
machinery.  Some  of  the  most  progressive  farming  in  the  county  is 
seen  on  this  type  of  soil.  Commercial  fertilizers  are  used  to  some 
extent.  A  beneficial  crop  rotation  and  improved  tillage  methods  are 
practiced  and  labor-saving  machinery  is  used.  Cotton  and  com  are 
the  staple  crops,  though  oats,  rye,  Irish  and  sweet  potatoes,  cowpeas, 
vegetables,  fruits,  etc.,  are  successfully  produced.  Probably  the 
lighter  phases  of  the  type  would  produce  a  good  grade  of  tobacco. 
On  an  average,  the  soil  will  produce  about  one-half  bale  of  cotton 
to  the  acre  and  from  20  to  35  bushels  of  com,  though  yields  of  1  to 
1^  bales  of  cotton  and  75  bushels  of  com  to  the  acre  have  been  pro- 
duced by  some  of  the  progressive  farmers.  The  uncultivated  areas 
support  a  timber  growth  of  hardwood  and  pine.  The  type  has  a  value 
of  from  $15  to  $60  an  acre,  according  to  location  and  conditions  of 
improvement. 

The  following  table  gives  the  results  of  mechanical  analyses  of 
samples  of  the  soil  and  subsoil: 

Mechanical  analyses  of  Cahaba  silt  loam. 


Number. 

Description. 

Fine 
gravel. 

Coarsd 
sand. 

Medium  1     Fine 
sand.    1    sand. 

V^Sr*'     SUt.          Clay. 

19034 

Soil 

Percent. 

0.2 

.3 

Percent. 

0.8 

.4 

Percent. 
2.2 

Percent. 

1»  0 

Per  cent.    Per  cent. 
5.4           67.0 
9  8  >          49  8 

Percent. 
10.6 

19035 

Subaoll 

2.4  '         ifi  n 

20  9 

AMORT  PINE   SANDY  LOAM. 


The  soil  of  the  Amory  fine  sandy  loam  is  a  brown  fine  sandy  loam 
6  to  8  inches  deep,  often  approaching  the  texture  of  a  loam.  It  con- 
tains an  appreciable  percentage  of  silt  and  the  sand  content  is  mainly 
of  the  finer  grades.  The  subsoil  varies  from  a  brown  fine  sandy  loam 
to  a  sandy  clay  to  a  depth  of  36  inches  or  more,  but  the  color  varies 
from  yellowish  brown  to  reddish  yellow  over  local  areas.  The  color 
of  the  subsoil,  which  also  influences  the  surface  appearance,  was  the 
distinguishing  characteristic  upon  which  its  separation  was  based. 
In  general,  the  type  is  quite  similar  to  the  Norfolk  fine  sandy  loam 
and  the  Orangeburg  fine  sandy  loam,  but  its  color  is  too  red  to  per- 
mit its  classification  with  the  Norfolk  series  and  too  dull  to  go  with 
the  Orangeburg  soils.     The  surface  material  grades  insensibly  into 
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the  imderlying  sandy  clay  subsoil,  there  being  no  marked  line  of 
separation.  The  Amory  fine  sandy  loam  is  a  fairly  strong  soil  and 
is  cultivated  with  little  difficulty.  The  heavier  phases  may  be  too 
heavy  to  handle  when  very  wet,  though  generally  the  soil  is  friable 
and  readily  put  in  good  tilth. 

This  type  of  soil  occurs  chiefly  to  the  east  of  the  Tombigbee  River 
in  comparatively  level  to  gently  roUing  areas  between  the  river  ter- 
races and  the  hilly  divide  in  the  eastern  part  of  the  county.  It 
appears  in  scattered  areas  of  varying  size  throughout  the  zone  of 
the  Norfolk  soil.  Many  areas  too  small  to  indicate  were  included  in 
the  Norfolk  fine  sandy  loam.  The  largest  area  is  found  about  6 
miles  east  of  Aberdeen,  between  areas  of  Cahaba  fine  sandy  loam  and 
Orangeburg  fine  sandy  loam.  This  area,  while  continuous  except 
for  stream-bottom  areas,  is  not  uniform,  as  it  includes  small  spots  of 
other  soil  types,  chiefly  Cahaba  silt  loam. 

The  topography  is  gently  rolling  to  comparatively  level  and  the 
drainage  is  generally  good.  The  slopes  are  generally  moderate  and 
the  soil  rather  porous,  so  that  Uttle,  if  any,  damaging  erosion  takes 
place. 

The  soil  is  no  doubt  derived  from  a  material  that  is,  at  least  in  part, 
contemporary  with  that  giving  the  Norfolk  soil,  but  which  probably 
has  a  slightly  different  chemical  composition  as  regards  its  iron  con- 
tent, or  the  soil  may  represent  an  admixture  of  more  recent  material 
with  the  Lafayette  formation.  There  are  no  definite  lines  of  separa- 
tion between  this  and  adjoining  types. 

The  Amory  fine  sandy  loam  has  about  the  same  agricultural  value 
as  the  Norfolk  soil  which  surrounds  it.  Cotton  and  com  are  the 
chief  crops,  while  soighum,  oats,  melons,  and  peas  are  grown  in  lim- 
ited quantities. 

With  a  proper  system  of  crop  rotation  and  improved  tillage  methods 
this  soil  can  be  brought  to  a  high  state  of  productiveness.  On  the 
lighter  phases,  especially  in  the  southern  .part  of  the  coimty,  the 
trucking  industry  might  be  made  very  profitable.  Land  of  this  type 
of  soil  has  a  value  of  from  $10  to  $30  an  acre. 

The  following  table  gives  the  results  of  mechanical  analyses  of 
samples  of  both  the  soil  and  the  subsoil: 

Mechanical  analyses  of  Amory  fine  sandy  loam. 


Number. 

DescripUon. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

Silt. 

Clay. 

19014 

Soil 

Percent. 

0.0 

.1 

Percent. 
1.3 
.7 

Percent. 
8.5 
6.5 

Percent. 
42.4 
30.0 

Percent. 
6.4 
6.4 

Percent. 
37.0 
36.3 

Percent. 
6.3 

19016 

SubsoU 

21.3 
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OUIN  HNB   SANBT  LOAM. 


The  soil  of  the  Quin  fine  sandy  loam  consists  usually  of  a  gray  fine 
sandy  loam  6  to  15  inches  deep.  The  color  of  the  shallowest  phase, 
found  generally  on  the  upper  slopes,  is  usually  influenced  by  admix- 
ture with  the  imderlying  brownish  clay.  The  presence  of  varying 
quantities  of  organic  matter  gives  the  first  few  inches  of  the  soil  a 
usually  darker  color  than  the  underlying  material.  The  subsoil  is 
usually  a  yellowish-brown  to  yellowish-red  sandy  clay,  though  it  may 
be  almost  any  shade  between  red  and  yellow.  The  texture  of  the 
subsoil  is  also  variable,  ranging  from  a  rather  heavy  clay  to  a  very 
sandy  clay,  the  heavier  phases  generally  showing  the  reddish-brown 
color. 

Areas  of  the  Guin  fine  sandy  loam  are  not  uniform,  as  they  include 
many  spots  of  material  showing  different  characteristics,  but  too 
small  to  indicate  in  the  map.  Small  spots  of  Orangeburg  material, 
more  or  less  typical,  or  of  Norfolk  material  may  be  frequently  en- 
countered. There  appears  to  be  no  regular  system  of  occurrence  of 
these  soils;  they  may  develop  on  the  cfests  of  slopes  of  the  hills, 
ridges,  or  over  the  more  level  areas.  Generally,  however,  the  material 
is  of  brighter  color  on  the  slopes,  where  a  better  aeration  and  oxida- 
tion is  possible.  The  deepest  soil  is  foimd  on  the  lower  slopes  and  in 
the  narrow  valleys.  In  some  of  the  hills  in  the  northeastern  part  of 
the  county  there  occur  small  fragments  and  larger  masses  of  fer- 
ruginous sandstone.  Little  of  the  type  is  under  cultivation,  though 
it  is  easily  tilled. 

The  type  occurs  in  the  northeastern  part  of  the  coimty  on  eacn 
side  of  Splunge  Creek  and  is  the  prevailing  soil  over  the  territory  east 
of  the  Buttahatchie  River.  The  topography  is  rolling  to  very  hilly, 
the  areas  consisting  of  irregular  ridges  interspersed  with  narrow  V- 
shaped  valleys.  Drainage  is  at  all  times  good,  the  run-off  being  so 
rapid  that  erosion  is  severe. 

The  Guin  fine  sandy  loam  is  probably  derived  from  an  intermingling 
of  material  of  the  Lafayette  formation  with  some  later  deposits.  The 
color  of  the  subsoil  is  similar  to  that  of  the  Amory  fine  sandy  loam, 
being  intermediate  between  the  Norfolk  and  the  Orangeburg.  Prob- 
ably in  the  northeastern  part  of  the  county  the  Tuscaloosa  has  entered 
into  the  formation  of  the  soil. 

Owing  to  the  very  rough  topography,  there  are  large  areas  upon 
which  fanning  is  impracticable  and  have  the  chief  value  of  the  land 
in  the  forests  of  hardwood  and  pine.  In  fact,  the  agricultural  value 
of  the  soil  as  a  whole  is  low,  and  the  greater  part  of  it  remains  in 
forests.  The  areas  under  cultivation  are  usually  in  the  less  rolling 
stretches,  but  even  these  are  invariably  subject  to  more  or  less  severe 
erosion.    Very  probably  fruits  could  be  produced  extensively  on  the 
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hills  and  ridges,  but  the  distance  to  convenient  market  facilities  is  a 
great  handicap.  The  valley  and  lower  lying  areas,  where  sufficiently 
broad  to  justify  cultivation,  are  given  to  cotton  and  com  with  good 
returns.  Commercial  fertilizers  are  used.  The  region  occupied  by 
the  Guin  fine  sandy  loam  is  the  most  thinly  settled  part  of  the  coimty, 
and  until  much  more  of  the  other  farm  lands  is  utihzed  the  chief 
value  of  the  type  will  continue  to  be  the  timber  growth.  At  present 
it  carries  a  value  of  from  $2  to  $20  an  acre,  depending  largely  on  the 
character  of  the  forest. 


SUSQUEHANNA  FINE   SANDY  LOAM. 

The  soil  of  the  Susquehanna  fine  sandy  loam  consists  of  a  gray  to 
light-brown  fine  sandy  loam,  ranging  in  depth  from  6  to  10  mches. 
The  subsoil  to  a  depth  of  3  feet  or  more  is  a  plastic  red  clay,  containing 
considerable  quantities  of  partially  decomposed  shale.  Through- 
out the  soil  section  are  also  found  frequent  deposits  of  fijie  quartzite 
gravel,  and  in  the  lower  strata  limestone  fragments  are  occasionally 
encountered.  Where  the  sandy  material  completely  covers  the  stiflf 
clay  subsoil,  the  type  is  friable  and  easily  handled,  but  where  the 
heavy  subsoil  approaches  the  surface  the  material  when  wet  is  very 
sticky  and  plastic,  making  cultivation  difficult. 

Only  a  few  small  areas  of  the  type  are  developed.  These  are 
found  in  the  eastern  part  of  the  county.  The  areas  are  often  so 
small  that  it  was  impracticable  to  show  them  on  the  map. 

The  type  has  a  very  hilly  topography,  being  found  only  on  the 
steep  slopes  in  the  rougher  portion  of  the  area.  On  account  of  this 
hilly  condition  the  drainage  of  most  of  the  areas  is  excessive  and  ero- 
sion has  taken  place  to  a  damaging  extent. 

None  of  the  type  is  under  cultivation,  the  entire  soil  body  being 
covered  by  a  growth  of  red  oak,  post  oak,  black-jack  oak,  and 
hickory,  and  the  growth  of  this  native  timber  is  probably  the  best 
utilization  of  the  type. 

The  value  of  the  Susquehanna  fine  sandy  loam  ranges  from  $3  to 
$7.50  per  acre. 

The  following  table  gives  the  results  of  the  mechanical  analyses  of 
samples  of  the  soil  and  subsoil  of  this  type: 

Mechanical  analyses  of  Susquehanna  fine  sandy  loam. 


Number. 

Description. 

Fine 
gravel. 

Coarse 

sand. 

Hedlom 
sand. 

Fine 
sand. 

Very  fine 
sand. 

Silt. 

Clay. 

19046 

Soil 

Percent. 

2.1 

.0 

Percent. 
1.7 
1.1 

Percent. 

2.0 

.8 

Percent. 
18.0 
6.0 

Percent. 

.     26.5 

6.4 

Percent. 
40.6 
49.8 

Percent. 
8.8 

ig047 

Subsoil 

36.8 

72352*»—10 53 
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OCKLOCKNBB  CLAT  LOAM. 


The  Ocklocknee  clay  loam  consists  usually  of  a  dark  grayish-brown 
to  brownish  clay  loam  6  to  12  inches  deep  underlain  by  a  lighter 
brown  clay  subsoil,  usually  quite  heavy  and  plastic  and  occasionally 
mottled  with  iron  stains  at  lower  depths.  The  surface  material  car- 
ries in  general  an  appreciable  amoimt  of  silt,  more  especially  in  level 
and  depressed  areas.  The  gentle  swells  or  better  drained  areas  along 
the  stream  channels  show  the  lightest  phase  of  the  type,  with  a  sand 
content  including  all  the  grades,  but  with  the  finer  predominating. 
The  subsoil  is  usually  a  stiff,  tenacious,  light-brown  to  yellowish- 
brown  clay,  often  mottled  at  lower  depths  and  occasionally  light  gray 
in  poorly  drained  areas.  Some  depressed  areas  were  encountered  in 
which  a  very  dark-gray  to  almost  black  surface  soil  occurred.  Culti- 
vation is  carried  on  with  difficulty  on  account  of  the  heavy  nature  of 
the  soil,  the  unfavorable  moisture  conditions,  and  the  frequent 
inundations. 

This  soil  forms  the  first  bottoms  along  the  courses  of  Old  Town 
Creek  and  the  Tombigbee  River.  It  is  not  continuous  at  all  times 
along  the  stream  channels,  being  broken  by  areas  of  other  bottom 
types.  Occasionally  the  stream  channel  has  been  cut  deep  enough 
to  accommodate  all  rainfall,  and  where  this  is  the  case  the  soil  lies 
above  overflow.  As  the  river  bottoms  are  so  thinly  settled  and 
support  such  a  luxuriant  growth  of  timber  and  underbrush,  a  detail 
traverse  was  considered  impracticable.  The  lines  of  separation 
between  the  three  divisions  of  these  bottom  soils  were  usually  very 
indistinct,  though  in  some  instances  there  are  well  defined  terraces. 

The  topography  varies  from  comparatively  level  to  flat,  with 
drainage  usually  sluggish  or  poor.  Numerous  old  sloughs  traverse 
the  type.  These  hold  water  for  weeks  or  months  after  overflows 
and  much  of  the  rainfall  drains  into  them.  During  the  summer 
overflows  are  seldom  and  the  soil  becomes  well  drained,  though  not 
until  long  after  the  planting  season.  The  river  channel  is  usually 
deep  enough  to  permit  a  good  fall  for  artificial  drains.  Deep  canals 
or  broad  ditches  leading  to  the  river  channel  would  adequately  drain 
large  areas  of  this  soil  and  fit  them  for  profitable  cultivation.  There 
would  of  course  be  danger  of  overflow,  but  these  occur  only  in  the 
wet  seasons  of  the  winter  or  late  spring.  Occasional  damage  to 
crops  might  be  expected,  but  as  the  soil  is  very  fertile  its  use  for 
certain  crops  would  give  good  returns. 

The  soil  is  largely  alluvial  in  origin,  having  been  deposited  by  the 
river  during  seasons  of  overflow.  As  the  heavier  soil  particles  car- 
ried in  suspension  are  the  first  to  be  deposited,  the  land  along  the 
river  front  has  usually  a  loamy  nature,  often  approaching  a  sandy 
loam,  while  the  finer  particles  are  deposited  from  the  slow-moving 
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or  stagnant  waters  over  the  broad  low-lying  stretches  farther  away 
from  the  stream.  The  dark-grayish  color  of  the  soil,  especially  in 
certain  areas,  and  its  heavy  nature  are  no  doubt  in  part  the  result 
of  material  washed  from  the  black-prairie  (Houston)  soils. 

Practically  all  of  the  Ocklocknee  clay  loam  is  in  forests,  the  timber 
being  chiefly  gum,  and  numerous  lumber  enterprises  are  located 
along  the  river.  "With  the  deforesting  of  this  soil  and  the  installa- 
tion of  good  drainage  systems,  it  will  be  found  to  be  very  productive. 
The  yearly  addition  of  an  alluvial  deposit  is  a  guarantee  of  sustained 
fertility.  The  value  of  the  type  ranges  from  $5  to  $20  an  acre, 
depending  largely  on  the  grade  of  standing  timber. 

The  following  table  gives  the  average  results  of  mechanical  analyses 
of  samples  of  the  soil  and  the  subsoil  of  this  type: 

Mechanical  analyses  of  Ocklocknee  clay  loam. 


Number. 

Description. 

Fine     '    Coarse 
gravel,   i    sand. 

Medium       Fine 
aand.         sand. 

Very  fine 
sand. 

Silt.     1     Clay. 

19052,19054 

Soil 

Per  cent.    Per  cent. 

0.1             1.9 

.0              .4 

Per  cent.    Per  cent. 
2.1           23.2 
1.4           27.6 

Percent. 
9.1 
11.6 

1 
Per  cent.    Per  cent. 

38. 1             25. 2 

19053,19056 

SubsoU 

26.1  1           32.5 

CAHABA  LOAM. 


The  Cahaba  loam  consists  of  a  gray  light  loam  4  to  10  inches  deep, 
often  approaching  a  fine  sandy  loam  in  texture  underlain  by  a 
brownish  to  mottled  yellow  and  gray  heavy  fine  sandy  loam  to  clay 
loam.  The  darker  gray  surface  soil  and  the  mottled  subsoil  are 
generally  found  in  the  lower  lying  to  level  areas.  Most  of  this  soil 
is  under  cultivation  and  is  readily  kept  in  good  tilth. 

This  is  a  second  bottom  soil  found  along  the  Tombigbee  River.  It 
represents  the  oldest  of  the  broad  bottoms  that  bears  evidence  of 
alluvial  origin  and  is  no  longer  subject  to  overflow.  The  largest  areas 
occur  in  the  northern"  part  of  the  county  near  the  junction  of  Old 
Town  Creek  and  the  river.  The  topography  is  gently  rolling  or 
undulating  to  level,  and  the  heavier  phases  of  the  soil  are  found  in 
the  lower  lying  areas,  where  the  silt  content  is  quite  appreciable. 
The  gentle  swells  are  more  loamy,  owing  to  the  transportation  to 
lower  levels  of  a  part  of  the  original  silts  and  clays.  Drainage  varies 
from  good  to  poor,  according  to  topography,  the  low  areas  demanding 
rather  extensive  ditching. 

The  cultivated  areas  are  used  chiefly  for  cotton  and  com,  cotton 
yielding  about  one-half  bale  and  com  from  25  to  50  bushels  to  the 
acre.  Good  drainage,  deep  plowing,  crop  rotation,  and  the  addition 
of  organic  matter  would  build  up  a  strong  soil  adapted  to  a  wide 
variety  of  crops.     Large  areas  are  still  in  original  forests,  the  timber 
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growth  being  largely  hardwood  with  a  sprinkling  of  pine.     The  land 
has  a  value  of  from  $5  to  $30  an  acre. 

The  following  table  gives  the  results  of  mechanical  analyses  of 
samples  of  the  soil  and  subsoil  of  this  type: 

Mechanical  analyses  of  Cahaba  loam. 


Number. 

Description. 

Fine 
gnvel. 

Coarae 
sand. 

Medium 
sand. 

sand. 

Percent. 
60.3 
35.5 

""Sd"*!    sm. 

Clay. 

19048 

Soil 

Percent. 

0.0 

.0 

Percent. 

.1 

Percent. 
2.2 
1.5 

Percent. 
9.9 
7.9 

Percent. 

ao.o 

18.9 

Percent. 
16.7 

19049 

Subsoil 

35.7 

OCKLOCKNEE   8ILT  LOAM. 


The  Soil  of  the  Ocklocknee  silt  loam  consists  of  a  dark-grayish  to 
yellowish-gray  silt  loam  about  9  inches  deep.  The  subsoil  is  a 
yellowish  heavy  loam  grading  into  a  rather  heavy  mottled  gray  and 
brown  clay  loam  at  lower  depths.  The  dark  color  of  the  first  few 
inches  of  surface  soil  is  influenced  by  organic  matter,  the  color  becom- 
ing a  rather  light  gray  on  thoroughly  drying.  The  lighter  phase  of 
this  soil  occurs  on  the  higher  swells,  where  the  material  often  approaches 
a  fine  sandy  loam  in  texture,  while  the  heavier  phase  is  confined  to 
the  depressions  and  lower  lying  areas.  Over  the  more  level  to 
depressed  sections  the  subsoil  has  a  grayer  mottling  than  elsewhere. 
The  larger  proportion  of  the  type  is  unimproved,  but  cultivated  areas 
are  friable  and  easily  kept  in  good  tilth.  The  heavier  phase  may 
break  into  clods  when  plowed,  especially  if  plowed  too  wet,  but  these 
can  be  broken  down  without  much  difficulty  with  a  light  harrow. 
Some  areas  of  the  type  approach  the  character  of  Meadow. 

The  Ocklocknee  silt  loam  occurs  as  first  bottom  land  and  occupies 
the  lower  depressions  of  the  valleys  of  Buttahatchie  River,  Sipsie 
River,  and  Splunge  Creek.  The  boimdary  lines  between  this  and 
the  other  bottom  land  type  are  often  indistinct,  especially  in  the 
Buttahatchie  River  Valley,  and  separations  are  necessarily  arbi- 
trary, except  when  distinct  terraces  occur.  Many  spots  of  undiffer- 
entiated material  too  small  to  map  are  included  in  the  type.  The 
topography  is  approximately  level,  with  depressions  or  swells  appear- 
ing at  irregular  intervals.  Old  sloughs  are  numerous.  Drainage  is 
a  necessary  prerequisite  in  cultivating  most  of  the  type,  and  valuable 
areas  have  been  reclaimed  to  profitable  agriculture  through  a  sys- 
tem of  canals  or  ditches  leading  into  the  river. 

This  soil  represents  in  part  material  washed  from  adjacent  slopes 
and  in  part  that .  transported  by  the  river  and  deposited  during 
floods.  It  includes  practically  all  of  the  present  overflow  land  of  the 
Buttahatchie   drainage   system.     Many  depressions  or  sloughs  at 
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higher  levels,  representing  old  drainage  lines  of  the  valley  which 
remaining  for  years  in  swampy  condition  or  covered  with  water,  have 
been  filled  up  through  natural  agencies  suflSciently  to  be  artificially 
drained  and  reclaimed  to  profitable  cultivation. 

The  greater  proportion  of  the  type  is  in  standing  timber  Where 
cultivated  the  yields  are  usually  good,  com  producing  from  30  to  60 
bushels  and  cotton  from  one-half  to  three-fourths  bale  to  the  acre. 
Commercial  fertiUzers  are  used.  This  is  naturally  a  strong  soil.  A 
part  of  it  is  enriched  annually  by  alluvial  deposits.  If  properly 
drained  and  cultivated  the  soil  would  prove  one  of  the  strongest  soils 
of  the  coimty.  Crops  might  be  occasionally  damaged  by  floods,  but 
the  overflows  occur  only  during  seasons  of  excessive  rainfall,  and 
rarely  during  the  growing  season.  The  type  has  a  value  of  $5  to  $25 
an  acre. 

CAHABA  FINE  SANDY  LOAM. 

The  Cahaba  fine  sandy  loam  is  a  grayish  fine  sandy  loam  6  to  12 
inches  deep,  underlain  by  a  yellowish  to  brownish  sandy  clay  subsoil, 
which  in  many  instances  is  mottled.  The  surface  soil  at  times  has 
a  brownish  tinge  and  is  usually  sUghtly  darker  in  the  first  few  inches 
on  accoimt  of  the  presence  of  a  larger  quantity  of  decayed  organic 
matter.  The  sand  content  is  of  the  finer  grades,  and  there  is  usually 
an  appreciable  amount  of  silt  in  both  the  soil  and  the  subsoil.  The 
color  of  the  surface  material  is  often  determined  by  the  position  of 
the  area,  the  lower  levels  and  depressions  invariably  showing  the 
darker  gray  color,  while  the  more  elevated  areas  and  gentle  slopes 
usually  present  the  brownish  coloring,  leaching  in  this  position  being 
more  rapid.  The  lower  areas  also  have  a  higher  content  of  silt. 
Except  in  areas  where  drainage  is  deficient,  cultivation  is  compara- 
tively easy,  and  the  average  yields  are  satisfactory,  though  they 
could  be  greatly  increased  by  incorporating  in  the  soil  organic  matter 
in  the  form  of  stable  and  green  manures.  The  type  is  a  rather  loose 
and  friable  soil  and  can  be  plowed  under  a  wide  range  of  moisture 
conditions. 

This  type  of  soil  occurs  in  irregular-shaped  areas  of  varying  sizes 
throughout  the  comparatively  level  coimtry  adjacent  to  the  Tom- 
bigbee  and  Buttahatchie  rivers  and  Old  Town  Creek.  Along  the 
Tombigbee  River  it  occurs  closely  associated  with  the  Norfolk  fine 
sandy  loam,  Cahaba  silt  loam,  and  Amory  fine  sandy  loam,  these 
types  occupying  largely  all  the  level  to  undulating  country  between 
the  river  and  the  hilly  divide  of  Orangeburg  fine  sandy  loam  to  the 
east.  In  the  Buttahatchie  River  valley  it  occurs  on  some  of  the 
higher  terraces  which  are  usually  adjacent  to  the  uplands.  Along 
Old  Town  Creek  the  small  areas  are  found  upon  the  oldest  terraces 
of  the  valley  lands. 
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The  surface  features  of  the  type  range  from  level  to  undulating 
or  very  slightly  rolling,  and  drainage  is  usually  fair  to  good.  Some 
lower  lying  areas  are  deficient  in  drainage,  but  that  condition  can 
usually  be  relieved  by  means  of  open  ditches,  the  soil  being  suffi- 
ciently porous  to  permit  a  rather  free  percolation  of  water.  While 
in  some  cases  the  type  may  occupy  the  high  terraces  immediately 
adjacent  to  the  streams,  its  occurrence  quite  uniformly  marks  the 
outer  edge  of  the  valley  lands. 

While  the  material  constituting  this  type  of  soil  has  many  simi- 
larities of  the  Norfolk  fine  sandy  loam,  its  position,  its  manner  of 
formation,  and  its  consequent  agricultural  value  forbid  its  correla- 
tion with  the  Norfolk  series.  In  a  great  many  instances  its  sepa- 
ration from  the  Norfolk  soils  was  quite  arbitrary.  The  type,  occur- 
ring as  it  does  over  the  broad  flats  flanking  the  larger  stream  courses 
of  the  area,  no  doubt  represents  material  that  was  subjected  to 
river  action  in  remote  time,  but  which  to-day  so  obscurely  retains 
the  characteristic  evidences  of  reworked  material  as  to  make  it  a 
difficult  matter  to  locate  boimdaries  definitely.  The  river  flats  are 
often  4  or  5  miles  wide  and  there  are  in  general  well-defined  terraces 
to  mark  the  older  and  the  younger  river  deposits.  Still  this  type 
occupies  the  position,  quite  clearly  marked  in  some  instances,  of 
the  oldest  river  terraces.  It  occurs  over  the  higher  swells  and 
knolls  of  the  valley  lands  and  is  always  beyond  the  reach  of  overflow 
waters.  When  occurring  immediately  adjacent  to  the  uplands  the 
type  represents  reworked  material — the  wash  from  the  surroimding 
elevations  mixed  with  old  alluvium. 

A  large  portion  of  the  type  is  still  imcultivated,  though  it  is  a 
very  desirable  soil.  It  is  a  light,  friable  soil,  easily  handled,  retentive 
of  moisture,  responds  readily  to  fertilizers,  offers  possibilities  for  a 
wide  diversification  of  crops,  and  when  rightly  handled  is  of  high 
producing  capacity.  Like  all  the  sandy  soils  of  the  area,  its  fertility 
depends  in  a  great  measure  on  maintaining  the  supply  of  organic 
matter.  In  the  absence  of  stable  manure,  a  leguminous  cover 
crop,  preferably  cowpeas,  plowed  imder  every  two  or  three  years,  is 
recommended.  Yields  are  ordinarily  fair  to  good,  averaging  about 
one-half  bale  of  cotton  and  from  20  to  40  bushels  of  com  to  the 
acre.  Much  larger  yields  have  been  produced  by  progressive  farm- 
ers. In  addition  to  the  usual  farm  crops  of  cotton  and  com,  hay, 
oats,  cowpeas,  rye,  and  special  crops  could  no  doubt  be  grown  very 
profitably.  The  type,  in  part  at  least,  could  be  used  for  truck 
crops,  peanuts,  berries,  melons,  and  probably  for  tobacco.  Stable 
and  green  manures  receive  a  ready  and  lasting  response  from  this 
soil,  and  if  liberally  used  will  bring  the  type  to  a  high  state  of  pro- 
ductivity. Commerical  fertilizers  are  largely  used  and  with  paying 
returns.    The  type  has  a  value  of  from  $10  to  $30  an  acre. 
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The  following  table  gives  the  average  results  of  mechanical  analy- 
ses of  samples  of  the  soil  and  subsoil  of  this  type: 

Mechanical  analyses  of  Cahabafine  sandy  loam. 


Number. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

sut. 

Clay. 

19016,19050 

Soil 

Per  cent. 

0.0 

.1 

PercenL 

0.8 

.2 

Percent. 

2.2 

.      .6 

Percent. 
35.8 
17.7 

Per  cent. 
21.2 
16.1 

PerctnL 
34.4 
41.7 

PercenL 
6.2 

19017,19061 

SubsoU 

23.1 

SUMMARY. 

Monroe  County  lies  in  the  northeastern  part  of  the  State  of  Missis- 
sippi in  the  first  tier  of  counties  along  the  Alabama  line  and  about  65 
miles  south  of  the  Tennessee  border.  It  comprises  487,040  acres, 
or  761  square  miles.  The  topography  ranges  from  rolling  to  imdu- 
lating  or  comparatively  level.  The  two  principal  drainage  lines  are 
the  Tombigbee  River,  flowing  across  the  central  portion  of  the  county 
from  north  to  south,  and  the  Buttahatchie  River  flowing  in  the  same 
general  direction  through  the  eastern  part  and  emptying  into  the 
Tombigbee  at  the  southern  edge  of  the  county. 

The  settlement  of  the  area  is  fairly  general,  more  marked,  how- 
ever, over  the  more  productive  soils  and  in  the  neighborhood  of  the 
railroads  and  towns.  A  large  part  of  the  area  is  under  cultivation 
and  yields  range  from  fair  to  good.  The  timbered  hilly  sections  in 
the  east  and  the  low-lying,  poorly  drained  areas  in  the  valleys  of 
the  larger  streams  represent  the  lands  of  lowest  agricultural  value  at 
present. 

Aberdeen,  with  about  5,000  inhabitants,  near  the  center  of  the 
county,  is  the  county  seat,  and  the  most  important  town  of  the 
county,  while  Amory  in  the  north  with  a  population  of  1,500,  is  a 
thriving  business  place. 

.  Four  systems  of  railroads  operate  in  the  area;  the  Frisco,  in  the 
northeastern  section,  the  Mobile  and  Ohio  in  the  western,  the  Illinois 
Central  in  the  southern,  and  the  Aberdeen  and  Tombigbee  Valley, 
which  crosses  the  central  part  in  a  northwest  and  southeast  direction. 
Ample  transportation  facilities  are  convenient  to  all  sections.  Rural 
mail  delivery  routes  and  telephone  lines  are  universal. 

Climatic  conditions  are  favorable  to  a  diversified  agriculture.  The 
winters  are  mild  and  short  and  the  summers  long  and  compara- 
tively hot.  The  rainfall  is  well  distributed  throughout  the  year, 
with  the  highest  average  during  the  late  winter  months. 

Cotton  and  com  are  the  staple  crops  grown,  with  oats,  wheat, 
sorghum,  melons,  peanuts,  potatoes,  v^etables,  fruits,  berries,  cow- 
peas,  alfalfa,  Johnson  grass,  melilotus,  etc.,  produced  in  sufficient 
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quantities  to  meet  local  needs.  The  introduction  of  alfalfa  in  the 
black  prairie  region  and  its  successful  culture  bids  fair  to  make  it 
one  of  the  staple  crops  of  the  limestone  section.  Commercial  fer- 
tilizers are  used  extensively  on  the  lighter  sandy  soils.  No  general 
system  of  crop  rotation  is  largely  practiced  and  little  recognition  is 
given  to  the  adaptation  of  soils  to  crops.  Negro  labor  is  largely 
used  and  proves  satisfactory  under  supervision.  The  monthly  wage 
is  about  $15. 

Twenty-two  types  of  soil  were  established  in  the  area,  varying 
in  texture  from  sandy  loams  to  clays.  Large  areas  still  support  a 
forest  growth  of  hardwood  and  pine. 

The  Houston  clay  is  probably  the  strongest  upland  soil  of  the  area 
for  general  farming  purposes.  Cotton,  com,  and  forage  crops  are 
the  chief  products,  cotton  yielding  from  one-half  to  three-fourths 
of  a  bale  and  com  from  30  to  75  bushels  to  the  acre.  Johnson 
grass,  alfalfa,  and  melilotus  are  the  chief  forage  crops,  with  yields 
ranging  from  3  to  6  tons  to  the  acre.  The  type  has  a  value  of  $20 
to  $50  an  acre. 

The  Houston  chalk  represents  exposures  of  the  limestone  forma- 
tion, resulting  largely  from  erosion.  The  growing  of  melilotus  is 
the  most  profitable  utilization  of  these  areas,  as  well  as  the  best 
method  of  reclaiming  them  to  cultivation. 

The  Trinity  clay  is  a  black  heavy  bottom  soil  of  the  prairie  areas, 
and  is  subject  to  overflow.  It  is  a  strong  soil  for  cotton,  com,  and 
forage  crops,  cotton  producing  from  one-half  to  1  bale,  com  from 
40  to  75  bushels,  and  hay,  chiefly  Johnson  grass,  from  3  to  6  tons 
to  the  acre.     It  has  a  value  of  from  $25  to  $60  an  acre. 

The  Oktibbeha  clay  loam  is  a  somewhat  lighter  soil  than  the  clay, 
and  slightly  more  friable,  though  its  agricultural  value  and  possi- 
bilities are  about  the  same. 

The  Oktibbeha  silt  loam  where  well  drained  produces  fair  to  good 
crops.  Drainage,  deep  plowing,  and  the  incorporation  of  organic 
matter  to  modify  its  compact  nature  are  necessary  requisites  for 
successful  crop  production  on  this  soil. 

The  Ocklocknee  loam  is  a  productive  soil  found  along  the  courses 
of  the  smaller  streams.  It  is  usually  cultivated  to  cotton  and  com 
with  good  results.  Much  of  it  is  above  average  overflow,  while 
portions  of  it  are  inundated  frequently.  It  has  a  value  of  from  $10 
to  $30  an  acre. 

The  Lufkin  clay,  owing  to  its  compact,  impervious  nature,  and 
deficient  drainage,  is  undesirable  for  fanning,  though  when  well 
drained  fair  to  good  yields  of  cotton  and  of  com  are  produced. 
Little  of  the  tjY>e  is  under  cultivation,  the  remaining  areas  support- 
ing chiefly  a  growth  of  hardwood. 
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The  Lufkin  silt  loam  is  well  adapted  to  a  variety  of  crops  wh,en 
thoroughly  drained,  and  the  value  of  the  Myatt  fine  sandy  loam  as  a 
farm  soil  depends  largely  on  the  efficiency  of  drainage.  The  greater 
proportion  of  the  latter  type  is  in  timber. 

The  Orangeburg  fine  sandy  loam,  which  is  foimd  in  the  rolling  to 
hilly  sections  in  the  eastern  part  of  the  coimty,  is  adapted  to  a  wider 
range  of  crops.  It  can  be  easily  brought  to  a  high  state  of  productive- 
ness. The  soil  is  cidtivated  to  <x)tton  and  com  as  the  staple  crops, 
with  oats,  sorghum,  vegetables,  and  fruits  as  supplementary  crops. 
It  has  a  value  of  from  $5  to  $30  an  acre. 

The  Orangeburg  clay  appears  in  small  areas,  its  occurrence  being 
largely  the  result  of  erosion  in  removing  the  sandy  surface  soil  and 
exposing  the  red  sandy  clay  subsoil.  It  is  a  strong  soil  when  properly 
handled,  yielding  from  one-half  to  three-fourths  bale  of  cotton  and 
from  30  to  60  bushels  of  com  to  the  acre. 

The  Norfolk  fine  sandy  loam  is  a  desirable  soil  both  for  general  and 
for  special  fanning.  It  shows  great  capacity  for  improvement.  On 
this  soil  com  yields  from  30  to  60  bushels  and  cotton  from  one-half 
to  three-fourths  bale  to  the  acre.  Oats,  wheat,  sorghum,  vegetables, 
melons,  fruits,  and  forage  crops  do  well  and  probably  tobacco  would 
be  a  profitable  crop.  This  soil  has  a  value  of  from  $10  to  $30  an 
acre. 

The  Cahaba  silt  loam  is  one  of  the  desirable  extensive  soils  of  the 
area  and  is  adapted  to  a  wide  diversity  of  crops.  About  the  same 
crops  are  grown  on  this  soil  as  on  the  Norfolk  fine  sandy  loam,  and 
good  yields  are  obtained.     It  has  a  value  of  $15  to  $60  an  acre. 

The  Amory  fine  sandy  loam  is  associated  in  origin  and  position 
with  the  Cahaba  and  Orangeburg  soils,  and  has  about  the  same  agri- 
cultural value  as  the  Cahaba  fine  sandy  loam. 

The  Guin  fine  sandy  loam  is  largely  timbered  with  hardwood  and 
pine.  When  cultivated  it  is  devoted  to  the  growing  of  cotton  and 
com  with  fair  to  good  results.     It  has  a  value  of  $2  to  $20  an  acre. 

The  Ocklocknee  clay  loam  represents  the  first  bottoms  and  lower 
depressions  of  the  Tombigbee  River  Valley.  Much  of  the  type  is 
subject  to  yearly  inundation  and  supports  a  heavy  growth  of  gum 
and  other  hardwoods.  Extensive  ditching  will  be  necessary  to  develop 
this  soil. 

The  Cahaba  loam  occurs  on  the  second  bottoms  or  terraces.  It  is 
generally  slightly  elevated  above  overflow  and  some  of  it  is  cultivated 
in  cotton,  com,  and  sorghum,  all  of  which  give  satisfactory  yields. 
Most  of  the  type  needs  better  drainage  and  a  large  part  is  still  tim- 
bered in  hardwood. 
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The  Ocklocknee  silt  loam  is  an  alluvial  soil  much  of  which  is  subject 
to  overflow.  Its  timber  growth  is  chiefly  hardwood.  The  soil  is 
naturally  fertile  and  when  cultivated  good  yields  are  obtained.  Much 
of  it  needs  draining.     It  carries  a  value  of  $5  to  $25  an  acre. 

The  Cahaba  fine  sandy  loam  represents  the  higher  terraces  of  the 
river  bottom.  The  type  is  cultivated  chiefly  to  cotton  with  good 
results.  Commercial  fertili^rs  are  used.  Truck,  peanuts,  potatoes, 
and  fruits  would  no  doubt  be  successful  crops.  The  type  has  a  value 
of  $5  to  $25  an  acre. 
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By  THOMAS  A.  CAINE.  E.  B.  WATSON,  THOMAS  D.  RICE.  W.  J.  GEIB, 
W.  S.  LYMAN,  and  H.  L.  BELDEN. 


DESCRIPTION  OF  THE  AREA. 


Bienville  Parish  is  located  almost  wholly  in  the  shortleaf  pine  hill 
section  of  northwest  Louisiana,  between  the  Red  and  Mississippi 
rivers,  about  40  miles  east  of  Shreveport.    A  small  portion  of  the 


Fro.  21. — Sketch  map  showing  the  location  of  the  Bienville  Parish  area,  Louisiana. 

southern  part  of  the  parish  is  located  in  the  longleaf  pine  hill  sec- 
tion. The  parish  lies  approximately  between  parallels  32°  8'  53'' 
and  32°  33'  30"  north  latitude  and  meridians  92°  45'  and  93°  25' 
west  from  Greenwich.  It  is  bounded  on  the  north  by  Webster, 
Claiborne,  and  Lincoln  parishes,  on  the  east  by  Lincoln  and  Jackson 
parishes,  on  the  south  by  Winn,  Natchitoches,  and  Red  River  par- 
ishes, and  on  the  west  by  Red  River  and  Webster  parishes  and  Lake 
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Bistineau  separating  this  parish  from  Bossier  Parish.  The  thriv- 
ing town  of  Arcadia,  the  parish  seat,  having  a  population  of  about 
3,500,  is  located  in  the  extreme  northeast  corner,  on  the  Vicks- 
burg,  Shreveport  and  Pacific  Railway.  Geologically,  the  parish  lies 
in  the  Mississippi  embayment,  and  the  formations  principally  repre- 
sented are  within  the  Tertiary  Eocene.  There  are  519,680  acres,  or 
812  square  miles,  in  the  parish. 

The  parish  is  well  supplied  with  streams  and  branches.  The  head- 
waters of  Black  Lake  Bayou,  Saline  Bayou,  and  some  of  those  of 
Dugdemona  Bayou  start  in  Bienville  Parish,  and  eventually  the 
entire  drainage  of  the  area  reaches  the  Red  River  through  these 
streams.  The  parish  slopes  gradually  to  the  southeast  or  south.  In 
the  northern  part,  upon  the  upper  reaches  of  the  drainage  basins,  the 
hills  are  higher  and  more  broken  than  in  the  southern  part.  The 
highest  altitude  in  the  parish  is  about  450  feet,  while  along  the  south- 
ern boundary,  where  the  streams  cross  the  line,  the  altitude  is  about 
100  feet,  so  that  there  is  a  range  in  elevation  of  about  350  feet  within 
the  parish.  Very  little  fall  is  noticeable  along  the  larger  streams, 
which  follow  winding,  tortuous  courses  through  wide  swamps.  This 
lack  of  fall,  together  with  the  crookedness  of  the  stream  courses,  causes 
the  wide  swamp  bottoms  to  be  submerged  often  during  the  winter 
months.  The  water  in  the  small  streams  and  branches,  however,  runs 
off  rapidly.  The  interstream  areas  are  often  considerably  eroded 
and  dissected  along  the  upper  courses  of  the  tributary  streams,  this 
being  especially  noticeable  in  the  northern  part  of  the  parish.  To 
the  southward,  however,  the  country  flattens  and  the  interstream 
areas  are  lower  and  less  dissected.  In  the  southern  part  of  the  parish 
the  swamp  areas  along  the  larger  streams  become  wider  and  more 
difficult  to  cross.  The  drainage  of  the  interstream  areas  of  low  eleva- 
tion is  often  poor,  while  to  the  northward,  upon  those  of  higher  eleva- 
tion, the  drainage  is,  if  anything,  excessive.  The  drainage  of  the 
parish  eventually  reaches  the  Gulf  of  Mexico  through  the  Red  and 
Mississippi  rivers. 

No  permanent  settlement  took  place  in  what  is  now  Bienville  Par- 
ish until  1826,  when  a  settlement  was  made  on  Black  Lake  Bayou, 
4  miles  west  of  Arcadia.  Later,  about  1839,  another  settlement  was 
made  at  what  is  now  Mount  Lebanon.  In  1843  Bienville  Parish  was 
organized  from  a  portion  of  Claiborne  Parish,  The  woods  at  that 
time  were  open,  there  being  nothing  but  large  timber  and  the  whole 
country  was  covered  with  a  growth  of  switch-cane,  which  formed 
extensive  canebrakes  in  the  bottom  lands.  There  was  an  abundance 
of  game,  and  hunting  and  fishing  furnished  much  of  the  early 
settler's  occupation. 
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Some  of  the  early  military  and  immigrant  trails  to  Mexico  and 
Texas  crossed  the  parish,  and  these  old  overland  routes  were  the  scenes 
of  great  activity,  especially  so  when  Texas  was  being  colonized  by 
Americans.  In  their  westward  journey  across  the  country  the  immi- 
grants, coming  mostly  from  Kentucky,  Tennessee,  Georgia,  the  Caro- 
linas,  Alabama,  and  Mississippi,  were  attracted  by  the  rich,  pro- 
ductive red  gravelly  lands  in  the  northern  part  of  what  is  now  Bien- 
ville Parish,  and  it  was  at  this  period  that  the  region  received  its 
greatest  number  of  settlers,  many  of  the  immigrants  having  given 
up  their  journey  westward  to  Texas,  while  some  of  those  who  con- 
tinued their  journey  returned  later  to  take  up  lands  for  settlement. 

The  people  who  settled  on  the  red  gravelly  lands  in  the  vicinity 
of  Mount  Lebanon,  Liberty  Hill,  and  Arcadia  established  permanent 
homes.  Those,  however,  who  settled  in  the  lower  country  in  the 
southern  part  of  the  parish  did  not  become  permanently  attached  to 
the  land,  but  moved  from  one  locality  to  another  seeking  more 
favorable  range  for  their  hogs  and  cattle. 

The  present  farming  population  of  the  parish  is  made  up  almost 
entirely  of  the  descendants  of  these  early  immigrants  and  of  the  de- 
scendants of  the  slaves  brought  in  by  them.  In  the  northern  part 
of  the  parish,  where  slavery  was  most  common,  about  25  per  cent 
of  the  farming  population  is  composed  of  negro  property  own- 
ers and  tenants.  Many  of  the  white  farmers  have  acquired  consid- 
erable wealth  and  have  rented  their  farms  and  moved  to  town.  In 
some  of  the  northern  parts  of  the  parish  the  houses  in  the  country 
are  neat  and  substantial  and  the  farm  buildings  commodious.  Good 
churches  and  schools  are  convenient  to  all.  The  roads  are  excellent 
in  summer,  but  in  winter  they  are  apt  to  become  badly  cut  up  and  in 
places  almost  impassable.  The  population  around  the  larger  rail- 
way towns  has  greatly  increased,  owing  to  the  lumber  interests  and 
railway  construction.  A  large  percentage  of  this  increased  popula- 
tion is  made  up  of  colored  people,  while  the  increased  white  popula- 
tion comprises  mostly  people  from  Arkansas,  Missouri,  and  Tennessee. 

It  is  estimated  that  about  50  per  cent  of  the  land  in  the  northern 
part  of  the  parish  has  at  one  time  or  another  been  under  cultivation. 
There  are  considerable  areas,  however,  that  were  once  farmed  but  are 
now  abandoned,  either  from  lack  of  labor  or  because  the  white  owners 
have  moved  to  town.  In  this  part  of  the  parish  much  of  the 
land  is  farmed  by  negroes,  who  either  own  the  land  or  work  as  ten- 
ants. Wherever  the  red  gravelly  soils  are  found  the  country  is  well 
settled  and  cotton  is  the  main  product.  The  roads  are  well  kept,  and 
many  of  the  larger  streams  are  bridged.  The  rural  free  delivery  of 
mail  is  well  established  and  the  telephone  enters  many  homes. 

In  the  southern  part  of  the  parish,  however,  where  the  soils,  as  a 
rule,  are  much  less  productive,  the  conditions  as  to  settlement  are  very 
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different.  Not  more  than  10  per  cent  of  the  land  has  ever  been  tinder 
cultivation,  and  the  remainder  is  still  in  virgin  forests  or  has  been 
recently  cut  over.  The  recent  activity  in  lumbering  and  the  high 
prices  paid  for  timber  lands  have  induced  some  to  leave  their  farms 
to  engage  in  day  labor  about  the  sawmills,  and  others  to  dispose  of 
their  entire  holdings  to  the  lumber  companies.  The  result  has  been 
that  in  some  localities  fields  once  cleared  are  growing  up  to  brush  and 
briers,  and  farmhouses,  once  the  homes  of  thrifty  farmers,  are  un- 
used and  tumbling  down.  The  roads  in  this  part  of  the  parish  are 
poorly  kept,  and  only  the  larger  stream  crossings  are  bridged.  There 
is  no  rural  free  deliv^y  of  mail  and  the  telephone  is  as  yet  practically 
unknown,  except  about  the  towns,  mills,  and  logging  camps. 

About  ten  years  ago  there  was  much  public  land  in  the  parish,  but 
since  timber  has  become  more  valuable  this  land  has  been  rapidly 
acquired,  principally  by  the  large  lumber  companies,  so  that  at  present 
there  is  none. 

All  crops  are  fenced  and  stock  is  permitted  to  run  at  large,  there 
being  no  stock  law  in  the  parish. 

Arcadia,  Gibsland,  Taylor,  Bienville,  and  Saline,  all  located  on  rail- 
ways, are  the  chief  towns  of  the  parish.  Mount  Lebanon  and  Liberty 
Hill  are  the  principal  towns  not  on  railways.  The  parish  is  crossed 
by  several  railways,  which  furnish,  as  a  whole,  excellent  transporta- 
tion facilities.  The  Vicksburg,  Shreveport  and  Pacific  Railway 
crosses  the  northern  part  of  the  parish,  passing  through  Arcadia, 
Gibsland,  and  Taylor,  and  connecting  them  with  Shreveport  on  the 
west  and  Ruston,  Monroe,  and  Vicksburg  on  the  east.  The  Louisiana 
and  Arkansas  Railway  crosses  the  southwestern  comer  of  the  parish 
and  brings  the  farmers  into  communication  with  such  markets  as 
Winnfield  and  Shreveport.  The  Louisiana  and  Northwest  Railroad 
crosses  in  a  north  and  south  direction,  passing  through  Gibsland, 
Bienville,  and  Saline,  and  furnishing  connections  with  the  Texas 
and  Pacific  Railway  at  Natchitoches  on  the  south  and  with  the  Cot- 
ton Belt  Route  at  McNeil  on  the  north.  Besides  these,  there  are 
two  important  tram  railways,  which  will  be  used  eventually  for  pas- 
sengers and  freight.  Portions  of  the  southeastern  part  of  the  parish 
are  about  15  miles  distant  from  a  railway,  but  this  distance  will  be 
lessened  when  one  of  the  tramroads  becomes  a  passenger  and  freight 
line. 

CLIMATE. 

The  climate  of  Bienville  Parish  is  best  described  as  temperate, 
with  an  average  annual  temperature  of  65.5°  F.  During  the  boldest 
months,  December,  January,  and  February,  the  mercury  seldom 
goes  below  the  freezing  point  for  more  than  two  or  three  days  in  suc- 
cession.    Owing  to  the  high  humidity,  however,  freezing  weather  is 
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usually  felt  with  greater  severity  than  farther  north  or  west,  where 
the  air  is  drier. 

Spring  opens  the  latter  part  of  March  or  the  first  of  April,  during 
which  months  the  fields  are  prepared  and  planted.  The  average 
date  of  the  last  killing  frost  in  the  spring  is  about  March  25,  but 
truck  and  fruit,  and  the  tender  cotton  and  com  plants  are  occasion- 
ally injured  as  late  as  the  first  week  in  April.  The  summer  months, 
June,  July,  and  August,  have  an  average  temperature  of  about  8V  F. 
After  this  the  weather  begins  to  cool  gradually  until  the  latter  part 
of  October,  when  light  frost  may  be  expected.  The  average  date  of 
the  first  killing  frost  in  the  fall  is  about  November  15. 

The  precipitation  of  the  area  is  usually  abundant  for  all  growing 
crops.  For  all  months  of  the  year  except  August,  September,  and 
October  the  rainfall  is  distributed  at  the  rate  of  4  or  5  inches  per 
month.  It  is  not  always  well  distributed  during  the  month,  how- 
ever, but  sometimes  comes  in  torrents,  which  cause  much  damage  to 
the  cultivated  fields  by  washing  and  gullying.  During  August, 
September,  and  October  the  rainfall  decreases  to  an  average  of  less 
than  3  inches  per  month,  and  although  the  main  part  of  the  growing 
season  is  over,  crops  sometimes  suffer  from  drought. 

The  appended  table,  compiled  from  Weather  Bureau  records, 
gives  data  of  temperature  and  rainfall  at  Shreveport,  situated  in 
Caddo  Parish,  about  40  miles  to  the  east,  and  at  Liberty  Hill,  within 
the  parish.  They  show  the  annual  precipitation  to  be  about  50  inches, 
and  the  average  annual  temperature  to  be,  as  above  stated,  about 
65.5*^  F.  The  length  of  the  growing  season  is  especially  favorable  to 
the  production  of  cotton  and  corn  and  all  root  crops  and  vegetables, 
especially  Irish  and  sweet  potatoes,  two  crops  of  the  former  often 
being  grown  upon  the  same  ground  in  a  single  season.  Considerable 
difficulty  is  experienced  with  the  peach  crop.  During  the  progress 
of  the  survey,  peach  trees  were  seen  in  bloom  as  early  as  January 
27,  and  by  the  middle  of  February  a  good  many  peach  and  plum  trees 
were  in  bloom.  On  February  20  there  was  a  heavy  frost,  and  an 
examination  showed  that  about  one-half  of  the  blooms  were  killed. 
On  March  3  peaches  and  plums  were  in  full  bloom.  The  usual  warm 
days  which  occur  during  the  late  winter  and  early  spring  months 
cause  the  fruit  trees  to  bloom  long  before  they  should,  and  this, 
together  with  the  fact  that  the  region  lies  within  the  track  of 
"northers,"  makes  the  growing  of  some  kinds  of  fruit  rather  un- 
certain. However,  peaches  are  said  to  be  an  abundant  crop  on  an 
average  of  about  every  third  year,  which  compares  favorably  with 
results  in  some  of  the  most  successful  peach-growing  sections  of  the 
country.  Occasionally  there  is  a  cold,  wet,  late  spring  and  the  seed 
cotton  and  corn  do  not  germinate,  which  necessitates  replanting;  but 
this,  considering  the  long  season,  is  not  a  serious  drawback. 
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Normal  monthly  an^  annual  temperature  and  precipitation. 
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AGRICULTURE. 

The  first  settlers  chose  the  "  red  lands  "  in  the  northern  part  of  the 
parish,  because  they  had  been  accustomed  to  similar  lands  in  the  older 
States  whence  they  came,  and  they  recognized  that  these  soils  were 
more  productive  than  the  light-colored,  sandy  soils  in  the  region  to 
the  southward.  Those  who  settled  to  the  southward,  however,  did  so 
with  a  special  purpose.  They  preferred  stock  raising  to  general 
farming,  and  here  they  foimd  numerous  wide  swamps  with  extensive 
canebrakes,  besides  many  other  conditions  favorable  for  the  raising 
of  hogs  and  cattle. 

A  good  many  of  the  settlers  brought  with  them  a  few  slaves,  and 
with  the  aid  of  these  they  constructed  for  themselves  log  houses  and 
barns,  deadened  the  timber,  and  built  fences  and  planted  their  crops. 
At  first  each  settler  strove  only  to  produce  enough  corn,  fruit,  tobacco, 
vegetables,  and  meat  to  supply  domestic  needs.     All    crops  were 
fenced,  the  cattle  branded,  and  the  hogs  marked  and  allowed  to  run  at 
large  in  the  woods  and  swamps.     In  the  northern  part  of  the  parish 
the  hogs  and  cattle  raised  were  largely  consumed  at  home,  while  to 
the  southward,  where  the  settlements  were  sparse  and  stock  raising 
was  the  chief  industry,  there  was  always  a  surplus.    This  surplus 
was  disposed  of  in  winter  by  driving  the  hogs  and  cattle  to  shippmg 
points  on  the  Red  and  Ouachita  rivers,  and  from  ten  days  to  two 
weeks  were  usually  consumed  in  the  journey.    Some  sheep  were  also 
kept,  and  upon  the  plantations  much  time  was  spent  in  winter  in 
spinning  and  weaving  cloths  for  home  use.    Each  plantation  was 
practically  self-sustaining  and  sometimes  existed  as  a  community 
by  itself.    Large  plantations,  however,  were  not  the  rule,  as  most  of 
the  early  settlers  did  all  of  their  own  work.    Whatever  surplus  was 
produced  upon  the  farms  besides  stock  was  hauled  to  market  by  ox 
teams.     There  was  much  cotton  grown  around  Liberty  Hill  and 
Mount  Lebanon  and  farther  north  around  Arcadia  and  Gibsland 
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before  any  railway  entered  the  parish.  In  fact,  cotton  was  then  the 
staple  crop,  as  it  is  now,  but  not  so  much  was  then  grown.  It  was 
marketed  mostly  at  Trenton,  a  shipping  point  about  3  miles  north 
of  Monroe,  on  the  Ouachita  River.  Some  of  the  larger  cotton 
planters  dealt  directly  with  commission  merchants  in  New  Orleans. 
Most  of  them,  however,  shipped  from  Trenton  and  a  few  shipped 
from  a  point  on  the  Dorcheat  about  2  miles  from  Minden  known 
as  "  Chrichten's  Landing."  The  production  of  cotton  proved  profit- 
able upon  the  "  red  lands,"  and  as  early  as  1860  considerable  wealth 
had  accumulated  about  Arcadia,  Liberty  Hill,  and  Mount  Lebanon. 

The  Vicksburg,  Shreveport  and  Pacific  Railway  was  the  first  to 
enter  the  parish.  Though  it  had  been  in  operation  between  Vicks- 
burg and  Monroe  as  early  as  1857,  it  was  not  extended  westward 
through  Bienville  Parish  to  Shreveport  until  1883.  The  completion 
of  this  road  did  much  toward  stimulating  the  agriculture  of  the  area. 

To-day  the  principal  products  besides  cotton  are  corn,  potatoes, 
vegetables,  small  fruits,  and  forest  products.  Among  the  farm  prod- 
ucts com  stands  next  to  cotton,  but  there  is  great  opportunity  and 
need  of  expansion  in  growing  corn  to  supply  the  unsatisfied  local 
demands.  The  potato  crop  has  not  as  yet  assumed  any  great  im- 
portance, but  it  bids  fair  to  do  so  in  the  future.  Both  sweet  and 
Irish  potatoes  do  remarkably  well  and  two  crops  of  the  latter  can 
be  grown  upon  the  same  piece  of  ground  in  a  single  year.  The  vege- 
tables grown  are  mostly  those  for  home  use.  In  the  vicinity  of 
Gibsland  a  few  farmers  are  growing  some  peaches  and  vegetables 
for  canning.  Thus  far  a  ready  local  market  is  easily  found  for  all 
they  can  produce.  The  canning  industry  has  great  possibilities  in 
Bienville  Parish  and  it  is  believed  that  eventually  the  small  indi- 
vidual canners  will  consolidate. 

In  the  southern  part  of  the  parish  the  forest  products  exceed  all 
others  combined.  It  is  believed  that  at  the  present  rate  of  removal 
of  the  pine  timber  it  will  be  less  than  twenty  years  before  much 
larger  areas  will  be  put  under  cultivation,  thereby  greatly  increasing 
the  agricultural  production  of  the  parish. 

It  is  generally  recognized  that  the  "  red  lands  "  are  well  adapted 
to  cotton  and  corn  and  to  nearly  all  vegetables  and  small  fruit  com- 
mon to  the  region.  It  is  believed  that  by  selecting  elevated  portions 
of  ground,  so  as  to  avoid  the  losses  due  to  frost,  peaches  will  prove 
a  profitable  crop.  Considerable  difficulty  is  experienced,  however, 
in  getting  peach  trees  to  live  more  than  six  or  seven  years,  and  in 
order  to  overcome  this  trouble  there  are  some  who  set  out  a  few 
trees  every  two  years  or  so.  A  fine  grade  of  tobacco  can  also  be  grown 
upon  these  "  red  lands,"  but  the  farmers  are  so  engrossed  with  the 
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production  of  cotton  that  none  are  growing  tobacco  on  a  commercial 
scale. 

The  settlers  in  a  good  many  places  in  the  southern  part  of  the 
parish  did  not  at  first  locate  permanently,  and  frequently  moved 
from  one  locality  to  another.  The  importance  of  acquiring  pos- 
session of  the  land  and  timber  either  by  homesteading  or  by  direct 
purchase  from  the  Government  did  not  impress  them.  The  necessity 
of  having  to  pay  taxes  caused  many  to  have  an  aversion  to  acquir- 
ing legal  possession,  and  until  recent  years  there  were  many  families 
who  had  lived  in  the  parish  for  forty  or  fifty  years  and  had  never 
owned  any  land.  The  great  difficulty  of  making  clearings  and  the 
rapidity  with  which  they  grew  up  when  neglected  or  abandoned 
caused  many  people  to  regard  the  timber  as  a  hindrance  to  their 
progress.  The  great  value  of  the  pine  and  oak  forests  was  not 
appreciated  until  about  twenty  years  ago,  when  northern  lumber- 
men appeared  and  began  to  pay  from  $2  to  $3  an  acre  for  the  land 
and  timber.  Since  then  there  has  been  a  steady  advance  in  prices 
paid,  until  some  of  the  same  land  is  now  held  at  from  $25  to  $40  an 
acre. 

The  great  amount  of  labor  employed  about  the  railway  and  log- 
ging camps  and  sawmills  has  created  an  unsatisfied  demand  for  all 
kinds  of  farm  products,  and  the  result  has  been  to  stimulate  agri- 
culture throughout  the  area.  The  most  progressive  farmers  are  try- 
ing to  satisfy  the  increased  local  demands  for  poultry  and  eggs,  vege- 
tables, fruit,  and  meat.  Stock  raising,  and  especially  hog  raising,  in 
the  southern  part  of  the  parish  has  decreased  considerably,  largely 
for  the  reason  that  with  the  cutting  of  the  oak  timber  for  the  manu- 
facture of  staves  the  supply  of  mast  has  been  greatly  reduced. 

It  is  generally  recognized  that  the  sandy  upland  soils,  especially 
the  red  sandy  gravelly  soil,  are  better  adapted  to  cotton  than  tacom. 
The  reverse,  however,  is  true  of  the  bottom-land  soils,  for  there  the 
best  yields  of  cotton  are  obtained  from  the  heavier  soils,  while  the 
corn  yields  best  upon  the  lighter  soils.  Cotton  seems  to  thrive  best 
upon  either  a  heavy  soil  or  upon  a  sandy  soil  with  a  heavy  subsoil  not 
far  below  the  surface.  Sweet  and  Irish  potatoes  and  all  kinds  of 
small  vegetables  do  best  upon  the  sandy  upland  soils.  The  high- 
est gravelly  ridges  are  the  best  for  peaches,  and  in  the  early  days 
a  good  grade  of  tobacco  was  grown  for  home  use  in  such  locations. 
Sorghum  and  sugar  cane  do  best  where  an  abundance  of  moisture  is 
assured,  and  usually  this  is  upon  the  small  branch-bottom  soils  or 
the  second  bottoms  of  the  larger  streams  which  are  not  subject  to 
serious  overflow.  It  is  believed  that  alfalfa  would  thrive  upon  the 
heavy  clay  upland  soils,  provided  the  drainage  conditions  were  made 
perfect.  It  does  not  do  well  upon  the  sandy  soils,  because  the  weeds 
and  grass  kill  it  out.    Alfalfa  has  been  tried  on  a  small  scale  by 
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sowing  and  cultivating  it  in  rows,  in  order  to  keep  down  the  weeds 
and  grass,  but  this  is  not  considered  profitable  by  those  who  have 
tried  it.  In  general,  it  may  be  said  that  the  soils  of  the  area  are 
well  adapted  to  all  of  the  general  farm  crops  of  the  region. 

There  is  practically  no  systematic  rotation  of  crops  practiced  in  the 
area,  cotton  often  being  grown  continuously  upon  the  same  land 
until  the  fields  have  become  so  badly  washed  that  the  yields  decrease 
to  a  point  where  it  is  no  longer  profitable  to  grow  crops,  and  then 
the  field  is  usually  abandoned  to  grow  up  to  brush  and  weeds.  The 
acreage  of  corn  is  so  small,  as  compared  with  cotton,  that  the  general 
type  of  farming  may  be  considered  a  one-crop  system. 

Shallow  one-horse  plowing  is  the  common  practice  upon  light  and 
heavy  soils  alike,  and  for  all  cultivated  crops,  regardless  of  drainage 
conditions,  location  or  kind  of  soil,  the  fields  are  broken  in  ridges. 
No  green  manuring  is  done  and  practically  none  of  the  barnyard 
manure  is  applied  to  the  fields.  In  winter  nothing  is  done  to  protect 
the  bare  fields  from  the  damaging  effects  of  leaching  and  erosion. 
The  result  is  that  both  the  bottom  and  the  upland  soils,  especially 
the  latter,  rapidly  lose  their  original  productivity,  and  instead  of 
building  up  and  maintaining  the  fields  already  cleared,  the  farmers, 
in  order  to  maintain  the  cotton  production,  usually  bring  new  or 
fresh  land  under  the  plow  every  few  years  and  allow  the  old  fields 
to  gully  and  wash  and  become  reforested. 

Of  the  519,680  acres  in  the  parish  over  300,000  acres  are  in  farms, 
and  the  remainder  is  either  in  timber  or  swamp  lands.  The  number 
of  acres  in  improved  farm  lands,  however,  is,  according  to  the 
census  report  of  1900,  only  about  110,000  acres,  or  less  than  one- fourth 
of  the  entire  area  of  the  parish. 

There  are  no  very  large  plantations  in  the  parish.  Most  of  the 
farms  are  small  and  about  60  per  cent  of  them  are  worked  by  the 
owners,  the  remainder  being  worked  by  both  negro  and  white  tenants. 
There  are  a  good  many  negro  property  owners  in  the  northern  part 
of  the  parish  and  some  of  them  are  thrifty  and  prosperous. 

The  average  size  of  the  farms  is  about  125  acres.  The  holdings, 
however,  range  from  a  few  acres  to  several  thousand,  and  some  of  the 
larger  timber  concerns  own  more  than  20,000  acres. 

The  price  of  cleared  and  improved  agricultural  land  varies  with 
the  location  and  character  of  the  soil  and  the  condition  of  the  fields 
and  the  farm  buildings.  The  average  price  in  the  hill  section,  where 
the  "  red  lands  "  predominate,  varies  from  $10  to  $25  an  acre,  while 
the  light  sandy  soils,  in  the  southern  part  of  the  parish,  range  in 
price  from  $5  to  $15  an  acre.  The  timber  land  varies  greatly  in 
value  according  to  the  location  and  the  amount  of  merchantable 
timber  standing.  Where  the  land  and  timber  are  purchased  together 
the  prices  range  from  $8  to  $40  an  acre;  where  the  timber  is  pur- 
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chased  alone,  with  an  agreement  to  remove  it  in  a  specified  number  of 
years,  it  is  estimated  and  sold  by  the  thousand  feet,  the  price  ranging 
from  $1  to  $3  a  thousand  feet,  depending  largely  upon  the  accessibility 
of  the  timber  to  market. 

Throughout  the  area  the  problem  of  farm  labor  is  a  serious  one. 
Most  of  the  laborers  who  were  formerly  available  have  gone  to  the 
public  works,  and  many  of  the  small  farmers  have  sold  their  timber 
and  cleared  land  to  the  lumber  companies  and  have  gone  to  the  log- 
ging camps  and  sawmills,  being  attracted  thither  by  the  high  wages. 

There  is  much  to  be  said  in  the  way  of  suggestion  for  the  improve- 
ment of  the  agriculture  of  the  area.  One  of  the  greatest  losses  sus- 
tained by  the  farmers  is  from  the  washing  and  gullying  of  the  fields 
during  the  growing  season  and  also  during  the  winter  months,  owing 
to  the  fact  that  the  fields  are  kept  too  long  in  clean  cultivated  crops, 
thereby  greatly  reducing  the  amount  of  organic  matter  that  was 
originally  in  the  soil.  This  loss  of  organic  matter  and  the  shallow 
cultivation  that  is  usually  given  the  soil  greatly  increase  the  tenden- 
cies to  erosion.  To  remedy  this,  rotation  and  deep  plowing  are  recom- 
mended. The  rotation  suggested  as  best  suited  to  the  conditions  in 
Bienville  Parish  is  cotton  one  year,  followed  by  com,  and  then  by 
winter  oats  as  soon  as  the  corn  is  gathered.  .  Cowpeas  should  be  sown 
between  the  com  rows  at  the  last  cultivation,  and  if  the  succeeding 
oat  crop  is  allowed  to  mature  the  ground  should  be  disked  as  soon 
as  the  oats  are  harvested  and  again  sown  to  cowpeas.  Deep  plowing 
(that  is,  to  a  depth  of  7  or  8  inches)  promotes  soil  granulation  and 
the  capacity  of  the  soil  to  hold  moisture.  A  thorough  preparation 
of  the  ground  is  half  of  the  cultivation.  Some  farmers  complain 
that  whenever  the  ground  is  broken  to  a  depth  of  7  or  8  inches  the 
unweathered  soil  thus  exposed  does  not  produce  well  for  a  couple  of 
years  or  so.  This  may  be  avoided  by  gradually  increasing  the  depth 
at  each  plowing  until  the  required  depth  is  attained.  Winter  plow- 
ing is  a  good  practice,  as  it  exposes  the  soil  during  the  winter  months 
and  subjects  it  to  the  pulverizing  action  of  frost  and  rain.  If  the 
plowing  is  not  done  in  the  fall  it  will  be  well  to  bring  up  only  a  half 
inch  or  so  of  the  subsoil  at  a  time,  but  this  should  be  increased  at 
each  plowing  until  a  depth  of  at  least  7  inches  is  reached. 

On  the  well-drained  sandy  types  of  soil,  not  steep  enough  to  be 
subjected  to  serious  erosion,  the  soil  should  be  broken  flat  with  a  disk 
plow  instead  of  in  high  ridges.  If  the  land  is  inclined  to  wash 
seriously  this  can  often  be  prevented  by  terracing.  With  deep  plow- 
ing, even  if  the  natural  conditions  favor  washing  and  gullying,  these 
tendencies  will  not  be  so  great,  because  deep  plowing  promotes  soil 
granulation,  and  much  of  the  water  which  would  naturally  run  off 
over  the  surface  will  be  absorbed,  which,  in  addition  to  checking 
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erosion,  is  beneficial,  as  in  droughty  times  this  moisture  will  be 
available  for  the  needs  of  the  growing  crops. 

In  places  where  terracing  would  be  beneficial  much  good  can  often 
be  accomplished  by  breaking  the  land  in  high  ridges  that  circle  the 
hill.  This  will  arrest  the  direct  descent  of  the  waters  over  the  sur- 
face, and  prevent  their  gathering  in  dangerous  volumes,  for  each  row 
will  carry  off  its  own  water.  Where  the  slopes  are  especially  steep 
zones  of  plowed  land  should  be- alternated  with  strips  of  grass  or 
shrub  land.  Upon  the  close  sticky  soils  like  Susquehanna  clay  and 
Greenville  loam,  and  upon  the  bottom-land  soils  where  wgter  is  in- 
clined to  stand  after  a  heavy  rain  or  flood,  the  fields  should  never  be 
broken  flat,  but  in  high  ridges.  Upon  such  soils,  and  especially  the 
bottom  lands,  tile  drainage  would  be  very  beneficial  and  desirable, 
but  often  fair  drainage  can  be  obtained  by  large  open  ditches.  An 
open  drain  at  the 'base  of  the  hills  to  carry  off  the  rainwash  from 
above  is  often  important  in  connection  with  the  drainage  of  the 
bott(Hn-land  soils. 

Another  very  desirable  practice  in  connection  with  the  thorough 
preparation  of  the  soil  is  fall  plowing,  and  the  advantages  of  this 
are  many.  The  air  is  allowed  to  penetrate  the  soil,  and  alternate 
freezing  and  thawing  have  a  tendency  to  loosen  up  the  ccwnpact  stiff 
soils,  thus  putting  them  in  better  tilth  and  insuring  a  better  seed  bed 
for  the  next  crop.  During  the  winter  months  much  of  the  inert  plant 
food  is  broken  down,  dissolved,  and  converted  into  a  form  available 
for  plants  the  next  year.  Another  desirable  effect  of  deep,  careful 
fall  plowing  is  that  it  enables  the  soil  to  absorb  and  store  up  the 
winter  rains,  thus'  placing  at  the  disposal  of  the  plant  roots  for  the 
next  year  a  larger  quantity  of  moisture,  and  mitigating  in  this  way 
the  effects  of  the  droughty  conditions  which  may  prevail  from  the 
middle  of  July  to  the  middle  of  September.  In  order  to  derive  the 
best  results  from  fall  plowing  upon  the  heavier  types,  however,  they 
should  be  tile  drained ;  otherwise  the  soil  will  be  inclined  to  run 
together  and  pack,  thus  increasing  its  tendency  to  bake. 

If  care  is  not  taken  the  fall-plowed  lands  will  wash  badly  during 
the  winter  months.  In  order  to  avoid  this  the  growing  of  winter 
cover  crops,  such  as  the  rust-proof  oats,  crimson  clover,  wheat,  hairy 
vetch,  and  the  dwarf  Essex  rape,  is  strongly  recommended.  On  the 
light  sandy  soils  the  oat  crop  is  the  safest  grain  crop  that  can  be 
grown,  and  if  the  ground  is  broken  deeply  in  September  or  October 
sufficient  moisture  will  be  saved  to  insure  a  stand,  and  the  oats  will 
furnish  an  abundance  of  winter  grazing  for  stock.  If  the  stand  is 
good  and  the  oats  are  on  good  land,  grazing  will  not  injure  them, 
but  will  actually  improve  the.  yield.  Wheat  sown  upon  good  land 
furnishes  a  winter  pasture  nearly  equal  to  oats.  The  yield  of  grain, 
however,  is  not  reliable. 
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Crimson  clover  should  be  sown  early  for  winter  grazing.  It  at- 
tains the  best  growth  for  grazing  during  the  spring.  It  is  not  ad- 
visable to  cut  crimson  clover  as  a  hay  crop,  however,  because  it  is 
too  woody,  but  being  a  legume  it  has  great  value  as  a  soil  builder. 
Crimson  clover  should  do  best  upon  the  heavier  clay  types,  but  the 
drainage  conditions  will  have  to  be  improved  before  the  best  results 
can  be  attained.  Hairy  vetch  is  also  a  legume  and  is  a  very  satis- 
factory winter  cover  crop  upon  the  lighter  sandy  soils.  The  land, 
however,  must  be  well  prepared  and  well  manured. 

All  winter  cover  crops  more  than  pay  for  themselves  in  the  ex- 
cellent grazing  they  afford,  and  if  the  land  is  needed  for  cotton  or 
corn  before  they  mature  the  farmers  can  well  afford  to  turn  them 
under  in  the  green  state  in  February  to  add  vegetable  matter  to  the 
soil. 

In  recent  years  a  great  deal  of  commercial  fertilizer  is  being  used 
on  the  cotton  crop,  especially  along  the  Vicksburg,  Shreveport  and 
Pacific  Railway,  in  the  northern  part  of  the  parish.  There  is  a 
fertilizer  factory  at  Arcadia  which  is  not  able  to  supply  the  local 
demands.  The  results  of  using  this  fertilizer,  which  is  composed  of 
about  equal  parts  of  cotton-seed  meal  and  acid  phosphate,  seem  thus 
far  very  satisfactory,  but  it  is  believed  that  by  pursuing  a  systematic 
crop  rotation  and  by  following  the  recommendations  and  suggestions 
as  to  deep  plowing  and  the  growing  of  winter  cover  crops  the  heavy 
outlay  made  for  commercial  fertilizers  can  be  greatly  reduced. 

The  recent  appearance  of  the  boll  weevil  in  this  section  of  Louisiana 
is  causing  the  farmers  a  great  deal  of  anxiety.  It  is  believed,  how- 
ever, that  the  pest  is  proving  a  blessing  in  disguise,  because  the  uncer- 
tainty of  the  cotton  crop  is  persuading  the  progressive  farmers  to 
diversify  more,  and  instead  of  growing  all  cotton  and  buj'ing  every- 
thing with  cotton  money,  they  are  beginning  to  plant  more  corn  and 
less  cotton,  and  grow  more  of  the  home  necessities.  Some,  however, 
are  convinced  that  cotton  can  be  grown  in  spite  of  the  boll  weevil. 
They  are  basing  their  convictions  upon  what  has  been  done  in  parts 
of  Texas,  where  the  weevil  has  been  for  years. 

The  most  successful  method  of  combating  the  weevil  and  the  one 
advocated  by  Doctor  Knapp,  of  the  Bureau  of  Plant  Industry,  and 
his  agents  in  this  section  of  the  State  is  as  follows:  First,  reduce 
the  acreage  and  grow  cotton  as  a  surplus  crop,  and  not  as  the  main 
money  crop.  Prepare  the  soil  thoroughly  and  plant  early.  Grow- 
ing cotton  under  boll  weevil  conditions  really  resolves  itself  into  a 
race  between  the  farmer  and  the  pest.  The  weevils  do  not  appear 
in  great  numbers  until  July,  and  if  the  farmer  can  get  his  cotton 
sufficiently  far  advanced  before  that  date  he  will  be  able  to  make  a 
crop.     In  order  to  accomplish  this  the  ground  should  be  broken 
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deeply  and  thoroughly  pulverized,  as  this  thorough  preparation 
hastens  maturity.  An  early-maturing  variety  should  be  selected, 
and  it  should  be  planted  in  rows  far  apart,  so  as  to  insure  an  abun- 
dance of  sunshine  upon  the  entire  cotton  plant,  for  shady,  damp  con- 
ditions are  especially  favorable  for  the  weevil.  Frequent,  shallow 
cultivation  should  be  the  practice  in  order  to  hasten  the  growth  of 
the  plant,  and  in  passing  between  the  cotton  rows  it  is  well  to  attach 
a  short  stick  to  each  end  of  the  whiffl^ree,  so  as  to  shake  the  cotton 
stalks  as  much  as  possible  without  injury.  This  knocks  off  the 
loose  punctured  bolls,  as  well  as  many  of  the  weevils,  a  number  of 
which  immediately  perish  in  the  hot  sand.  It  is  best  to  gather  up 
the  punctured  bolls  and  burn  them.  In  the  fall  the  cotton  stalks 
should  be  gathered  and  burned.  All  of  the  surrounding  fences  should 
be  kept  clear  of  brush  and  briers,  which  furnish  a  place  for  the 
weevils  to  hibernate. 

All  of  this  requires  much  labor  and  attention,  but  if  cotton  is 
grown  as  a  surplus  only,  a  few  acres  will  be  grown  where  now  many 
are  grown,  and  it  is  safe  to  say  that  double  the  yields  per  acre  can 
easily  be  obtained. 

SOILS. 

The  soils  of  Bienville  Parish  fall  naturally  into  three  groups — those 
of  the  rolling  uplands,  of  the  level  or  moderately  rolling  lowlands, 
and  of  the  swamps. 

The  rolling  uplands  include  all  of  the  higher  portion  of  the  parish 
and  range  in  altitude  from  about  350  feet  in  the  highest  points  to 
about  150  feet  in  the  lowest.  The  surface  features  vary  from  rolling 
to  hilly.  The  soils  are  residual  in  origin,  being  derived  principally 
from  the  Lower  Claiborne  formation,  a  subdivision  of  the  Eocene. 
The  highest  elevations  in  the  area,  however,  are  sometimes  capped  by 
the  Lafayette  sands.  The  Lower  Claiborne  formation  is  composed  of 
numerous  thin  layers  of  fine  sand,  silt,  and  clay,  some  of  the  layers 
being  semiconsolidated  with  iron,  forming  iron  sandstone  and  iron 
claystone,  iron  conglomerate,  and  concretions  in  great  numbers.  In 
the  highest  parts  of  the  area  the  crests  of  the  ridges  are  sometimes  so 
thickly  strewn  with  these  ferruginous  rocks  as  to  interfere  with  culti- 
vation, and  in  the  cultivated  fields  the  tops  of  the  hills  are  often 
covered  with  the  small  iron  concretions. 

The  soils  of  the  rolling  uplands  belong  principally  to  two  series, 
the  Susquehanna  and  the  Greenville,  the  latter  being  derived  from 
the  more  ferruginous  layers  of  the  Lower  Claiborne,  and  the  former 
from  the  clayey  and  sandy  layers  of  this  formation.  The  uplands 
are  usually  well  drained  and  include  some  of  the  best  soil  types  in  the 
area. 


Digitized  by 


Google 


856 


FIELD  OPERATIONS  OF  THE  BUBEAU  OF  SOILS,  1908. 


The  level  or  moderately  rolling  lowlands  occur  principally  in  that 
portion  of  the  parish  below  an  altitude  of  about  150  feet.  The  soil 
» types  belonging  to  this  division,  however,  are  found  more  or  less 
developed  adjacent  to  all  of  the  main  drainage  courses  in  the  area. 
The  characteristic  topography  is  gently  undulating  to  nearly  level, 
and  the  natural  drainage  is  deficient.  The  soils  are  sedimentary  in 
origin,  being  derived  principally  from  the  Port  Huron  deposits, 
though  in  places  the  sands  of  the  Lower  Claiborne  formation  have 
contributed  to  the  soil-forming  materials. 

The  swampy ^soils  have  been  mapped  as  Meadow,  which  is  of  wide 
distribution,  being  found  in  practically  all  parts  of  the  area,  but 
especially  well  developed  along  the  larger  stream  courses.  These 
bottoms  are  flat  and  vary  in  width  from  a  few  rods  to  2  miles.  They 
are  subject  to  frequent  overflow.  The  wider  bottoms  are  sometimes 
covered  with  water  for  weeks  at  a  time,  while  the  narrower  ones  often 
drain  off  in  a  day  or  so.  The  soil  is  still  in  the  process  of  formation 
and  is  of  heterogeneous  origin,  being  washed  from  various  sources  in 
the  uplands. 

The  following  table  gives  the  name  and  extent  of  each  of  the  several 
types  mapped.  In  the  accompanying  map  the  distribution  of  the 
soils  is  shown  by  means  of  colors. 


Areas  of  different  soils. 


Soil. 

Acres. 

Percent. 

Soil. 

Acres. 

Percent. 

Norfolk  fine  sandy  loam 

Meadow 

152,576 
90,048 
88,960 
64,000 
37,376 
32,256 
24,960 

29.4 
17.3 
17.1 
12.3 
7.2 
&2 
4.8 

t 
Orangeburg  One  sandy  loam. . 
Onwigf*bnrg  fine  sand 

12,288 

10,880 

5,888 

448 

2.4 
2.1 

Susquehanna  fine  sandy  loam. . 
Greenville  gravelly  sandy  loam 

Bienville  fin©  sandy  loam 

Qreenville  loam 

1.1 

.1 

Total 

Norfnllr  ^imd 

519,680 

Orangeburg  sandy  loam 

GREENVILLE  GRAVELLY   SANDY   LOAM. 

The  soil  of  the  Greenville  gravelly  sandy  loam  to  a  depth  of  10  or 
12  inches  varies  from  a  reddish  to  grayish  fine  sandy  loam.  Through- 
out the  soil  and  strewn  upon  the  surface  are  numerous  arenaceous 
and  argillaceous  brown  iron  concretions  about  the  size  of  a  pea,  and 
upon  the  crests  of  the  higher  hills  crusts  of  brown  hematite  and 
limonite  ore  often  occur  in  considerable  quantities,  though  not  suffi- 
cient to  be  of  economic  value  or  to  interfere  seriously  with  cultiva- 
tion. The  subsoil  to  a  depth  of  36  inches  consists  of  fine  iron  gravel. 
The  gravel  in  this  soil,  which  is  always  of  a  ferruginous,  concretion- 
ary nature,  is  never  rounded  and  waterworn,  as  is  usually  the  case 
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with  quartz  gravel.  There  are  often  some  fragments  of  iron  crusts 
disseminated  through  the  subsoil.  At  a  depth  of  about  40  inches  the 
subsoil  sometimes  becomes  slightly  mottled  with  drab,  and  resembles 
the  subsoil  of  the  Susquehanna  fine  sandy  loam. 

This  soil  is  naturally  an  easy  one  to  plow  and  cultivate,  and  the 
gravel  and  sand  present  tend  to  keep  the  tools  well  scoured  and  clean. 
It  is  locally  known  as  "red  sandy  gravelly  land,"  and  has  contrib- 
uted largely  to  the  reputation  of  this  region  and  southern  Arkan- 
sas for  cotton  production.  The  fields  are  usually  free  from  stumps, 
and  the  soil  has  been  under  cultivation  for  a  long  time.  Shortleaf 
pine  and  oaks  were  the  characteristic  native  growth. 

The  Greenville  gravelly  sandy  loam  is  particularly  well  developed 
in  the  northern  part  of  the  parish,  upon  the  hills  in  the  vicinity  of 
Arcadia,  Gibsland,  and  Mount  Lebanon.  It  is  also  an  important  soil 
in  the  vicinity  of  Liberty  Hill,  and  there  are  some  large  areas  in  the 
southwestern  part  of  the  parish. 

The  usual  topography  of  this  soil  is  rolling  to  hilly,  and  owing  to 
this  and  to  the  somewhat  open  nature  of  the  subsoil  the  natural 
drainage  is  good. 

The  Greenville  gravelly  sandy  loam  is  derived  from  the  weather- 
ing of  sands  and  sandy  clays  of  the  Lower  Claiborne  formation,  and 
the  few  ferruginous  rock  fragments  found  upon  the  surface  have 
been  formed  from  the  hardening  and  cementing  together  of  the 
sandy  and  clayey  layers,  and  are  not  the  fragments  of  indurated  rock 
formations.  The  soil  is  characterized  by  its  high  content  of  iron,  the 
presence  of  large  quantities  of  iron  concretions  and  iron  crusts  being 
evidence  of  this.  The  underlying  unweathered  material  from  which 
the  Greenville  soils  are  derived  often  consists  of  bluish,  slightly 
greenish,  and  grayish  marly  sandstone,  rendered  firm  and  hard  by 
the  presence  of  carbonate  of  lime.  All  traces  of  this  calcareous  con- 
stituent is  lost  upon  weathering  and  the  iron  turns  the  whole  mass  to 
a  deep-red  color.  Upon  the  crests  of  the  hills,  where  the  fine  sand  and 
clay  particles  have  been  removed  by  rainwash,  these  concretions  and 
small  fragments  of  iron  crusts  are  especially  numerous  and  some- 
times cover  the  surface  of  the  ground  to  a  depth  of  an  inch  or  more. 

When  first  cleared  and  put  under  cultivation  the  average  yield  on 
this  soil  was  greater  than  now.  The  average  yield  for  cotton  is 
said  to  have  been  about  three-fourths  bale  per  acre,  while  that  for 
com  was  about  25  or  30  bushels  per  acre.  Continuous  cropping  with 
cotton  grown  upon  the  same  ground  for  years  in  succession  has  re- 
duced the  yields  so  that  at  present  the  average  yield  for  cotton  is 
about  one-half  bale,  while  that  for  corn  is  as  low  as  20  bushels  per 
acre.  Other  crop  yields  have  decreased  in  like  proportion.  It  is  an 
excellent  soil  for  oats;  these  usually  being  fed  in  the  sheaf. 
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With  careful  preparation  and  cultivation  the  land  is  easily  im- 
proved and  retains  very  well  all  improvements  in  the  way  of  addi- 
tions of  fertilizers.  Worn-out  fields  on  this  type,  if  not  too  badly 
washed  and  gullied,  are  easily  put  into  good  condition  by  deep  fall 
or  winter  plowing  and  the  sowing  of  some  winter  crop,  and  by  prac- 
ticing the  following  three-year  rotation:  First,  plant  cotton  and 
follow  it  with  corn  the  next  year.  Cowpeas  should  be  sown  with  the 
com  at  the  last  cultivation.  After  the  com  is  gathered,  plow  about 
7  inches  deep  and  sow  some  good  winter  cover  crop  to  protect  the 
hills  from  washing  and  gullying  during  the  winter  and  spring  rains. 
If  the  winter  cover  crop  is  allowed  to  mature,  cowpeas  should  again 
be  sown  after  the  cutting  of  the  former.  In  reclaiming  these  old 
worn-out  fields,  cowpeas  should  figure  largely  in  whatever  rotation 
is  followed,  because  they  will  not  only  add  the  most  expensive  fer- 
tilizing element,  nitrogen,  to  the  soil,  but  will  add  organic  matter 
and  open  up  the  subsoil  for  aeration. 

A  considerable  amount  of  commercial  fertilizer  is  being  used  upon 
this  type  where  cotton  is  grown  year  after  year,  and  the  tendency  of 
the  fields  to  wash  and  gully  seems  to  be  yearly  increasing.  One  of 
the  main  reasons  for  this  is  the  diminishing  supply  of  organic  matter, 
which  has  a  tendency  to  bind  the  soil  particles  together.  Raw  com- 
mercial fertilizer  should  not  be  used  alone  year  after  year,  and  if  used 
at  all  should  be  in  conjunction  with  an  abundance  of  organic  matter. 
The  best  fertilizer  is  well-rotted  stable  manure,  but  in  the  present  area 
this  is  in  most  cases  allowed  to  go  to  waste.  Rough  barnyard  manure 
is  next  to  stable  manure  in  value.  Green  manuring  crops  are  also 
helpful  to  this  type,  but  it  is  believed  that  some  lime  should  be  ap- 
plied to  the  land  either  just  before  or  immediately  after  the  green 
crop  is  turned  under.  The  commercial  fertilizer  used  upon  this  soil 
is  a  mixture  of  equal  parts  of  cotton-seed  meal  and  acid  phosphate. 

This  soil  besides  being  well  adapted  to  the  staple  crops  of  the 
region — cotton  and  corn — is  also  a  good  soil  for  Elberta  peaches.  By 
selecting  the  highest  ridges  on  this  soil  it  is  believed  that  the  danger 
from  frost  will  be  greatly  lessened,  and  thus  profitable  crops  would 
be  secured  with  greater  regularity.  It  is  also  believed  that  a  fine 
grade  of  wrapper  tobacco  can  be  grown,  as  is  the  case  on  soils  having 
similar  characteristics  in  eastern  Texas. 

Owing  to  the  desirability  of  this  soil  for  general  farming  and  the 
ease  with  which  it  is  cultivated,  it  is  nearly  all  cleared  and  under 
cultivation  and  well  improved.  For  these  reasons  it  is  considered 
the  most  important  agricultural  soil  in  the  parish.  The  average  price 
of  well-improved  land  with  buildings  varies  from  $15  to  $30  an  acre, 
depending  upon  the  location  and  the  character  of  improvements. 
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The  following  table  gives  the  average  results  of  mechanical  analyses 
of  the  soil  and  subsoil  of  the  Greenville  gravelly  sandy  loam : 

Mechanical  analyses  of  Oreenville  gravelly  sandy  loam. 


Number. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Percent. 
47.1 

ao.9 

Very  fine 
sand. 

Silt. 

Clay. 

18659,18661 

Soil 

Percent. 
2.0 
2.2 

Percent. 
2.1 
1.9 

Percent. 
1.6 
.9 

Percent. 
15.6 
8.7 

Per  cent. 
250 
16.1 

Percent. 
6.7 

18660,18662 

Subsoil 

39.1 

GREENVILLE  LOAM. 


The  Greenville  loam  to  a  depth  of  3  to  6  inches  consists  of  a  red- 
dish-brown or  chocolate-brown  very  fine  sandy  loam  or  loam  which 
usually  contains  an  abundance  of  humus.  The  subsoil  to  a  depth  of 
about  30  inches  consists  of  a  brownish-red,  friable,  heavy  clay  loam, 
through  which  are  usually  disseminated  appreciable  quantities  of 
very  fine  iron  concretions,  imparting  a  gritty  feel.  Below  this  the 
reddish  material  becomes  slightly  mottled  with  yellow,  which  mot- 
tling increases  with  depth  and  finally  changes  to  drab.  At  a  depth 
of  about  5  feet  the  material  consists  of  a  drab  and  red  clay,  resembling 
the  subsoil  of  the  Susquehanna  types  at  a  depth  of  about  3  feet. 
The  air  and  water  are  able  to  penetrate  the  Greenville  loam  freely  to 
a  greater  depth  than  the  Susquehanna  soils ;  hence  the  above  difference 
in  color  of  the  subsoils. 

This  soil  only  occurs  in  small  areas  and  is  associated  with  the 
Susquehanna  clay,  being  in  a  way  an  intermediate  type  between  the 
Susquehanna  clay  and  the  Greenville  gravelly  sandy  loam.  It  is 
principally  developed  in  the  vicinity  of  Liberty  Hill  and  also  occurs 
in  a  considerable  area  at  Gansville,  in  Winn  Parish.  The  soil  also 
occurs  better  developed  in  southern  Arkansas,  and  in  some  of  the 
Louisiana  parishes  bordering  that  State. 

The  characteristic  surface  features  vary  from  nearly  level  to  mod- 
erately rolling,  and  the  drainage  is  fair.  Artificial  drainage  woiild 
in  many  cases  be  helpful. 

Under  ordinary  conditions  it  is  a  fairly  easy  soil  to  plow  and 
cultivate.  In  the  spring,  however,  it  can  not  be  plowed  as  early  as 
the  more  sandy  types,  and  special  care  must  be  taken  not  to  plow  the 
ground  when  it  is  wet,  because  the  soil,  if  the  plowing  has  been  deep, 
will  bake  and  dry  in  very  hard  lumps.  It  is  locally  known  as  "  red 
land  "  or  "  mixed  land,"  and  is  very  highly  valued  for  the  produc- 
tion of  cotton,  com,  and  o|its.  It  is  exceedingly  well  adapted  to  oats, 
but  as  they  are  always  fed  in  the  sheaf  no  definite  idea  of  the  yield 
of  grain  can  be  given.  It  is  estimated  that  the  yield  would  be  over 
40  bushels  per  acre. 

Digitized  by  VjOOQIC 


860 


FIELD  OI'^BATIOKS  OS*  tHA  6VB£AtJ  Of  UOttMj  lOM. 


The  Greenville  loam  is  practically  all  under  cultivation,  having 
been  cleared  of  the  virgin  forest  growth,  which  consisted  principally 
of  oak  and  hickory,  with  some  shortleaf  pine.  It  is  considered  a 
very  strong  soil  and  easily  maintains  a  high  state  of  productiveness 
when  once  put  in  that  condition.  As  only  0.1  per  cent  of  the  parish 
is  occupied  by  this  soil,  it  is  of  little  local  importance.  The  average 
price  for  land  of  this  type,  including  farm  buildings  and  all  improve- 
ments, is  about  $20  an  acre. 

The  following  table  gives  the  results  of  mechanical  analyses  of  the 
soil  and  subsoil  of  Greenville  loam : 


Mechanical  analyses  of  Oreenville  loam. 


Number. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine     !  Very  fine 
sand.     1    sand. 

BUt. 

Clay. 

18653 

Soil 

PercerU. 
0.5 
1.1 

Percent. 
2.1 
2.1 

Percent. 
2.4 
1.3 

Per  cent.    Per  eerU. 
22. 7           25. 7 
10.0  j         13.6 

Percent. 
38.9 
30.4 

Percent. 
8.2 

18654 

SubsoU 

41.1 

BIENVILLE   FINE   SANDY   LOAM. 


The  soil  of  the  Bienville  fine  sandy  loam  consists  of  about  8  inches 
of  gray  to  light-brown  loamy  fine  sand.  There  is  usually  no  dis- 
tinct line  of  demarcation  either  in  color  or  texture  between  the  soil 
and  the  subsoil,  but  the  one  grades  into  the  other  by  imperceptible 
degrees  with  increasing  depth,  until  at  24  to  36  inches  the  material 
consists  of  a  light-brown  or  reddish-brown,  sticky,  fine  sandy  loam. 
The  reddish  color  of  the  subsoil  is  more  pronounced  on  the  crests  of 
slight  elevations,  the  color  in  leveler  areas  being  lighter.  Where  this 
soil  grades  into  the 'flat  woods  and  swamp  lands  the  subsoil  is  often 
slightly  mottled  with  drab. 

This  soil  is  found  in  the  neighborhood  of  the  larger  streams  in  the 
southern  part  of  the  parish,  and  is  locally  known  as  "  hammock  " 
land.  Sometimes  it.  is  found  as  small,  islandlike  elevations  at  the 
junction  of  large  streams  and  is  surrounded  on  all  sides  by  swamp. 
In  such  instances  it  is  called  "  first  hammock."  Again,  it  may  occur 
in  the  second  bottoms,  or  what  is  locally  called  "  flat  woods,"  and  in 
such  cases  it  is  called  "  second  hammock."  Slight  elevations  in  the 
low-lying  leveler  areas  of  Norfolk  fine  sandy  loam  often  have  many 
of  the  characteristics  of  "  hammock  "  land,  and  are  often  designated 
by  the  people  as  "  third  hammock."  Of  these  three  different  kinds 
of  "  hammock  "  land,  the  first  is  the  one  which  occurs  in  the  largest 
areas,  is  held  in  highest  esteem  by  the  farmers,  and  is  most  repre- 
sentative of  the  type.  The  subsoil  of  the  "  second  hammock  "  land 
is  inclined  to  be  somewhat  lighter  colored,  more  "  crawfishy,"  and 
more  seepy  than  the  typical  soil.    As  a  whole,  it  is  an  easy  soil  to 
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plow  and  cultivate,  and  may  usually  be  prepared  and  planted  earlier 
than  the  Norfolk  fine  sandy  loam.  It  was  among  the  first  soils  to  be 
cleared  and  put  under  cultivation. 

In  surface  features  it  varies  from  neariy  level  to  rolling,  and, 
owing  to  this  and  the  porous  structure  of  both  soil  and  subsoil,  its 
drainage  is  naturally  good.  It  is  seldom  if  ever  subject  to  overflow, 
but  sometimes  is  cut  off  from  the  mainland  by  inundation  of  the  sur- 
rounding swamps. 

In  the  early  days  these  "  hammocks  "  were  sought  out  and  cleared 
because  they  were  considered  desirable  for  home  sites  and  because  of 
their  convenience  to  the  extensive  ranges  for  hogs  and  cattle  in  the 
near-by  swamps.  The  soil  is  naturally  a  productive  one  and  well 
adapted  to  cotton,  com,  fruit,  and  vegetables.  It  is  used  exclusively 
for  cotton  and  com,  and  in  growing  these  crops  no  definite  system  of 
rotation  is  practiced.  The  average  yield  for  cotton  is  one-half  bale, 
while  that  for  com  is  about  20  bushels  per  acre.  Much  larger  yields 
are  possible,  but  the  soil  has  been  cultivated  continuously  for  so  long 
that  its  productiveness  is  reduced  at  least  one-third.  The  same  rota- 
tion is  recommended  for  this  soil  as  for  Norfolk  fine  sandy  loam. 
It  is  believed  that  the  soil  would  be  an  excellent  one  for  peaches, 
strawberries,  and  watermelons,  besides  all  kinds  of  light  truck. 

The  following  table  gives  the  results  of  mechanical  analyses  of  the 
soil  and  subsoil  of  this  type: 

Mechanical  analyses  of  Bienville  fine  sandy  loam. 


Number. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

Silt 

Clay. 

18663 

Soil 

Percent. 

0.0 

.0 

Percent. 

0.3 

.0 

Percent, 

0.8 

.1 

Percent. 
17.8 
17.1 

Percent. 
33.1 
34.3 

Percent. 
39.7 
27.6 

Percent. 
9  0 

18664. 

SubeoU 

20  4 

NORFOLK    FINE    SANDT    LOAM. 


The  soil  of  the  Norfolk  fine  sandy  loam,  to  a  depth  of  10  or  16 
inches,  is  a  grayish  fine  sandy  loam,  or  a  loamy  fine  sand  of  the  same 
color.  In  cultivated  fields  the  line  of  demarcation  between  soil  and 
subsoil  is  often  distinct,  but  in  forested  areas  this  is  not  the  case. 
The  subsoil  is  a  yellowish  fine  sandy  loam  which  becomes  heavier 
with  depth,  and  below  24  inches  it  usually  becomes  a  yellowish  sandy 
clay.  At  about  30  inches  the  yellowish  color  sometimes  becomes 
mottled  with  drab  and  gray,  and  this  is  especially  ajpt  to  be  true  where 
the  drainage  conditions  are  not  naturally  good. 

This  type  is  found  in  all  parts  of  the  parish,  but  is  especially  well 
developed  on  the  lower  slopes  of  the  Dugdemona,  Saline,  and  Black 
Lake  bayous.    The  characteristic  surface  features  are  gently  rolling 
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to  nearly  level.  In  the  former  locations  the  natural  drainage  is 
usually  satisfactory,  but  in  the  latter  artificial  drainage,  either  by 
means  of  open  ditches  or  covered  drains,  is  essential  to  insure  the 
best  results.  The  location  of  the  land  is  such  that  artificial  drainage 
is  always  possible.  Owing  to  these  facts  and  also  to  its  texture,  the 
soil  is  an  easy  one  to  bring  into  cultivation. 

Only  a  small  percentage  of  the  better-lying  and  better-drained 
areas  are  under  cultivation,  the  remainder  being  still  virgin  forest 
or  cut-over  lands.  Formerly  the  cane,  which  grew  so  luxuriantly  in 
the  near-by  swamps,  extended  out  and  covered  this  soil  and  furnished 
An  excellent  range  for  cattle.  CJontinuous  pasturing  has  practically 
removed  all  of  this,  and  now  one  of  the  characteristics  of  the  pine 
forests  upon  the  Norfolk  fine  sandy  loam  is  the  absence  of  under- 
growth. Shortleaf  pine  and  loblolly  pine  seem  to  be  the  principal 
growth  upon  the  poorer  drained  areas,  while  a  few  longleaf  pines 
are  sometimes  seen  upon  the  higher,  better  drained  areas. 

The  Norfolk  fine  sandy  loam  is  derived  from  a  veneer  of  material 
which  reaches  part  way  up  the  sides  of  the  hills  of  higher  elevation 
and  completely  covers  many  of  the  hills  of  lower  elevation.  It  par- 
tially fills  the  large  stream  valleys  and  extends  under  the  present 
alluvial  lands  of  these  streams.  This  deposition  probably  took  place 
during  Port  Hudson  time. 

Thus  far  only  the  more  rolling  and  better  drained  portions  of  the 
Norfolk  fine  sandy  loam  have  been  brought  under  cultivation.  On 
these  cotton  and  com,  and  occasionally  a  small  patch  of  sugar  cane, 
are  practically  the  only  crops  grown.  It  is  not  considered  a  strong 
soil  by  the  farmers  and  there  is  much  complaint  that  the  effects  of 
fertilizers  are  not  lasting.  This  may  be  due  to  the  fact  that  the 
water  table  during  a  large  portion  of  the  year  stands  rather  close  to 
the  surface,  and  the  greater  part  or  all  of  the  fertilizers  which  have 
been  applied  is  carried  away  by  seepage.  Upon  the  higher  and 
better  drained  areas  this  trouble  is  not  so  serious,  but  even  there  the 
type  is  not  considered  a  very  strong  one.  The  average  yield  of  com 
is  about  12  bushels,  the  yields  ranging  from  8  to  20  bushels  per  acre. 
Cotton  gives  from  one-fifth  to  two-thirds  bale  per  acre,  with  an  aver- 
age of  less  than  one-half  bale. 

Judging  from  the  garden  vegetables  seen  growing,  and  especially 
the  strawberries,  it  is  believed  that  with  available  markets  or  local 
canning  factories  the  greatest  returns  would  come  from  growing 
truck  and  small  fruit  crops,  instead  of  cotton  and  com.  Sugar  cane 
of  thrifty  growth  was  seen  in  small  patches  in  several  localities.  It 
is  said  that  the  quality  of  the  sirup  produced  here  is  excellent  and 
that  the  average  yield  is  about  250  gallons  per  acre. 

There  is  a  deep  phase  of  the  Norfolk  fine  sandy  loam,  occurring 
mainly  in  the  northeastern  part  of  the  parish  at  the  headwaters  of 
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Saline  and  Black  Lake  bayous  and  on  the  divides  between  these 
streams,  which  is  somewhat  more  productive  and  better  adapted  to 
crops  than  the  other  portions  of  the  type.  This  deep  phase,  which  is 
shown  on  the  soil  map  by  symbol,  has  a  surface  soil  with  an  average 
depth  of  15  to  18  inches,  the  water  table  is  farther  below  the  surface, 
and  the  effects  of  fertilizers  are  considerably  more  lasting  than  upon 
the  shallower  areas. 

About  two-thirds  of  the  area  occupied  by  this  phase  of  the  type 
has  been  cleared  and  cultivated  for  a  long  time.  Cotton,  the  main 
crop,  and  some  com  and  sugar  cane  are  practically  the  only  crops 
grown.  It  is  believed  that  all  kinds  of  truck  crops,  small  fruits,  and 
vegetables  would  do  well,  and  that  some  varieties  of  peaches  and  a 
light  wrapper  tobacco  could  also  be  grown  with  success.  Since  the 
establishment  of  the  fertilizer  factory  at  Arcadia  a  mixture  of  equal 
parts  of  cotton-seed  meal  and  acid  phosphate  is  used  in  liberal  quan- 
tities in  the  growing  of  both  cotton  and  com,  and  the  good  result  is 
shown  in  the  increased  yields.  A  system  of  crop  rotation,  however, 
on  this  phase  and  on  the  other  cultivated  areas  of  the  type  should  be 
adopted  in  which  cowpeas  play  an  important  part,  for  continuous 
cultivation  to  cotton  or  some  other  one  crop,  without  adding  organic 
or  vegetable  matter,  will  eventually  impoverish  the  soil  and  in  many 
cases  result  in  damage  by  washing  and  erosion.  Deep,  fall  plowing 
and  the  growing  of  winter  cover  crops  are  especially  recommended 
for  the  deep  phase  of  the  type. 

A  large  portion  of  the  parish  is  occupied  by  the  Norfolk  fine  sandy 
loam,  and  although  at  present  extensive  areas  of  the  type  are  covered 
with  timber  it  will  be  only  a  matter  of  ten  or  fifteen  years  before  this 
will  have  been  removed  and  the  land  made  ready  for  settlement  and 
farming. 

The  following  table  gives  the  results  of  mechanical  analyses  of  the 
soil  and  subsoil  of  the  Norfolk  fine  sandy  loam  and  the  deep  phase  of 
this  type. 

Mechanical  analyses  of  Norfolk  fine  sandy  loam. 


Number. 

DMcription. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

Silt. 

Clay. 

18865, 1S667 

18666f I8608. ...... 

Deep  phase: 

18639 

Boll 

Percent. 

as 

.0 

.0 
.0 

Percent. 

a? 

.4 

1.1 
.5 

Percent. 
1.1 
.6 

6w6 
4.6 

Percent. 
38.9 
26.9 

67.6 
4A.A 

Per  ^nt. 
22.8 
12.9 

3.0 
1.4 

Percent. 
32.4 
29.0 

17.1 
9.8 

Percent. 
4.4 

SubfloU 

Son 

30.3 
4  7 

18640 

Subeofl 

37  0 

NORFOLK    SAND. 


The  material  composing  the  Norfolk  sand  is  made  up  of  gray  and 
white  incoherent  sand  of  prevailing  mediimi  texture  to  a  depth  of 
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36  inches.  In  the  lower  depths  there  is  a  tendency  toward  a  yel- 
lowish color  and  this  is  more  pronounced  in  the  areas  that  occur  south 
of  Old  Sparta.  Where  the  soil  occurs  on  the  hills,  however,  the  color 
is  grayish  to  a  depth  of  36  inches. 

The  Norfolk  sand  occurs  principally  in  the  central  and  southern 
parts  of  the  parish,  and  is  especially  well  developed  in  the  vicinity 
of  Old  Sparta.  Owing  to  its  loose,  open  texture  it  is  easy  to  till. 
In  surface  features  it  varies  from  nearly  level  to  gently  rolling  in 
the  lowland  areas  lying  adjacent  to  the  bottoms,  to  hilly  and  rolling 
in  the  upland  areas.  The  drainage  is  inclined  to  be  excessive  in 
the  uplands,  and  crops  are  apt  to  suffer  severely  from  lack  of  moisture 
during  dry  weather.  In  the  lowland,  where  the  water  table  comes 
close  to  the  surface,  crops  are  affected  little  by  ordinary  periods  of 
drought.    The  type  is  derived  from  the  Lafayette  formation. 

Because  of  the  unfavorable  moisture  conditions  prevailing  over 
much  of  its  area,  very  little  of  this  type  is  under  cultivation  at  pres- 
ent, and  for  the  same  reason  it  is  not  naturally  a  very  productive 
type.  The  effects  of  fertilizers  are  not  lasting  and  constant  heavy 
applications  are  required.  Cotton  and  com  are  at  present  the  only 
crops,  the  yield  of  the  former  being  about  one-third  bale  and  of  the 
latter  about  15  bushels  per  acre.  Crops  can  be  planted  upon  this  soil 
earlier  than  upon  any  other  type  in  the  area,  and  now  that  the  early 
planting  of  cotton  has  become  so  necessary  in  combating  the  boll 
weevil  it  is  suggested  that  more  of  this  soil  could  well  be  used  in 
cotton  production.  By  following  a  system  of  crop  rotation  designed 
to  add  organic  matter  to  the  soil  (and  this  can  best  be  done  by  includ- 
ing some  of  the  legumes,  preferably  cowpeas),  much  larger  yields 
of  both  cotton  and  corn  are  possible.  The  soil  is  very  well  adapted 
to  the  growing  of  all  kinds  of  early  light-truck  crops,  as  well  as 
Irish  potatoes,  watermelons,  and  peaches. 

The  proportion  of  the  parish  covered  by  this  type  is  not  great,  but 
under  the  present  conditions  with  respect  to  the  boll  weevil  and  the 
increasing  demands  of  the  near-by  logging  camps  and  sawmills  for 
fruit  and  vegetables,  to  which  the  soil  is  especially  well  adapted,  it  is 
destined  to  become  an  important  factor  in  the  agriculture  of  the 
central  and  southern  parts  of  the  parish. 

SUSQUEHANNA   CLAY. 

The  soil  of  the  Susquehanna  clay  to  a  depth  of  about  3  or  4  inches 
consists  of  a  brownish-red  or  red  clay  loam,  the  first  2  inches  being 
darker  in  color,  owing  to  accumulations  of  organic  matter — ^the  de- 
cayed remains  of  leaves  and  grass.  The  subsoil  is  a  stiff,  tenacious, 
plastic  red  clay  to  a  depth  varying  from  about  20  inches  to  3  feet, 
below  which  the  plastic  material  becomes  mottled  with  drab  and 
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gray.  The  proportion  of  the  drab  and  gray  colors  increases,  until  at 
a  depth  of  5  or  6  feet  the  red  color  disappears  and  when  exposed  in 
road  and  railway  cuts  the  whole  mass  is  a  grayish  drab. 

Because  of  the  abundance  of  easily  tilled,  sandy  soils  in  the  parish 
and  the  great  difficulty  of  plowing  and  cultivating  the  Susquehanna 
clay,  it  is  held  in  low  esteem  for  general  farming  purposes,  and  prac- 
tically none  of  it  has  ever  been  cleared  and  put  under  cultivation. 
It  occurs  in  rather  large  areas  south  of  Gibsland  and  in  the  vicinity 
of  Bryceland.  It  is  found  in  smaller  areas  in  various  other  parts  of 
the  parish. 

The  topographic  features  of  the  Susquehanna  clay  vary  from  nearly 
level  to  slightly  rolling,  and  in  most  places  artificial  drainage  would 
be  very  helpful  if  the  land  were  put  under  cultivation.  It  is  derived 
principally  from  the  fossiliferous  calcareous  Lower  Claiborne  forma- 
tion which  underlies  it.  There  are  in  some  places  a  good  many  clayey 
iron  concretions  strewn  upon  the  surface,  and  in  other  places  some 
broken  fragments  of  fossiliferous  clay  ironstone  were  observed. 

The  type  is  usually  referred  to  as  "  hog  wallow  "  or  "  post  oak 
flats."  Scrubby  post  oak,  black-jack  oak,  some  shortleaf  pine,  and 
"  hog  haw  "  are  the  characteristic  growths  upon  it.  A  few  fanners 
have  at  diflferent  times  brought  small  patches  of  this  soil  under  culti- 
vation where  it  adjoins  or  is  a  part  of  fields  made  up  of  other  types  of 
soil,  and  no  one  was  found  who  did  not  believe  that  the  soil  is  a  very 
productive  one  if  properly  handled. 

One  of  the  first  essentials  in  putting  the  Susquehanna  clay  under 
cultivation  is  thorough  drainage,  both  surface  and  underground. 
This,  together  with  deep  fall  plowing  and  growing  cowpeas  and  other 
green  manuring  crops,  will  loosen  and  mellow  the  soil.  The  soil  can 
be  brought  to  a  high  state  of  productivity  if  plowed  deeply  for  several 
years  and  enriched  with  organic  matter;  it  is  very  noticeable  that 
the  effects  of  barnyard  and  stable  manure  are  lasting.  Where 
the  drainage  conditions  are  good  cotton  yields  on  an  average  about 
two-thirds  bale  per  acre.  Corn  does  not  do  very  well,  but  winter  oats 
seem  to  thrive.  These  are  always  fed  in  the  sheaf,  so  nothing  definite 
can  be  said  as  to  the  yield  of  grain.  This  soil  is  not  well  adapted  to 
vegetables  or  truck  crops,  but  when  well  sodded  with  native  grasses 
it  produces  an  excellent  pasturage  and  also  .fair  yields  of  hay. 

Under  the  present  conditions,  with  an  abundance  of  cheap,  easily 
tilled,  productive  lands,  it  is  not  likely  that  the  Susquehanna  clay 
will  be  cultivated  to  any  great  extent,  but  if  the  region  eventually  be- 
comes thickly  settled  and  land  becomes  much  higher  in  price  it  is 
believed  that  this  soil  will  be  brought  under  cultivation  and  its  value 
will  be  more  fully  recognized. 
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The  following  table  gives  the  results  of  mechanical  analyses  of  the 
soil  and  subsoil  of  the  Susquehanna  day: 

Mechanical  analyses  of  Susquehanna  day. 


Number. 

DeBcrlptfon. 

Fine 
gravel. 

PereefU, 
1.6 
1.6 

Coaiae 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

Sflt. 

Clay. 

18651 

Sou 

PercenL 
2.1 

Percent. 
1.3 
.9 

PercenL 
lao 

7.6 

PercenL 
16.1 
16.3 

PercenL 
28.3 

17.4 

Percent. 

4a4 

18662 

SubfloU 

54.8 

SUSQUEHANNA  FINE  SANDT  LOAM. 

The  soil  of  the  Susquehanna  fine  sandy  loam  is  a  gray  fine  sandy 
loam,  varying  in  depth  from  about  6  to  18  inches,  with  an  average 
depth  of  about  12  inches.  Sometimes  there  are  many  iron  concre- 
tions and  fragments  of  iron  crust  strewn  upon  the  surface  of  the  hills 
and  ridges.  In  the  virgin  state  there  is  a  gradual  change  in  texture, 
with  increasing  depth;  at  the  surface  is  found  the  coarser  sand,  and 
the  finest  materials,  like  silt  and  very  fine  sand,  immediately  overlie 
the  subsoil.  In  fields  that  have  been  cultivated  for  several  years  the 
soil  becomes  homogeneous,  and  the  line  of  demarcation  between  the 
soil  and  subsoil  is  sharp  and  distinct.  The  subsoil  consists  of  a  very 
plastic,  tenacious,  red  or  mottled  red  and  gray  clay.  Very  frequently 
it  is  a  heavy,  plastic,  tenacious  red  clay  to  a  depth  of  30  inches,  below 
which  it  becomes  mottled  with  gray  or  drab,  the  gray  color  becoming 
more  pronounced  as  the  depth  increases,  until,  at  4  or  5  feet,  the 
material  usually  becomes  much  sandier  and  lighter  colored. 

Except  where  erosion  has  removed  the  soil  and  exposed  the  sub- 
soil, the  type  is  a  fairly  easy  one  to  plow  and  cultivate.  Owing  to 
the  stiff,  clayey  nature  of  the  subsoil,  the  type  is  not  as  warm  natured 
as  some  of  the  other  soils ;  consequently  crops  do  not  start  as  rapidly 
as,  for  example,  upon  the  Orangeburg  fine  sandy  loam.  In  newly 
cleared  fields  the  soil  is  darker  colored  and  more  loamy  than  is  usually 
the  case  after  a  year  or  more  of  cultivation,  unless  proper  means 
have  been  taken  to  maintain  the  organic  matter  content. 

The  Susquehanna  fine  sandy  loam  occurs  in  large  areas  in  the 
region  south  of  Gibsland  and  south  of  Arcadia  and  in  the  vicinity 
of  Bryceland.  It  occurs  on  ridges  and  hills  of  slightly  lower  eleva- 
tion than  those  upon  which  the  Greenville  gravelly  sandy  loam  is 
found.  It  is  also  found  in  regions  where  weathering  and  erosion  have 
been  rather  active  and  where  the  usual  surface  features  are  rolling 
to  hilly  and  often  irregular  and  dissected.  This  latter  condition  is 
especially  pronounced  at  times  along  the  upper  reaches  of  the  small 
streams.  The  drainage  is  inclined  to  be  excessive,  and,  on  account 
of  the  usual  rough  topography,  great  care  is  necessary  in  order  to 
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keep  the  sand  from  washing  off  the  cultivated  fields  and  exposing  the 
subsoil.  Owing  to  the  plastic,  impervious  nature  of  the  subsoil  and 
the  usual  loose,  sandy  nature  of  the  soil,  its  natural  water-holding 
capacity  is  not  great,  and  the  soil  soon  becomes  saturated,  the  water 
running  off  over  the  surface  and  causing  excessive  erosion.  This 
in  large  measure  accounts  for  the  rough,  irregular  surface  of  the  type 
as  a  whole. 

This  soil  is  derived  from  the  weathering  of  the  fine  sands  and  clays 
of  the  Claiborne  formation  of  the  Eocene.  Owing  to  the  abundance 
of  other  available  and  more  desirable  land  in  the  parish  only  a  small 
percentage  of  this  soil  has  ever  been  cultivated.  It  is  still  largely 
covered  with  its  original  forest  growth  of  post  oak,  black-jack  oak, 
shortleaf  pine,  and  dogwood,  and  it  is  characterized  by  numerous 
thickets  of  post  oak  and  black-jack  oak,  which  are  sometimes  almost 
impenetrable,  even  to  a  man  on  foot.  When  well  situated  and  care- 
fully cultivated  this  is  a  safe  soil  for  all  of  the  general  farm  crops 
of  the  region,  and  eventually,  when  land  becomes  scarcer  and  more 
valuable,  larger  areas  of  this  type  will  be  brought  under  cultivation. 

Cotton  and  corn  are  the  principal  crops.  This  soil  is  usually  con- 
sidered a  little  better  adapted  to  these  than  is  the  Norfolk  fine  sandy 
loam,  for  the  reason  that  it  can  be  built  up  into  a  stronger  soil  and 
the  effects  of  fertilization  are  much  more  lasting.  When  the  land  is 
"fresh,"  that  is,  just  cleared,  and  contains  an  abundance  of  humus 
and  organic  matter,  it  produces  from  two-thirds  to  three-fourths 
bale  of  cotton  and  from  25  to  35  bushels  of  com  per  acre,  but  after 
three  or  four  years  of  continuous  cropping  the  yields  usually  fall 
to  about  one-third  bale  of  cotton  and  12  bushels  of  com  per  acre. 
This  soil  is  also  well  adapted  to  truck  crops,  and  it  is  believed  that 
peaches  could  be  successfully  grown  on  ridges  or  hills  where  the  sand 
has  a  depth  of  over  15  inches. 

Shallow  plowing  and  ridge  cultivation  are  practiced  on  this  soil, 
as  upon  all  other  soils  of  the  parish.  Deeper  plowing  is  particularly 
to  be  desired,  and  especially  so  where  the  subsoil  comes  within  7 
inches  of  the  surface.  The  soil  is  said  to  be  very  susceptible  to 
drought,  and  in  overcoming  this  deep  plowing  is  very  essential,  for 
by  loosening  up  the  subsoil  its  water-holding  capacity  will  be  greatly 
increased.  In  the  same  way  the  tendency  to  erode  may  be  reduced. 
The  growing  of  deep,  fleshy-rooted  legumes,  like  cowpeas,  will  also 
aid  very  materially  in  opening  up  the  subsoil  and  increasing  its 
power  to  absorb  rain  water. 

The  oat  crop  does  exceptionally  well  upon  this  soil,  and  since  it 
protects  the  land  from  the  serious  effects  of  washing  and  erosion  it 
is  strongly  advised  as  a  winter  cover  crop.  The  following  rotation 
is  also  suggested  as  being  well  suited  to  the  soil  and  conditions  found 
on  this  type  in  Bienville  Parish :  Cotton  one  year,  followed  by  corn 
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the  next  year.  At  the  last  cultivation  of  the  com  cowpeas  should  be 
sown  broadcast  between  the  rows.  After  the  com  is  harvested  the 
ground  should  be  deeply  plowed  and  sown  to  winter  oats,  which  will 
furnish  an  excellent  pasture  during  January,  February,  and  March. 
Oats  are  not  usually  injured  by  pasturing  and  they  should  be  allowed 
to  mature,  then  thrashed  or  fed  in  the  sheaf.  Cowpeas  should  be 
sown  after  the  oats  are  harvested.  The  ground  should  always  be 
plowed  deeply,  and  this  practice,  together  with  the  above  rotation, 
will  not  only  maintain  the  original  productiveness  of  the  soil,  but 
will  increase  it  from  year  to  year.  About  17.1  per  cent  of  the  area  is 
occupied  by  this  soil,  so  that  it  has  considerable  influence  upon  the 
agricultural  conditions  and  value  of  land  in  the  parish.  A  large 
percentage  of  the  soil  is  held  by  lumber  companies.  With  the  timber 
it  brings  from  $15  to  $25  an  acre.  Cleared  land  for  farming  purposes 
ranges  from  $5  to  $12  an  acre. 

The  following  table  gives  the  average  results  of  mechanical  analyses 
of  the  soil  and  subsoil  of  this  type : 


Mechanical  analyncx  of  Susqueluinna  fine  sandy  loam. 


Number. 

Description. 

Fine 
gravel. 

Coarse 

sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

Silt. 

Clay. 

18665,18657...     . 

Soil 

Percent, 

0.6 

.2 

PercenL 

0.7 

.4 

Percent. 
8.6 
3.6 

Percent. 
53.7 
20.2 

Percent, 
13.9 
15.8 

Percent. 
17.4 
19.4 

Percent. 
6.6 

18656,18658 

Subsoil 

4ai 

ORANGEBUBQ   FINE   SANDY  LOAM. 


The  Orangeburg  fine  sandy  loam  consists  of  6  to  18  inches  of  gray 
or  grownish-gray,  fine  to  medium  textured  sandy  loam,  underlain  by 
material  which  ranges  from  a  red  clayey  fine  sandy  loam  to  a  red  fine 
sandy  clay  extending  to  a  depth  of  36  inches  or  more.  Usually  the 
line  of  demarcation  between  the  soil  and  subsoil  is  quite  distinct  both 
in  color  and  texture.  In  the  forested  areas,  however,  this  is  not 
always  the  case.  The  surface  is  occasionally  strewn  with  a  scattering 
of  quartz  gravel. 

Occurring  in  rather  small,  disconnected  areas,  the  Orangeburg  fine 
sandy  loam  is  found  in  all  parts  of  the  parish,  and  especially  in  the 
southern  half.  It  is  found  upon  hills  and  ridges,  and  has  excellent 
natural  drainage.  Owing  to  this,  to  its  loamy  texture,  and  to  the 
usual  absence  of  rough  surface  features,  it  is  very  readily  brought 
under  cultivation,  and  it  was  one  of  the  first  soils  to  be  farmed  by  the 
early  settlers. 

The  Orangeburg  fine  sandy  loam  is  derived  from  the  unconsoli- 
dated sandy  and  sandy  clay  formations  which  underlie  it.  These 
are  probably  Lafayette  in  age.    Originally  the  land  of  this  type  of 
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soil  was  covered  with  forests  of  longleaf  and  shortleaf  pine,  with 
some  scattering  red  oak  and  hickory.  Cotton  and  corn  are  the 
crops,  and  it  is  considered  a  good,  safe  Soil  for  these  in  almost  any 
season.  The  yield  of  cotton  ranges  from  two-fifths  to  three-fourths 
bale  per  acre,  with  an  average  of  about  one-half  bale.  Corn  ranges 
from  10  to  25  bushels  per  acre,  with  an  average  of  about  20  bushels. 
It  is  considered  a  better  soil  for  com  than  for  cotton.  The  above 
jdelds  are  those  for  crops  without  an  application  of  commercial  fer- 
tilizer. By  using  200  or  300  pounds  of  fertilizer  per  acre  some 
farmers  maintain  an  average  yield  of  about  two-thirds  bale  of  cot- 
ton and  about  25  bushels  of  corn  per  acre.  Judging  from  vegetables 
seen  growing  in  gardens  and  the  success  of  a  few  farmers  near  the 
towns  who  have  been  growing  truck  on  a  small  scale,  the  Orange- 
burg fine  sandy  loam  is  one  of  the  best  soils  in  the  area  for  all  kinds 
of  small  fruit  and  vegetables,  and  with  the  increasing  demand  for 
these  products  it  is  believed  that  it  would  be  much  more  profitable 
to  use  the  land  for  these  crops  than  for  cotton.  In  the  early  days 
the  farmers  grew  some  tobacco  for  home  use  upon  this  soil,  and  the 
success  had  in  growing  Cuban  filler  tobacco  upon  this  same  type  of 
soil  in  Texas  suggests  that  this  crop  might  profitably  be  introduced 
here.  In  favorable  years  Elberta  peaches  grow  to  perfection  upon* 
this  soil,  and  this  is  another  industry  whose  development  is  feasible. 

The  cultural  methods  on  the  Orangeburg  fine  sandy  loam  are  prac- 
tically the  same  as  on  the  other  types  of  the  parish.  The  advantages 
of  deep  plowing,  of  the  rotation  of  crops,  and  of  growing  cowpeas  or 
other  legumes  have  been  little  appreciated.  These  matters  should  be 
given  more  consideration  by  the  farmers. 

Although  the  Orangeburg  fine  sandy  loam  occurs  in  rather  small, 
isolated  patches,  these  are  so  numerous  and  held  in  such  high  favor 
as  to  make  it  an  important  soil  locally. 

The  following  table  gives  the  average  results  of  mechanical  analy- 
ses of  the  soil  and  subsoil  of  the  Orangeburg  fine  sandy  loam : 

Mechanical  analyses  of  Orangeburg  fine  sandy  loam. 


Number.          Description. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

SUt.     1     Clay. 

18645,18647 

Sou 

Percent. 

0.1 

.0 

Percent. 

0.6 

.1 

Per  cent. 
1.9 
1.5 

Per  cent. 
61.7 
32.5 

Percent. 
16.5 
11.6 

Percent.   Percent. 
26.0               4,1 
23.5  ;           30.3 

18646,18648 

Subsoil. 

OBANGEBUBO   8ANDT   LOAM. 


The  soil  of  the  Orangeburg  sandy  loam  consists  of  a  gray  or  brown, 
medium  to  fine  textured  sandy  loam,  with  a  depth  of  about  15  inches. 
Below  this  and  reaching  to  a  depth  of  more  than  36  inches  occurs  a 
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subsoil  of  brownish-red  to  yellowish-red,  medium  to  fine  textured 
sandy  loam.  This  material  contains  much  less  organic  matter  and 
is  less  coherent  than  the  soil,  but  judging  frcxn  a  field  examination, 
and  also  from  the  mechanical  analyses,  the  size  of  the  soil  particles 
is  very  nearly  the  same  for  both  soil  and  subsoil.  Occasionally  little 
lenses  of  clay  2  or  3  inches  in  diameter  and  a  half  inch  or  more  thick 
are  found  in  the  subsoil.  A  little  gravel  is  sometimes  found  strewn 
upon  the  surface. 

This  soil  occurs  in  patches  in  various  parts  of  the  parish,  but  is 
especially  well  developed  about  2  miles  west  of  Gibsland  and  farther 
south  in  the  central  part  of  the  parish.  It  is  an  exceedingly  easy  soil 
to  cultivate,  and  is  highly  prized.  Wherever  found  the  fields  are 
tlsually  entirely  free  of  stumps  and  deadened  timber,  indicating  that 
the  land  has  been  under  cultivation  a  long  time.  The  original  forest 
growth  is  said  to  have  consisted  mainly  of  longleaf  pine. 

The  topography  is  rolling  to  slightly  hilly  and  the  natural  drain- 
age is  excellent.  In  fact,  if  anything,  drainage  is  too  rapid,  and 
great  care  has  to  be  taken  to  prevent  the  hills  from  washing  and 
eroding,  notwithstanding  the  fact  that  the  subsoil  is  open  and  porous. 
Moles  burrow  to  a  considerable  extent  in  this  soil  and  often  after  a 
heavy  rain  gullies  are  noticeable  on  the  hillsides  which  before  were 
merely  underground  mole  trails.  One  very  noticeable  characteristic 
of  this  soil  is  that  the  road  cuts  are  deep  and  often  trenchlike  where 
they  pass  over  hills. 

The  Orangeburg  sandy  loam  is  usually  associated  with  areas  of 
Norfolk  sand.  The  latter  type  appears  to  have  been  an  ancient 
beach  laid  down  probably  at  the  close  of  the  Tertiai'y  period,  and  it 
is  believed  that  the  Orangeburg  sandy  loam  represents  a  close  shore 
deposit  of  the  same  period.  The  ease  with  which  this  soil  is  handled 
makes  it  very  popular  when  well  located.  The  best  crop  yields  are 
usually  obtained  during  a  year  of  abundant  rainfall,  as  crops  are 
inclined  to  suffer  in  times  of  drought.  All  of  the  general  farm  crops 
of  the  region  are  grown  on  it,  but  cotton  and  corn  are  the  most 
popular.  Cotton  yields  from  one-fourth  to  one-half  bale  per  acre ;  a 
fair  average  is  about  one-third  bale  per  acre.  Corn  yields  vary  from 
8  to  20  bushels,  averaging  about  15  bushels  per  acre.  A  few  thrifty- 
looking  peach  trees  were  observed,  and  it  is  believed  that  this  soil 
is  well  adapted  to  some  such  peach  as  the  Elberta.  A  few  canta- 
loupes and  watermelons  are  grown  for  home  use,  and  judging  from 
the  stated  yields  there  are  excellent  possibilities  in  this  direction. 
The  success  of  garden  patches  of  strawberries,  radishes,  onions, 
sweet  and  Irish  potatoes,  and  small  berries  indicates  that  all  of  these 
crops  can  be  profitably  grown  provided  a  market  can  be  had  for 
them.  It  would  seem  that  as  a  whole  the  soil  is  better  adapted  to 
truck  fanning  than  to  the  growing  of  cotton  and  corn,  and  with  the 
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establishment  of  canning  factories  in  this  section  the  trucking  in- 
dustry would  receive  its  share  of  attention.  Since  the  advent  of  the 
boll  weevil  this  soil  is  in  greater  demand  for  cotton  because  of  the 
desirability  of  early  planting,  thus  getting  the  plant  well  started 
before  the  pest  appears  in  destructive  numbers  in  July  and  August. 

This  soil  needs  yearly  attention  in  order  to  maintain  its  pro- 
ductiveness. The  effects  of  fertilizers  are  not  as  lasting  as  upon  soils 
having  a  heavier  subsoil.  The  best  results  seem  to  be  secured  with 
well-rotted  barnyard  manure.  The  turning  under  of  cowpea  vines 
seems  also  to  be  very  beneficial.  A  few  farmers  have  been  applying 
equal  parts  of  cotton-seed  meal  and  acid  phosphate  with  apparently 
increased  yields. 

It  is  recommended  that  instead  of  growing  cotton  and  com  year 
after  year  the  following  rotation  be  used :  Cotton  one  year,  followed 
by  com  the  next,  sowing  cowpeas  with  the  corn  at  last  cultivation. 
After  the  com  is  harvested  sow  some  good  winter  cover  crop  to  pro- 
tect the  ground  from  washing  and  gullying  during  the  winter 
months  and  at  the  same  time  to  furnish  winter  pasturage.  Hairy 
vetch,  which  is  a  legimie  and  a  soil  renovator  of  great  value,  is  a  very 
satisfactory  winter  cover  crop  for  such  light  sandy  types  as  the 
Orangeburg  sandy  loam.  The  land,  however,  must  be  well  prepared 
and  well  manured  to  obtain  the  best  results.  If  hairy  vetch  is  not 
used,  winter  oats  will  be  found  to  do  fairly  well  and  furnish  some 
winter  pasturage.  After  the  winter  cover  crop  is  harvested  the 
ground  should  again  be  sowed  to  peas. 

This  soil  is  not  of  great  extent,  only  4.8  per  cent  of  the  parish  being 
occupied  by  it,  but  it  was  one  of  the  first  soils  to  be  reclaimed  from 
the  forests  and  has  considerable  influence  upon  the  agricultural  con- 
ditions and  value  of  lands  in  the  parish.  It  ranges  in  price  from 
$5  to  $15  an  acre,  depending  upon  location  and  improvements  and  the 
amount  of  land  under  cultivation. 

The  following  table  gives  the  results  of  mechanical  analyses  of  a 
sample  of  the  soil  and  subsoil  of  this  type : 

Mechanical  analyses  of  Orangeburg  sandy  loam. 


Number. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

Silt. 

Clay. 

18643 

Soil...  . 

Percent. 

03 

.0 

Percent. 
2.2 
2.0 

Percent. 
41.1 
36.1 

Percent. 
29.0 
27.8 

Percent. 
5.8 
4.3 

Percent. 
17.9 
20.1 

Percent, 
•      3.6 

18644 

Subsoil 

8.9 

OBANOEBUEO  FINE  SAND. 


The  Orangeburg  fine  sand  consists  of  10  to  12  inches  of  light- 
brown  or  gray,  medium  to  fine-textured  sand,  underlain  by  material 
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of  the  same  texture,  but  of  reddish  color,  extending  to  a  depth  of 
36  inches  or  more.  At  about  24  inches  the  subsoil  sometimes  be- 
comes slightly  sticky.  This  is  an  easy  soil  to  till,  breaking  into  a 
pulverulent  seed  bed  without  tendency  to  pack  or  bake. 

Small  areas  of  Orangeburg  fine. sand  are  scattered  here  and  there 
over  the  western  third  and  southern  half  of  the  palish.  It  occurs 
upon  the  divides  and  narrow  ridges  of  high  elevation,  and  has  a 
rolling  to  hilly  surface.  This,  together  with  the  loose,  open  nature 
of  the  soil  and  subsoil,  insures  rapid  drainage,  which  is  apt  to  be 
excessive.  As  a  result,  land  of  this  type  is  usually  considered  of  low 
value  in  the  production  of  cotton  and  corn.  Over  limited  areas  the 
surface  features  resemble  sand  dunes,  and  taken  as  a  whole  the  soil 
appears  to  be  the  remnant  of  an  ancient  beach  line.  The  material 
from  which  the  type  is  derived  belongs  to  the  Lafayette  mantle. 

In  some  of  the  more  level  locations,  where  moisture  conditions  are 
naturally  the  most  favorable,  small  areas  are  sometimes  successfully 
used  for  general  farming.  In  such  locations  light  truck  crops  and 
watermelons  seem  to  do  exceptionally  well,  but  in  order  to  keep  the 
soil  in  a  productive  state  frequ^t  applications  of  manure  and  fer- 
tilizers are  necessary.  No  peaches  were  seen  growing  on  the  soil, 
and  if  experimented  with  it  is  recommended  that  only  the  best  and 
most  productive  portions  of  the  type  be  tried. 

Having  a  limited  area,  the  Orangeburg  fine  sand  has  little  or  no 
material  influence  upon  the  agricultural  conditions  and  land  values 
in  the  parish.  Most  of  the  type  is  still  forested  with  longleaf  pine 
and  chinquapin.  The  abundance  of  the  latter  and  the  presence  of  a 
weed  known  locally  as  "  bull  nettle  "  have  given  rise  to  the  descrip- 
tive terms  "  chinquapin  "  or  "  bull-nettle  *'  land. 

The  greatest  value  of  the  type  lies  in  its  pine  timber.  Where  this 
has  been  removed  the  land  can  be  purchased  for  about  $5  an  acre. 

The  following  table  gives  the  results  of  mechanical  analyses  of  the 
soil  and  subsoil  of  the  Orangeburg  fine  sand : 


Mechanical  analyses  of  Orangeburg  fine  sand. 


Number. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

Silt. 

Clay. 

18641 

..  Sou 

Percent. 

0.0 

.0 

Percent. 

0.8 

.8 

Percent. 
11.1 
10.3 

Percent. 

n.6 
n.2 

Percent. 
2.7 
2.7 

Percent. 
S.5 
8.6 

Percent. 
fi.6 

18642 

..  Subsoil 

6.6 

MEAD 

lOW. 

The  Meadow  comprises  that  portion  of  the  stream  valleys  subject, 
especially  during  the  winter  and  spring  months,  to  such  frequent 
overflow  as  to  render  the  land  unfit  for  farming.    The  material  corn- 
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posing  these  bottoms  is  quite  variable  in  short  distances,  but  sand 
seems  to  be  the  predominating  material. 

Meadow  occurs  in  all  parts  of  the  parish,  but  the  largest  bodies 
are  found  along  the  larger  streams  like  Black  Lake,  Dugdemona,  and 
Saline  bayous.  On  the  lower  courses  of  these  streams  the  overflow 
land  is  sometimes  a  mile  or  more  in  width,  and  formerly  supported 
dense  canebrakes,  which  furnished  excellent  winter  pasturage.  Al- 
though the  bottoms  are  wide,  the  stream  channel  itself  is  usually 
only  a  few  rods  in  width,  and  meanders  from  one  side  of  the  swamp 
to  the  other,  forming  innumerable  loops,  bends,  and  oxbows.  These 
oxbows  sometimes  become  detached  during  floods  and  remain  as 
small  ponds  or  lakes,  and  occasionally  a  number  of  these  are  found 
parallel  to  the  main  stream. 

At  present  these  bottoms  have  no  value  from  an  agricultural  stand- 
point, but  it  is  believed  that  by  diking  there  are  many  locations  where 
rice  might  be  profitably  grown.  To  some  extent  these  swamps  afford 
good  grazing  for  cattle  and  hogs.  Formerly  there  was  a  great  abun- 
dance of  oaks,  which  furnished  an  almost  inexhaustible  supply  of 
mast  for  hogs  during  the  winter  months.  Many  of  the  oak  trees  have 
been  cut  for  staves  and  lumber,  so  that  the  quantity  of  mast  is  greatly 
reduced,  and  the  canebrakes  have  been  pastured  so  long  that  they  are 
not  so  good  as  formerly.  Besides  several  varieties  of  oak,  the  native 
forest  consisted  of  cypress,  hickory,  beech,  white  gum,  and  loblolly 
pine. 

SUMMARY. 

Bienville  Parish  lies  near  the  center  of  northwest  Louisiana.  The 
northern  part  of  the  parish  is  within  the  shortleaf  pine  hill  belt, 
while  the  southern  part  is  within  the  longleaf  pine  hill  belt. 

The  earliest  permanent  settlement  in  the  parish  was  made  in  1826, 
and  most  of  the  important  permanent  settlements  occurred  between 
that  date  and  1850.  The  region  was  settled  by  emigrants  from  Ken- 
tucky, Tennessee,  Alabama,  Georgia,  and  Mississippi.  These  people 
and  their  descendants  have  been  exclusivdy  a  farming  people,  and 
until  the  advent  of  railways  stock  raising  constituted  a  very  large 
part  of  their  income.  Li  Ahe  northern  part  of  the  parish,  however, 
cotton  was  grown  to  a  large  extent  before  the  railways  entered  the 
parish. 

During  the  last  twenty-five  years  there  has  been  marked  progress  in 
all  lines,  owing  largely  to  the  great  activity  in  lumbering  and  railway 
construction.  More  money  is  in  circulation,  higher  wages  are  being 
paid,  the  population  is  increasing,  a  better  system  of  public  schools 
prevails,  and  the  agricultural  practices  are  improving  to  meet  the 
increasing  demands  for  farm  products. 
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The  climate  of  the  parish,  besides  being  well  suited  to  the  produc- 
tion of  the  staple  crops  of  the  South — cotton  and  com — is  also  ad- 
mirably adapted  to  small  fruits  and  vegetables  for  canning  purposes 
and  to  truck  crops  in  general. 

The  rapid  removal  of  the  timber  is  throwing  considerable  areas 
open  to  settlement,  and  the  people  in  less  favored  localities  in  the 
surrounding  parishes  are  taking  advantage  of  this  opportunity  to 
buy  excellent  lands  at  reasonable  prices. 

The  chief  towns  and  trading  centers  of  the  parish  are  Arcadia, 
Gibsland,  and  Bienville.  The  parish  as  a  whole  now  possesses  excel- 
lent transportation  facilities,  and  it  is  believed  that  when  the  produc- 
tion of  fruit  and  vegetables  exceeds  the  local  demands  no  difficulty 
will  be  experienced  in  obtaining  rates  that  will  enable  profitable 
shipment  to  outside  markets. 

Eleven  types  of  soil  were  recognized  and  mapped  in  the  pari^. 
The  larger  part  of  the  parish  is  covered  by  fine  sandy  loams.  The 
Norfolk,  the  Orangeburg,  the  Susquehanna,  and  the  Greenville  are 
the  most  important  series.  It  is  believed  that  on  the  Greenville 
gravelly  sandy  loam  Elberta  peaches  and  a  fine  quality  of  cigar 
wrapper  tobacco  can  be  profitably  grown. 

A  systematic  rotation  of  crops  should  be  followed  on  all  the  soils 
of  the  parish.  On  the  upland  sandy  soils  a  three-year  rotation  of 
cotton,  corn,  and  oats,  with  cowpeas  sown  both  at  the  last  cultivation  of 
the  corn  and  after  harvesting  the  oats,  is  suggested.  All  of  the  soils 
need  deeper  plowing  and  a  more  thorough  preparation  of  the  seed  bed. 
The  heavier  clayey  types  should  be  tile  drained  and  a  four  or  five  year 
rotation  would  be  best  upon  them.  Cowpeas  should  figure  in  all 
rptations.  The  growing  of  winter  cover  crops  and  more  forage  crops, 
level  cultivation  on  level  well-drained  lands,  and  the  use  of  better 
farm  machinery  are  strongly  recommended. 
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PARISHES,  LOUISIANA. 

By  E.  L.  WORTHBN  and  H.  L.  BELDBN. 
DESCRIPTION  OF  THE  AREA. 

East  Carroll  and  West  Carroll  parishes  are  located  in  the  extreme 
northeastern  part  of  Louisiana.  The  Mississippi  River  forms  the 
east  boundary  of  the  area  and  the  Boenf  River  the  greater  part  of 
the  western  boundary,  while  the  parishes  themselves  are  separated 
by  Bayou  Macon.  The  area  is  bounded  on  the  north  by  Arkansas, 
on  the  east  by  Mississippi,  on  the  south  by  Madison  and  Richland 


Fio.  22.— Sketch  map  showing  location  of  the  East  Carroll  and  West  Carroll  parishes,  Louisiana. 

parishes,  and  on  the  west  by  Richland  and  Morehouse  parishes.     It 
comprises  a  total  area  of  465,280  acres  or  727  square  miles. 

The  surface  of  the  area  presents  a  very  level  topography.  The 
greatest  elevation  occurs  just  west  of  the  Bayou  Macon  and  constitutes 
an  upland  ridge  running  north  and  south  the  entire  length  of  West 
Carroll  Parish  and  having  a  width  of  4  to  6  miles.  The  highest  part 
of  this  ridge  is  adjacent  to  Bayou  Macon  and  it  slopes  to  the  west, 
grading  almost  imperceptibly  into  the  overflow  land  along  Colewa 
Bayou  and  the  Boeuf  River. 
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The  highest  parts  of  East  Carroll  Parish  are  along  the  Mississippi 
River  and  some  of  the  larger  bayous,  where  continuous  overflows 
have  deposited  such  large  amounts  of  sediment  that  distinct  ridges 
have  been  built  adjacent  to  the  streams.  Back  from  the  river  front 
or  ** front  land''  the  surface  dips  down,  forming  a  basin-shaped  area 
between,  this  higher  land  and  the  ridge  in  West  Carroll  Parish.  Ten- 
sas, Macon,  and  Joes  bayous  all  drain  south  through  this  depression, 
and  together  form  the  principal  drainage  outlets  of  East  Carroll 
Parish.  On  account  of  numerous  overflows  in  the  past,  a  rather 
distinct  ridge  has  been  formed  for  some  distance  along  each  of  these 
bayous.  The  one  along  Joec  Bayou  is  especially  prominent.  West 
Carroll  Parish  drains  largely  west  into  the  Colewa  Bayou  and  the 
Boeuf  River. 

Fully  two-thirds  of  the  area  is  not  sufficiently  drained  at  present  to 
allow  agricultural  occupation.  The  surface  is  so  flat  that  the  streams 
are  sluggish,  and  the  small  ones  particularly  have  not  had  suflicient 
fall  to  cut  definite  channels.  The  streams  of  West  Carroll  Parish 
consist  largely  of  wide,  shallow  slashes  which  are  wet  and  swampy 
much  of  the  year. 

Originally  all  of  the  area  except  the  ridge  just  west  of  Bayou  Macon 
was  subject  to  frequent  inundation  by  the  floodwater  of  the  Missis- 
sippi River.  There  is  now  an  exceptionally  strong  levee  along  the 
Mississippi  which  has  been  constructed  under  National  and  State 
supervision.  It  is  being  strengthened  continually,  and  it  is  hoped 
that  this  levee  will  soon  be  made  strong  enough  to  prevent  any 
overflow  whatever.  The  breaking  of  this  levee  has  caused  some  very 
disastrous  floods  within  the  last  twenty  years.  At  such  times  the 
lower  areas  of  both  parishes  were  covered  with  from  4  to  12  feet  of 
water. 

Lake  Providence,  situated  in  East  Carroll  Parish,  is  the  name  of 
the  principal  town  and  also  of  the  lake  upon  which  it  is  situated. 
The  lake  represents  an  old  river  channel  which  has  been  left  as  an 
•  oxbow  lake  in  the  natural  straightening  of  the  river.  It  is  about 
7  miles  long  and  a  little  over  half  a  mile  wide,  but  receives  little 
drainage,  as  its  banks  have  been  built  up  higher  than  most  of  the 
surrounding  country.  The  area  as  a  whole  drains  south  and  west 
into  the  Red  River  and  thence  into  the  Mississippi. 

The  negroes  greatly  outnumber  the  white  population  in  East 
Carroll  Parish,  but  in  West  Carroll  there  are  more  whites.  The 
census  of  1900  gave  the  population  of  the  parishes  as  follows:  East 
Carroll,  11,373;  West  Carroll,  3,685. 

The  white  population  is  largely  of  American  birth,  being  descend- 
ants of  the  older  settlers  of  Louisiana  or  those  from  the  adjoining 
States  to  the  east  and  north.  Within  recent  years  considerable 
northern  capital  has  been  invested  in  the  area,  but  few  people  from 
the  North  have  made  their  homes  here.     Most  of  the  white  people 
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of  East  Carroll  Parish  live  in  the  town  of  Lake  Providence.  In  West 
Carroll  Parish,  on  the  other  hand,  the  white  people  are  distributed 
throughout  the  better  drained  areas. 

The  greater  part  of  each  parish,  or  nearly  three-fourths  of  the  whole 
area,  is  still  a  dense  hardwood  forest. 

Lake  Providence,  situated,  as  before  stated,  on  the  lake  of  the  same 
name  and  the  Mississippi  River,  is  the  only  town  of  importance  in 
the  area,  and  Ls  the  parish  seat  of  East  Carroll  Parish.  It  has  a  pop- 
ulation of  2,000,  about  two-fifths  of  which  are  white.  The  town  is 
progressive  and  has  electric  lights,  waterworks,  excellent  schools  and 
churches,  and  many  handsome  residences.  Floyd,  the  parish  seat  of 
West  Carroll  Parish,  is  situated  on  Bayou  Macon,  in  the  southeastern 
part  of  the  parish.  The  development  of  the  town  has  been  retarded 
by  the  position  of  the  railroads,  which  were  built  on  each  side  instead 
of  running  into  the  town.  It  has  a  population  of  perhaps  100.  Oak 
Grove  and  Pioneer  are  small  railroad  towns  in  West  Carroll  Parish 
and  have  been  built  up  largely  within  the  last  year,  since  the  com- 
pletion of  the  railroad. 

The  St.  Louis,  Iron  Mountain  and  Southern  Railway,  completed 
in  1904,  passes  through  East  Carroll  Parish  from  north  to  south. 
A  branch  of  the  same  road  extends  from  Eudora,  Ark.,  nearly  to  the 
south  line  of  West  Carroll  Parish.  It  is  expected  that  on  its  completion 
this  branch  will  form  part  of  the  main  line  from  St.  Louis  to  New 
Orleans.  Practically  all  of  the  freight  of  East  Carroll  Parish,  with 
the  exception  of  lumber,  is  still  shipped  by  water. 

The  highways  through  the  area  are  very  poorly  cared  for.  Many  of 
them  are  practically  impassable  much  of  the  time,  and  it  will  require 
a  large  expenditure  to  construct  g6od  roads  through  the  low  sections. 

New  Orleans,  Memphis,  and  Vicksburg,  in  the  order  named,  are 
the  leading  cotton  markets  for  the  area.  The  rice  is  marketed 
almost  wholly  in  New  Orleans. 

At  the  present  time  the  two  parishes  are  comparatively  undeveloped 
but  possess  remarkably  rich  soils,  which,  with  proper  drainage  and 
absolute  protection  from  overflow,  should  produce  agricultural 
products  valued  at  many  times  the  present  output. 

CLIMATE. 

The  climate  is  that  of  the  warm  temperate  region  of  the  United 
States  and  is  favorable  to  a  much  more  diversified  farming  than  is 
at  present  practiced.  The  winters  are  short  and  mild;  the  summers 
long  and  hot.  There  are  five  months — ^May,  June,  July,  August,  and 
September — of  summer  weather,  although  numerous  warm  days  filso 
occur  in  March,  April,  October,  and  November.  During  the  winter 
months  there  are  occasional  rather  severe  frosts,  but  freezing  weather 
seldom  lasts  for  over  a  few  days  at  a  time.     The  ground  never  freezes 

Digitized  by  VjOOQIC 


878 


FIELD  OPERATIONS  OF  THE  BUBEAU  OF  SOILS,  1908. 


more  than  a  few  inches  and  soon  thaws.  There  are  usually  many 
warm,  pleasant  days  throughout  the  winter,  and  often  the  change 
to  freezing  weather  is  so  sudden  that  the  cold  seems  very  severe. 
The  rather  high  humidity  exaggerates  the  degree  of  cold.  The  tem- 
perature seldom  falls  more  than  10®  below  the  freezing  point,  and 
20°  below  freezing  is  very  exceptional,  occurring  only  during  the 
most  severe  winters.  It  seldom  rises  above  100®  F.  during  the  sum- 
mer, but  on  account  of  the  high  humidity  and  the  frequent  long 
periods  during  July  and  August,  when  the  temperature  ranges  from 
90®  to  100®  F.,  the  heat  becomes  oppressive. 

The  heaviest  rains  occur  during  the  winter  and  spring  months,  and 
crops  when  properly  cultivated  seldom  suffer  from  lack  of  moisture. 
The  fall  and  early  winter  is  the  driest  time  of  the  year,  and  therefore 
favorable  for  the  picking  of  the  cotton  crop.  Killing  frosts  seldom 
occur  before  the  first  of  November  nor  later  than  the  last  of  March. 

The  following  table,  compiled  from  the  records  of  the  Weather 
Bureau  station  at  Lake  Providence,  gives  the  normal  monthly  and 
annual  temperature  and  precipitation,  the  absolute  maximum  and 
minimum  monthly  temperatures,  and  the  average  depth  of  snow: 

Normal  monthly ^  seasorialy  and  annual  temperature  and  precipitation. 


Temperature. 

Precipitation. 

Month. 

Mean. 

Absolute- 

Mean. 

Snow, 

Maxi- 
mum. 

Mini- 

average 
depth. 

December 

49 
48 
48 

•F. 
85 
84 
85 

9 
10 
-4 

Inches. 
3.8 
4.9 
4.9 

Inches. 
0.8 

JftnuftTy ...-,-.. 

.2 

February. .            

1.7 

Winter                

48 

13.6 

2.7 

March 

58 
68 
73 

90 
92 
98 

22 
86 
40 

6.4 
3.9 

.3 

April                

.0 

Mav      

.0 

Spring 

66 

13.9 

.3 

June 

78 
82 
82 

99  '         50 

6.1 
4.5 

4.8 

.0 

July 

104 
106 

61 
58 

.0 

August 

.0 

Summer 

81 

15l4 

.0 

September ...         

76 
66 
67 

100 
95 
89 

45 
31 
18 

Z9 
2.1 
3.0 

.0 

October 

.0 

November 

.0 

Fall 

66 
65 

8.0 

.0 

Year 

106 

^ 

60.9  1         3.0 

Date  of  latest  killing  frost  in  spring,  March  30;  earliest  in  fall,  October  15.    Average  date  of  last  in  spring, 
March  14;  first  in  fall,  November  8.  .r^  i 
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AGRICULTURE. 

There  was  little  agricultural  development  in  the  area  prior  to  1820, 
although  the  Indians  and  a  few  Spanish  settlers  had  cleared  and 
put  under  cultivation  a  few  acres.  The  first  permanent  settlers 
arrived  in  the  area  in  the  early  twenties,  coming  largely  from  States 
farther  east,  as  well  as  from  Kentucky  and  Tennessee,  and  made 
their  homes  along  the  west  bank  of  Bayou  Macon  and  at  various 
points  along  the  Mississippi  River  and  the  bayous  of  East  Carroll 
Parish.  It  was  not  imtil  about  1840  that  settlers  began  to  arrive  in 
any  great  niunbers.  This  date  marks  the  beginning  of  a  long  period 
of  agricultural  prosperity. 

These  early  settlers  brought  their  slaves  with  them,  and  large,  pros- 
perous plantations  soon  developed,  especially  in  the  eastern  section 
of  the  area.  What  is  now  West  Carroll  Parish  was  divided  into 
smaller  tracts,  which  were  operated  on  a  much  less  extensive  plan, 
though  there  was  an  occasional  large  plantation  even  in  this  section. 

Cotton  was  the  important  product  at  this  time.  Enough  com  was 
produced,  however,  to  supply  the  needs  of  the  people  and  their  live 
stock.  This  period  of  prosperity  lasted  for  about  twenty  years  and 
reached  its  height  just  before  the  outbreak  of  the  civil  war. 

Since  1865  agricultural  development  has  been  very  slow.  It  has 
been  retarded  by  occasional  almost  complete  crop  failures,  due  to 
overflows,  by  trouble  in  securing  satisfactory  labor  and  the  inability 
to  secure  settlers,  by  the  one-crop  system  of  farming,  and  by  the 
lack  of  proper  drainage.  The  natural  fertiUty  of  the  soils  certainly 
justifies  a  much  more  rapid  development  than  has  taken  place  during 
the  last  forty  years. 

Cotton  has  continued  to  be  the  leading  crop,  and  is  to-day  about 
the  only  agricultural  product  not  wholly  consumed  within  the  area. 
Even  now  the  annual  output  of  cotton  is  hardly  half  what  it  was  for  a 
long  period  before  the  war.  Com  is  the  second  crop  in  importance.  It 
is  the  aim  of  the  planter  to  produce  enough  to  feed  the  plantation 
stock,  but  this  is  seldom  accomplished  and  it  is  necessary  to  obtain 
considerable  quantities  of  com  and  oats  from  the  com  belt.  Rice 
growing  was  introduced  in  1905  and  since  then  the  acreage  planted 
to  this  crop  has  steadily  increased.  Oats,  hay,  potatoes,  fruit,  and 
live  stock  are  other  agricultural  products  of  importance.  The  census 
of  1900  credits  the  area  with  a  total  production  of  24,613  bales  of 
cotton  and  369,280  bushels  of  com.  Of  this  amoimt  East  Carroll 
Parish  produced  about  80  per  cent  of  the  cotton  anji  65  per  cent  of 
the  com. 

Cotton  is  generally  planted  between  the  first  and  the  middle  of 
April.  Some  farmers  plant  as  early  as  March  15  and  others  as  late 
as  the  middle  of  May.     The  cotton  is  thinned  when  small  and  then 
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as  a  rule  hoed  twice.  Most  of  the  planters  cultivate  with  a  sweep 
plow  once  and  then  give  the  crop  two  or  three  subsequent  plowings. 
Generally  speaking,  the  methods  employed  in  the  culture  of  cotton 
are  the  same  throughout  the  area,  both  on  upland  and  bottom  land. 
The  yields  vary  from  one-half  bale  to  over  a  bale  to  the  acre.  Most 
of  the  cotton  is  the  short-staple  variety,  though  considerable  long- 
staple  is  grown  in  East  Carroll  Parish. 

Early  com  is  planted  in  March  and  late  com  in  May.  It  is  always 
planted  in  ridges.  The  crop  is  often  neglected  and  receives  only  one 
or  two  plowings.  Cotton,  being  the  favorite  crop,  is  always  given 
first  attention.     Com  yields  from  15  to  40  bushels  to  the  acre. 

Rice  has  been  grown  to  a  limited  extent  for  the  last  few  years  and 
gives  promise  of  becoming  an  important  crop  on  the  alluvial  lands 
adjacent  to  water.  The  present  rice  plantations  are  located  along 
Lake  Providence  and  the  Mississippi  River,  which  furnish  abundant 
water  for  irrigation.  These  fields  are  laid  oflF  into  squares  by  small 
levees  or  dikes,  and  are  so  arranged  that  water  can  be  supplied  from 
adjacent  canals  whenever  needed.  They  are  kept  covered  with 
water  during  the  entire  growing  season.  This  water  is  pumped  from 
the  river  or  lake  by  large  steam  .pumps.  The  rice  is  harvested  with 
modem  self-binders  and  thrashed  with  the  ordinary  thrashing 
machine.     The  yield  varies  from  15  to  as  high  as  40  sacks  per  acre. 

The  raising  of  live  stock  is  developing  into  an  industry  of  some 
importance  in  the  area.  Cattle,  hogs,  sheep,  and  poultry  are  raised 
on  a  small  scale.  As  yet,  however,  much  meat  is  imported  into 
the  area  and  practically  all  of  the  work  stock  is  obtained  from 
outside.  The  live  stock  in  East  Carroll  Parish  is  somewhat  superior 
to  that  in  West  Carroll. 

Very  little  fmit  of  any  kind  is  produced  in  the  area.  Figs  are 
grown  in  a  small  way  for  home  use,  and  peaches,  plums,  and  apples 
yield  well  on  the  upland  in  West  Carroll.  Vegetables  and  berries 
are  grown  on  the  lighter  soils.  Pecans  grow  wild  on  the  better 
drained  soils  of  East  Carroll  Parish  and  the  production  of  improved 
varieties  on  a  commercial  scale  would  bring  substantial  returns. 

Some  sugar  cane  is  grown  and  many  of  the  soils  are  adapted  to  it, 
but  the  area  is  situated  too  far  north  for  the  profitable  production  of 
this  crop. 

Very  Uttle  attention  is  paid  to  the  rotation  of  crops.  Cotton  is 
commonly  grown  on  the  same  land  year  after  year,  though  it  is 
occasionally  rotated  with  com.  Rice  is  not  well  adapted  for  rota- 
tion and  will  probably  be  produced  on  the  same  land  as  long  as  profit- 
able returns  are  secured. 

The  adaptation  of  crops  to  soils  is  not  given  much  thought. 
This  is  not  surprising,  since  the  cultivated  soils  are  about  equally 
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suited  to  cotton  and  com.  Com  is  more  commonly  planted  on  the 
heavier  types  in  the  bottom  land,  and  the  lighter  phase  of  the  Yazoo 
fine  sandy  loam  is  nearly  always  used  exclusively  for  cotton. 

Practically  no  fertilizers  are  used  in  the  area.  It  is  recognized 
that  the  growing  of  cowpeas  improves  any  of  the  lighter  soils,  and 
that  barnyard  manure  is  very  beneficial  to  the  soil  of  the  upland 
ridge  in  West  Carroll  Parish. 

There  are  three  distinct  classes  of  farmers  in  the  area — the  large 
planter,  the  small  renter,  and  the  farmer  who  owns  and  operates  his 
own  place.  The  large  plantations  often  include  500  acres  or  more 
of  cultivated  land.  They  are  commonly  rented  in  small  tracts  of  10 
to  30  acres  each  to  negro  tenants,  either  for  cash,  for  a  definite 
amount  of  cotton  per  acre,  or  for  a  percentage  of  the  crop  produced. 
Often  parts  of  these  plantations  are  worked  with  hired  labor  and 
are  always  managed  by  the  owner  or  a  salaried  overseer.  The 
improvements  on  these  large  plantations  commonly  consist  of  the 
owner's  or  manager's  residence,  a  plantation  store,  a  modem  cotton 
gin,  and  numerous  one  to  three  room  negro  cabins.  The  tenant 
rents  his  mules  from  the  owner  and  purchases  his  goods  at  the 
plantation  store  on  credit. 

This  method  of  farming  is  commonly  practiced  in  East  Carroll 
Parish.  In  West  Carroll  Parish,  on  the  other  hand,  the  farms  are 
of  smaller  size;  many  of  them  are  worked  without  negro  labor, 
while  others  are  rented  to  negroes.  In  this  parish  there  are  some 
white  renters,  but  the  negroes  form  the  greater  proportion  of  the 
tenants  of  the  area. 

Land  rents  for  $4  to  $7  an  acre.  Under  the  share  system  of 
tenancy  the  owner  receives  one-half  of  the  crop  when  he  furnishes 
the  work  stock,  implements,  and  seed,  and  one-third  when  the 
tenant  has  his  own  equipment.  A  dwelling  is  always  furnished 
free  to  the  tenant.  The  negro  is  almost  solely  depended  upon  to 
supply  the  farm  labor.  The  better  class  have  been  able  to  get 
ahead,  have  bank  accounts,  and  occasionally  own  farm  property. 

Labor  by  the  day  receives  from  80  cents  to  $1,  and  by  the  month 
from  $15  to  $18.  Women  are  paid  from  50  to  75  cents  a  day  for 
field  labor.  Fifty  and  60  cents  per  100  pounds  are  the  customary 
prices  paid  for  picking  cotton,  though  late  in  the  season  75  cents 
and  $1  per  100  is  given  in  order  to  hasten  the  harvest. 

The  farm  lands  vary  somewhat  in  price.  The  improved  areas  of 
East  Carroll  Parish  are  held  at  $25  to  $40  an  acre,  while  the  cleared 
uplands  of  West  Carroll  can  be  bought  for  $12  to  $25.  The  timbered 
sections  throughout  the  area  are  valued  at  about  $10  an  acre,  irre- 
spective of  the  soil,  but  the  price  varies  somewhat  with  the  quahty  of 
the  timber. 
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A  more  diversified  farming  should  be  practiced.  Cotton  and  com, 
instead  of  being  grown  on  the  same  land  year  after  year,  should  be 
supplemented  with  a  t^stematic  rotation  in  which  some  leguminous 
crop  enters  every  few  years.  The  credit  system  prevents  the  adop- 
tion of  a  more  systematic  crop  rotation,  because  the  planter  or  the 
merchant  considers  the  cotton  the  only  cash  crop  and  the  only  one 
he  can  safely  loan  upon. 

SOILS. 

The  area  has  two  distinct  physiographic  soil  divisions,  both  of 
which  are  of  comparatively  recent  geological  origin.  They  are  the 
loesss^overed  upland  of  West  Carroll  and  the  broad,  level  country 
covered  with  Mississippi  alluvium  which  forms  all  of  East  Carroll 
Parish  and  mudi  of  the  lower  parts  of  West  Carroll. 

Of  these  two  formations  the  loess  is  the  older.  It  forms  a  continu- 
oiK  covering  over  the  upland  of  the  area,  and  varies  in  thickness 
from  5  to  25  feet  or  more.  The  average  thickness  is  probably  be- 
tween 10  and  15  feet.  The  origin  of  this  material  is  probably  not 
definitely  determined,  but  at  present  it  is  conceded  by  most  geolo- 
gists that  the  loess  along  the  Mississippi  River  has  been  formed  by 
the  combined  action  of  wind  and  water.  In  this  area  it  would  appear 
that  the  latter  agent  has  been  largely  responsible  for  the  deposit. 

This  loess  presents  a  remarkably  uniform  textui:e  throughout  its 
whole  extent  in  the  area.  It  consists  of  a  loose,  imconsolidated 
coarse  silt  loam  to  very  fine  sandy  loam  with  a  somewhat  heavier 
subsoil.  It  has  given  rise  to  two  important  soil  types — the  Rich- 
land silt  loam  and  the  Carroll  silt  loam. 

This  upland  seldom  rises  over  30  or  40  feet  above  the  surroimding 
bottoms.  It  is  of  a  level  to  gently  rolling  topography,  being  higher 
along  the  east  side  and  sloping  gently  to  the  west.  This  ridge  has 
not  been  gullied,  as  is  the  case  with  much  of  the  loess  of  the  Southern 
States. 

The  loess  is  underlain  in  most  cases  by  a  thin  layer  of  reddish- 
brown  sand  of  the  Pleistocene  age,  which  in  turn  rcfsts  upon  a  stratum 
of  heavy,  bluish,  mottled  clay.  In  some  cases  the  sand  layer  is  absent 
and  the  loess  is  found  resting  immediately  upon  the  clay.  This 
clay  substratum,  which  is  exposed  in  only  a  few  places  along  the  east 
edge  of  the  ridge,  is  probably  Eocene.  These  lower  formations  have 
very  little  influence  on  the  soils,  since  the  loess  uniformly  covers 
them  to  a  depth  of  10  feet  or  more. 

The  range  of  elevation  within  the  flood  plains  is  not  over  20  feet. 
The  soils  are  of  very  simple  geological  origin.  They  have  been 
formed  by  the  continuous  deposition  of  sands,  silts,  and  clays  by  the 
overburdened  waters  of  the  Mississippi  River  and  minor  streams 
during  successive  periods  of  inundation.    This  area  is  still  in  the 
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formative  stage,  as  each  succeeding  inundation  even  now  deposits 
new  material  which  frequently  alters  the  surface  of  certain  small 
areas  of  the  soil.  Because  of  the  origin  of  the  soil  of  this  section  it 
is  all  locally  spoken  of  as  ''made  land." 

This  alluvium  has  given  rise  to  five  important  soil  types — the 
Yazoo  fine  sandy  loam,  the  Yazoo  loam,  the  Wabash  and  Sharkey 
clays,  and  the  Waverly  silt  loam,  as  well  as  a  few  others  of  local 
extent. 

The  following  table  gives  the  name  and  area  of  each  of  the  types 
of  soil  found  in  the  parishes: 

Areas  of  different  eoiU, 


Sou. 

Aorei. 

Percent. 

Sou. 

Acres. 

Percent 

Sharkey  clay 

112,832 
87,104 
85,120 
83,584 
41,586 
29,184 

24.2 
18.7 
18.3 
18.0 
8.9 
6.2 

Yaioo  fine  sandy  loam 

Yaioo  fln«  sand x 

24,576 
768 
320 
256 

&8 

Richland  sUt  loam 

.2 

Wahashclay 

Boenf  fine  landy  loam 

Yasoo  ooarse  sand 

.1 

Carroll  nllt  loam 

.1 

Wftvnriv  sUt  loAm 

Total 

Yaioo  loam 

465,280 

TAZOO  FINE  SAND. 


The  Yazoo  fine  sand,  to  a  depth  of  36  inches,  consists  of  a  gray, 
incoherent  sand  of  fine  texture.  Occasionally  the  surface  few 
inches  contains  a  small  quantity  of  organic  matter,  but  in  most  cases 
it  is  of  the  same  structure  throughout  the  profile.  This  sand  con- 
sists largely  of  quartz,  though  close  inspection  always  reveals  a  small 
percentage  of  feldspar  and  mica  grains.  It  is  of  very  limited  extent, 
there  being  only  a  few  small  patches,  with  a  combined  area  of  less 
than  2  square  miles,  situated  about  5  miles  south  of  Lake  Provi- 
dence. It  has  been  formed  at  recent  breaks  in  the  levee,  where  the 
swift  inrushing  current  has  deposited  this  sandy  material  inside  the 
levee.  The  type  is  of  little  agricultural  value,  the  greater  part  being 
covered  with  a  dense  growth  of  yoxmg  willows. 

The  results  of  a  mechanical  analysis  of  this  type  of  soil  are  given 
in  the  following  table: 

Mechanical  analysis  of  Yazoo  fine  sand. 


Nomber. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  flue 
sand. 

Silt. 

Clay. 

18638 

Soil 

Percent. 
0.0 

PercenL 
0.3 

Per  cent. 
5.5 

PercenL 
90.7 

Percent. 
1.9 

PercenL 
1.0 

PercenL 
1.0 

TAZOO  COARSE  SAND. 


The  Yazoo  coarse  sand  comprises  a  few  local  deposits  of  10  to  100 
acres  each  of  coarse  sandy  material  east  of  Lake  Providence.     In 
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most  cases  it  consists  of  a  coarse  sand  to  fine  gravel  36  inches  deep. 
The  surface  few  inches  is  occasionally  colored  brown  by  small 
amoimts  of  humus,  and  frequently  considerable  clay  is  foimd  mixed 
throughout  the  type.  It  was  deposited  in  a  very  swift  current  at 
the  time  the  river  occupied  the  old  bed  and  has  never  received  a 
subsequent  covering  of  finer  material.  The  extent  of  this  soil  is  so 
limited  and  its  character  so  variable  that  it  hardly  deserves  to  be 
considered  a  soil  type.     It  is  of  practically  no  agricultural  value. 

TAZOO  FINE  8ANDT  LOAM. 

The  soil  of  the  Yazoo  fine  sandy  loam  consists  of  a  light-brown  very 
fine  sandy  loam  with  an  average  depth  of  about  9  inches.  It  is  of  a 
loose,  friable  structure,  absorbs  water  readily,  and  dries  rapidly  after 
rains,  thus  making  it  a  very  desirable  soil  to  cultivate.  The  sub- 
soil is  a  yellow,  gray,  or  mottled-yellow  fine  to  very  fine  sandy  loam 
and  very  frequently  becomes  distinctly  heavier  at  about  30  inches. 
In  fact,  the  heavier  subsoil  occasionally  consists  of  a  clay  loam  or 
clay  adjacent  to  the  heavier  soil  types. 

The  type  is  found  occupying  the  higher  parts  of  the  land  fronting 
on  the  Mississippi  River  and  narrow  bands  or  ridges  adjacent  to  many 
of  the  bayous.  This  soil  is  rather  variable,  due  largely  to  the  rapidity 
of  the  flow  of  water  during  its  formation  and  somewhat  to  the  age  of 
the  deposit.  Along  the  bayous  and  in  the  vicinity  of  Lake  Providence 
the  soil  varies,  being  uniformly  deeper  and  of  a  lighter  texture  along 
the  lake  and  bayou  banks  and  becoming  gradually  heavier  as  the  loam 
or  clay  types  are  approached.  Along  sharp  bends  of  the  bayous,  and 
especially  along  the  river  in  the  extreme  northern  part  of  the  parish, 
the  surface  assumes  a  ridgy  character  and  the  texture  of  the  soil  is 
very  variable,  the  tops  of  those  small  ridges  being  a  loamy  sand  and 
the  depressions  between  a  heavy  loam  or  possibly  a  clay  loam.  Along 
the  bayous  this  condition  is  due  to  the  flood  waters  cutting  across  the 
bends,  while  the  surface  in  the  northeast  comer  of  the  area  owes  its 
character  to  frequent  annual  inundations.  An  old  break  in  the  levee 
was  left  unattended  for  a  considerable  period  and  at  each  high  stage 
of  the  river  the  water  would  flood  the  lower  area  along  the  Bayou 
Macon. 

Near  the  bayous  and  in  the  vicinity  of  the  lake  the  soil  seems  to  be 
of  older  formation  and  has  more  organic  matter  mixed  with  the  sur- 
face soil  than  along  the  river  front  in  the  north  and  south  parts  of  the 
parish. 

The  type  occupies  the  higher  parts  of  the  Mississippi  flood  plain. 
It  is  of  a  very  level  character,  with  a  gentle  slope  away  from  the 
streams.  It  is  the  best  drained  of  the  alluvial  soils  and  is  least  liable 
to  inundation.    Where  the  type  occurs  along  the  river  front  the 
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seepage  water  often  becomes  injurious  for  a  quarter  of  a  mile  or  more 
back  from  the  levee  at  times  of  high  water. 

The  type  is  wholly  of  alluvial  origin.  It  represents  the  coarser  de- 
posits of  the  bottom  lands  and  consequently  the  first  one  laid  down 
when  the  current  in  any  way  became  checked.  Thus  when  the  river 
or  swifter  flowing  bayous  became  swollen  and  began  to  overflow  their 
banks  the  carrying  power  of  this  overflow  water  was  suddenly  les- 
sened and  the  coarser  material  deposited  near  the  streams,  while  the 
finer  particles  were  carried  farther  inland  and  deposited  only  as  the 
current  became  very  sluggish.  These  inundations,  occurring  con- 
tinually as  they  did  year  after  year,  built  up  distinct  ridges  of  this  fine 
sandy  loam  along  many  of  the  bayous  and  the  river  front. 

This  was  the  first  of  the  alluvial  soils  to  be  put  under  cultivation. 
The  early  settlers  chose  it  because  of  its  light  texture,  its  elevation 
affording  better  drainage  and  better  protection  from  overflow)  and 
because  of  its  proximity  to  the  streams.  Some  areas  of  the  type  have 
been  under  cultivation  for  at  least  eighty  if  not  one  hundred  years. 
The  type  was  much  more  extensively  cultivated  before  the  war  and 
has  partly  gone  out  of  cultivation. 

The  Yazoo  fine  sandy  loam  is  a  very  productive  soil  and  adapted 
to  a  diversity  of  crops.  Cotton,  com,  vegetables,  and  small  fruits 
are  aU  suited  to  this  soil.  It  is  very  probable  that  the  lighter  phases, 
especially  where  they  have  been  farmed  to  com  and  cotton  for  a 
number  of  years,  would  be  benefited  by  fertilization.  Cowpeas  and 
soy  beans  would  both  grow  well,  and  by  turning  under  a  heavy 
growth  of  these  legumes  every  few  years  the  productivity  of  the  type 
would  be  greatly  increased.  There  is  a  tendency  for  the  surface  soil  to 
be  slightly  deficient  in  humus  and  any  method  of  farming  that  would 
economically  increase  the  content  of  this  material  would  be  advisable. 

Cotton  and  com  are  the  only  crops  of  importance  being  pro- 
duced on  this  soil.  The  former  yields  as  high  as  a  bale  to  the  acre 
during  favorable  seasons  when  weU  cultivated.  Com  produces  from 
15  to  30  bushels  per  acre.  The  rice  fields  are  generally  made  up 
partly  of  this  type,  but  for  this  crop  the  loam  or  clay  soils  are  superior. 
The  fine  sandy  loam  is  often  of  such  an  open  structxu^  that  it  aUows 
too  easy  percolation,  and  consequently  there  is  loss  of  irrigation 
water  in  the  cultivation  of  this  crop.  Small  home  gardens  are  found 
in  which  some  peaches,  pears,  and  figs  are  produced,  but  commercial 
fruit  growing  should  never  be  attempted  on  this  type.  Extensive 
market  gardening,  however,  should  prove  profitable,  provided 
suitable  markets  were  obtained.  Pecans  are  pecuUarly  adapted  to 
this  soil  and  the  commercial  production  of  improved  varieties  affords 
attractive  inducements. 

Because  of  good  drainage  and  the  ease  of  cultivating  the  crops 
grown  on  thia  soil,  they  receive  better  culture  than  the  crops  upon 
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any  of  the  other  alluvial  soils.  There  is  a  much  larger  percentage  of 
it  under  cultivation  than  of  any  of  the  other  types,  with  the  possible 
exception  of  the  Yazoo  loam,  which  apparently  ranks  about  on  a  par 
with  it  in  this  respect.  By  far  the  best  farm  improvements  are  to  be 
found  on  this  type. 

It  is  valued  at  $25  to  $40  an  acre.  The  variation  in  price  depends 
upon  the  improvements,  the  state  of  cultivation,  and  the  accessi- 
bility to  market.  The  improved  areas  of  the  type  rent  for  $5  and  $6 
an  acre. 

The  following  table  gives  the  average  reeults  of  mechanical  analyses 
of  samples  of  this  type  of  soil: 

Mechanical  analyses  of  Yazoo  fine  sandy  loam. 


Number. 

Descriptloii. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
■and. 

Fine 
sand. 

Very  fine 
sand. 

811t 

Clay. 

18632,18634 

Sou 

Percent. 

0.0 

.0 

Percent. 

0.6 

.0 

Percent. 

0.4 

.1 

Percent. 
4.0 
L6 

Percent. 
85.4 
28.4 

Percent. 
52.6 
68.0 

PercenL 
7.1 

18683,18885 

8ub8oU 

6.5 

TA£00  LOAM. 


The  Yazoo  loam  is  the  most  variable  type  of  the  area.  The  surface 
soil  to  a  depth  of  8  or  10  inches  consists  of  a  rather  heavy  brown 
loam.  The  sand  which  it  contains  is  of  very  fine  texture  and  in 
many  cases  the  structure  resembles  a  silt  loam  more  than  it  does  a 
loam.  The  subsoil  in  most  cases  is  heavier  than  the  surface  soil  and 
consists  of  a  drab  or  yellow  mottled  heavy  loam  to  clay  loam. 
It  sometimes  happens,  however,  that  the  surface  is  heavier  than  the 
subsoil.  Near  Benham  post-office,  for  instancy,  there  is  a  rather 
extensive  area  that  has  a  heavy  silt  loam  to  clay  loam  surface  10 
inches  deep  imderlain  by  a  light  loam  to  fine  sandy  loam.  The  sur- 
face 6  or  8  inches  may  be  of  a  very  sandy  nature  and  the  subsoil 
almost  a  clay.  This  phase  occurs  in  the  vicinity  of  Stamboul  post- 
office,  where  it  seems  to  be  a  shallow  layer  of  light  material  deposited 
directly  on  heavy  clay. 

The  type  occupies  an  intermediate  position  between  the  Yazoo  fine 
sandy  loam  and  the  Wabash  clay.  It  is  generally  found  in  narrow 
strips  between  these  two  types.  It  includes  the  areas  where  there  is 
a  gradual  merging  of  the  fine  sandy  loam  into  the  clay.  Frequently 
this  change  is  very  pronounced  and  there  is  not  enough  loam  to  indi- 
cate on  the  map,  but,  nevertheless,  almost  invariably  there  occurs  a 
strip  at  least  a  few  rods  wide. 

There  is  a  somewhat  different  phase  of  this  soil  occurring  in  a  few 
small  areas  along  Joes  Bayou  ridge.  Here  the  surface  is  often  a  very 
dark-brown  to  almost  black  heavy  sandy  loam  with  a  yellow  heavy 
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loam  subsoil.  In  the  depressions  it  grades  into  a  daj  loam  and  on 
the  higher  knolls  into  a  lighter  fine  sandy  loam. 

The  Yazoo  loam  occupies  somewhat  lower  ground  than  the  Yazoo 
fine  sandy  loam  and  in  consequence  does  not  possess  quita  as  good 
drainage.  It  has  been  formed  in  the  same  manner  as  tha  fiiM  sandy 
loam  type,  except  that  deposition  has  taken  place  in  somewhat  stiller 
waters,  so  that  the  material  of  which  it  is  composed  is  of  a  little 
finer  texture. 

It  is  adapted  to  com,  cotton,  cowpeas,  soy  beans,  and  pecans,  but 
is  a  little  too  heavy  in  most  cases  for  vegetables  and  small  fruits. 

It  should  prove  a  more  lasting  soil  than  the  Yaaoo  fine  sandy 
loam,  and  with  equally  good  drainage  should  produce  fully  as  good 
yields  of  the  crops  to  which  adapted.  It  is  somewhat  harder  to 
cultivate  and  can  not  be  worked  so  soon  after  rains  as  the  type  first 
described,  but  with  thorough  drainage  these  disadvantages  would  be 
greatly  lessened.  Because  of  its  heavier  subsoil  and  its  relatively 
greater  fertility,  it  is  a  much  better  rice  soil  than  the  fine  sandy  loam. 
The  phase  having  the  lighter  subsoil,  however,  is  not  to  be  recom- 
mended for  this  crop. 

Cotton  and  com  are  the  principal  crops  grown,  and  the  yields  are 
about  the  same  as  on  the  fine  sandy  loam.  From  three-fourths  bale 
to  1  bale  of  cotton  is  often  produced  without  fertilization,  and  com 
yields  from  25  to  35  bushels.  Rice  produces  20  to  30  sacks  per  acre 
where  properly  cultivated. 

This  type  is  seldom  sold  alone,  but  generally  in  connection  with 
larger  areas  of  the  Yazoo  fine  sandy  loam  and  Wabash  clay.  The 
value  placed  on  the  type  itself  ranges  from  $25  to  $40  an  acre  where 
improved.  There  are  some  good  improvements  on  this  type,  but 
generally  they  are  placed  on  the  Yazoo  fine  sandy  loam  because  of 
its  higher  position  and  relatively  better  drainage. 

The  following  table  gives  the  average  results  of  mechanical  analyses 
of  the  soil  and  subsoil  of  the  Yazoo  loam: 


Mechanical  analyses  of  Yazoo  loam. 


Number. 

Description. 

Soil 

Fine 
gravel. 

Percent. 

0.0 

.0 

CoarK 
sand. 

Medium 
SMld. 

Fine 
sand. 

Very  fine 
sand. 

Silt. 

Clay. 

18628    18630  .  ... 

Percent. 

0.4 

.1 

Percent. 

0.2 

.1 

Percent. 
1.3 
1.2 

Percent. 
3.0 
2.3 

Percent. 
72.4 
73.4 

Percent. 
22.6 

18629,  18631 

Subsoil 

23. 

WABASH  CLAT. 


The  Wabash  clay  consists  of  a  dark-drab  to  nearly  black  surface 
clay  soil  about  6  inches  deep,  underlain  by  a  plastic  yellow  and  drab 
or  sometimes  bluish  subsoil.    The  subsoil  below  20  inches  is  very  fre- 
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quently  of  a  lighter  texture,  contains  considerable  very  fine  sand,  and 
often  grades  into  a  loam  at  24  to  36  inches. 

There  are  two  phases  of  this  type  in  the  area,  known  locally  as 
"black  buckshot"  and  "blue  buckshot"  land.  The  former  has  a 
larger  amount  of  organic  matter  in  the  surface  and  is  generally  better 
drained  than  the  latter.  The  "blue  buckshot"  land  is  very  flat  and 
has  a  blue-drab  surface  soil  and  a  heavy  blue  to  slate-colored  subsoil. 
The  loam  substratum  is  seldom  present  in  this  phase.  The  term 
"buckshot"  is  applied  to  this  type  because  the  surf  ace  upon  drying 
breaks  into  small  cubical-shaped  granules  about  the  size  of  buckshot. 

The  type  is  found  along  many  of  the  bayous,  frequently  occurring 
as  an  intermediate  type  between  the  Yazoo  loam  and  the  Sharkey  clay. 
Very  often,  too,  it  forms  the  entire  ridge  along  these  bayous. 
When  found  on  these  ridges  the  soil  has  as  good  drainage  as  the 
lighter  types  of  the  bottom  land.  On  these  ridges  the  subsoil  is  more 
likely  to  contain  larger  quantities  of  sand  and  the  surface  soil  more 
organic  matter.  This  "black  buckshot"  phase  with  its  granular 
surface  soil  is  more  easily  cultivated  and  yields  better  than  the  heavier 
"blue  buckshot."  Practically  all  the  ridge  along  Joes  Bayou  is  of 
this  darker,  more  granular  phase  and  has  a  yellower  subsoil  than  is 
typical  of  the  soil  as  a  whole. 

Like  other  bottom-land  types  it  is  wholly  of  alluvial  origin.  The 
under  parts  of  the  ridges  along  many  of  the  streams  appear  to  have 
been  deposited  in  more  rapidly  moving  water  than  the  surface. 
The  type  in  general,  however,  consists  of  a  deposit  laid  down  by 
rather  slow  moving  water,  and  represents  the  third  grade  of  alluvial 
soils  in  point  of  texture — the  Yazoo  loam  and  fine  sandy  loam  being 
coarser  and  the  Sharkey  clay  somewhat  finer  and  more  compact. 

The  native  vegetation  consists  of  hardwood  similar  to  that  found 
on  the  Sharkey  clay.  A  very  dense  undergrowth  of  cane  is  often 
found  on  the  uncleared  areas. 

The  Wabash  clay  is  the  best  cotton  and  com  soil  of  the  area.  In 
fact,  the  dark,  granular  phase — "black  buckshot  land" — constitutes 
without  doubt  the  strongest  cotton  soil  of  the  country.  It  is  also  well 
adapted  to  rice.  Cowpeas,  Bermuda  grass,  and,  on  the  better  drained 
areas,  alfalfa  should  prove  profitable  crops.  It  is  not  adapted  to 
fruit  nor  to  the  growing  of  vegetables,  except  perhaps  onions,  turnips, 
and  the  like,  which  do  well  on  a  heavy  soil. 

Cotton,  the  leading  crop,  under  favorable  conditions  produces  a 
bale  or  more  to  the  acre,  while  in  exceptional  cases  nearly  2  bales 
have  been  grown  without  fertilization.  Com  is  about  the  only  other 
crop  grown  on  this  type.  It  yields  from  25  to  40  bushels  and  seldom 
if  ever  receives  the  proper  attention.  Some  Bermuda  hay  is  also 
produced,  and  from  1  to  2  tons  per  acre  are  frequently  cut. 
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There  are  still  considerable  areas  of  this  type  uncleared.  Some 
extensive  areas  were  abandoned  after  the  war  and  they  are  now 
covered  with  a  dense  second  growth  of  native  trees. 

It  often  happens  that  this  soil  is  worked  when  too  wet  and  is  in- 
variably injured  thereby.  It  holds  water  longer  and  consequently 
can  not  be  worked  as  soon  after  rains  as  the  lighter  soils. 

The  selling  price  of  this  type  of  soil  varies  considerably.  When 
improved  it  sells  for  $30  and  $40  an  acre,  but  the  uncleared  areas 
more  remote  from  the  river  front  can  be  bought  for  $15  to  $20  an 
acre.  In  the  vicinity  of  Lake  Providence  the  cleared  areas  of  the 
type  rent  for  $5  or  $6  an  acre. 

The  average  results  of  mechanical  analyses  of  soil  and  subsoil  of 
the  Wabash  clay  are  shown  in  the  following  table: 

Mechanical  analyses  of  Wabash  day. 


Number. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Percent. 
1.0 
.3 

Medium 
sand. 

Fine 
sand 

Very  fine 
sand. 

sut. 

Clay. 

18624,18626 

Soil 

Percent, 

0.0 

.0 

Percent, 

0.4 

.1 

Percent. 
3.3 
1.6 

Percent. 
4.2 
2.1 

Percent, 
50.3 
58.6 

Percent. 
40.1 

18625,18627 

Subeofl 

36.6 

SHARKEY  CLAT. 


The  Sharkey  clay  consists  of  3  to  5  inches  of  drab  to  light-brown, 
waxy  clay,  underlain  by  a  somewhat  lighter  drab,  very  tenacious 
clay  to  a  depth  of  3  feet  or  more.  This  subsoil  often  changes  from  a 
drab  to  a  blue  or  slate-colored  clay  below  20  inches.  There  is  very 
little  difference  between  the  surface  and  subsoil  of  this  type. 

The  Sharkey  clay  is  the  heaviest  soil  of  the  area  and  occupies  the 
low  basinlike  depression  extending  from  the  higher  front  lands  along 
the  Mississippi  River  west  to  the  ridge  of  upland  in  West  Carroll 
Parish.  It  is  the  most  extensive  type  in  the  area,  and  includes  fully 
one-half  of  East  Carroll  Parish.  Crooked  bayous  drain  a  large  part 
of  this  type,  and  continual  overflow  has  built  ridges  of  varying  size 
along  their  courses.  These  ridges  are  always  of  a  somewhat  lighter 
texture  than  the  low-lying  areas  between  them  and  often  constitute 
areas  of  Wabash  clay.  There  are  numerous  other  low,  narrow  cane 
ridges  scattered  through  the  type,  which  are  also  of  somewhat  lighter 
texture,  but  do  not  differ  enough  to  warrant  separation. 

The  type  has  been  formed  by  alluvium  brought  down  by  the  Mis- 
sissippi River.  Its  deposition  has  taken  place  in  a  very  sluggish 
current.  It  is  all  subject  to  overflow  when  the  levee  breaks,  and 
often  at  such  times  much  of  it  is  covered  with  8  to  10  feet  or  more  of 
water.  It  is  very  poorly  drained,  and  during  most  of  the  winter 
and  spring  months  the  rain  water  remains  on  the  surface  for  long 
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periodS)  giving  to  the  area  a  semiswampy  nature.  Because  of  this 
poorly  drained  condition  the  type  is  locally  termed  "swamp." 

The  Sharkey  clay  is  still  heavily  timbered  with  hardwood,  includ- 
ing white  ash,  red  gum,  hadtberry,  cottonwood,  and  water,  willow, 
overcup,  ai^d  cow  oak.  There  is  aJso  some  cypress  along  the  bayous 
and  in  the  swampy  depressions.  The  small  ridges  are  covered  with 
a  very  dense  undergrowth  of  cane.  The  hardwood  timber  is  of  con- 
siderable commercial  value. 

This  is  a  very  fertile  soil,  and  with  proper  drainage  and  absolute 
protection  from  inundation  it  could  be  made  to  produce  good  3delds 
of  cotton,  com,  and  rice.  It  would  require  such  an  enormous  outlay 
to  place  this  soil  under  cultivation  that  it  appears  to  be  beyond 
private  means,  and  its  development,  if  ever  undertaken,  must  be 
carried  out  by  some  corporation  with  extensive  resources  or  through 
the  aid  of  State  or  National  Government.  The  soil  is  of  such  a  heavy 
nature  that  even  with  the  best  of  drainage  it  wiU  always  be  difficult 
to  maintain  it  in  good  tilth. 

Little  if  any  of  the  type  is  under  cultivation.  It  has  advanced  in 
value  from  $2  to  $10  an  acre  within  the  last  ten  years.  Its  value  is 
determined  almost  wholly  by  the  quality  of  the  timber  growth  which 
it  supports. 

The  following  table  gives  the  average  results  of  mechanical  analyses 
of  samples  of  this  type  of  soil: 

Mechaniail  wmlyzes  of  Sharkey  day. 


Number. 

Description. 

Fine 
gravel. 

Coarse 
•and. 

Hedhiin 
sand. 

Fine 
sand. 

Very  fine 
sand. 

sut 

Clay. 

18614,18616 

18615,18617 

Son 

Subsoil 

Percent. 

0.0 

.0 

Percent. 

0.2 

.0 

Percent. 

0.2 

.2 

Percent. 
2  0 
1.6 

Percent. 
5.2 
6.3 

Percent. 
44.6 
56.4 

PereenL 
47.4 
41.1 

RICHLAND  SILT  LOAM. 


The  surface  soil  of  the  Richland  silt  loam  is  a  light-brown  coarse- 
textured  silt  loam,  with  an  average  depth  of  about  8  inches.  There 
is  considerable  very  fine  sand  in  the  surface  soil  and  it  commonly 
merges  into  a  very  fine  sandy  loam*  The  subsoil  to  a  d^th  of  15 
or  20  inches  is  of  similar  texture  but  of  a  dark-yellow  to  reddish- 
brown  color.  Below  this  depth  it  becomes  heavier,  and  in  most  cases 
there  is  a  layer,  10  or  12  inches  thick,  of  a  stiff,  heavy  silt  loam.  At 
24  to  30  inches  the  texture  becomes  somewhat  lighter  and  the  color 
commonly  changes  to  a  mottled  gray  and  yellow.  Iron  concretions 
are  frequently  found  below  30  inches. 

The  Richland  silt  loam  occurs  only  in  West  Carroll  Parish.  It  is 
the  major  type  of  the  upland  ridge  running  north  and  south  through 
the  parish.    It  occupies  smaller  areas  in  the  vicinity  of  the  Boeuf 
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River  in  the  northwest  section  of  the  parish.  In  the  large  area  in  the 
east  part  of  West  Carroll  Parish  the  texture  of  the  soil  is  remarkably 
uniform.  The  color  varies  somewhat,  however,  with  the  condition 
of  drainage.  Where  the  topography  is  rolling  the  surface  is  brown 
and  the  subsoil  dark  yellow;  where  level  or  only  gently  sloping,  the 
top  soil  is  of  a  lighter  color  and  the  subsoil  beooms  a  pale  yellow  or 
mottled  yellow  and  gray.  The  latter  phase  occurs  more  frequ«itly 
in  the  southern  part  of  the  area,  especially  in  the  vicinity  of  Floyd. 
In  these  more  level  areas  many  iron  concretions  are  often  scat- 
tered over  the  surface.  There  is  a  narrow  ridge  of  this  type  along 
the  BoBuf  River  west  of  Oak  Grove,  and  here  it  has  a  heavier  subsoil 
and  a  somewhat  more  sandy  surface.  There  are  small  spots  on  the 
tops  of  the  higher  ridges  in  this  section  that  have  a  very  fine  sandy 
loam  surface  soil  and  a  subsoil  that  metres  into  a  slightly  sandy  clay 
loam. 

There  is  a  small  area  of  about  100  acres  2J  miles  south  of  Floyd, 
where  the  loess  has  been  largely  removed,  if,  in  fact,  it  ever  formed  a 
continuous  covering.  At  least  the  sand  and  clay  of  the  older  geo- 
logical formations  are  largely  responsible  for  the  present  soil  con- 
ditions. The  surface  is  commonly  a  brown  fine  sandy  loam  or  loam 
imderlain  by  a  heavier  sandy  loam  or  sandy  clay  loam.  The  area  is 
so  variable  and  of  such  a  limited  extent  that  it  has  not  seemed 
advisable  to  consider  it  a  separate  soil  type,  but  rather  a  variation 
of  the  Richland  silt  loam. 

The  type  has  an  undulating  to  gently  rolling  topography.  It  is 
drained  by  numerous  broad  sluggish  streams  with  ill-defined  chan- 
nels. At  times  of  heavy  rainfall  these  slashes  are  not  able  to  carry 
the. water  oflf  rapidly  enough  to  protect  some  of  the  lower  lying 
areas  of  the  Richland  silt  loam  from  overflow.  These  streams  vary 
from  a  few  rods  to  nearly  a  quarter  of  a  mile  in  width.  The  soil 
along  their  banks  is  the  gray  Carroll  silt  loam,  but  generally  the  width 
of  the  type  along  these  slashes  is  not  great  enough  to  indicate  the 
bodies  on  the  map.  The  higher  ridges  of  the  Richland  silt  loam, 
however,  present  the  best-drained  areas  in  the  survey. 

The  type  owes  its  origin  to  the  weathering  of  the  layer  of  loess 
which  originally  covered,  in  an  almost  continuous  sheet,  the  uplands 
of  the  area.  The  present  condition  of  this  deposit  is  due  to  the  con- 
tinued percolation  of  rain  water  through  it  and  the  incorporation  of 
vegetable  matter  by  plant  growth,  which,  together  with  other  various 
forces,  have  changed  the  original  deposit  of  yellow  loess  into  the 
light-brown  Richland  silt  loam. 

This  type  originally  supported  a  good  growth  of  numerous  varie- 
ties of  oak  and  other  hardwoods.  Only  the  higher,  better  drained 
areas  have  been  put  under  cultivation,  so  that  a  considerable  part  of 
the  Richland  silt  loam  is  still  forested. 
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While  it  can  not  be  considered  as  productive  as  some  of  the  alluvial 
types  of  the  area,  it  is  a  more  certain  soil  and  one  adapted  to  a  greater 
variety  of  agricultural  products.  It  is  a  good  Upland  cotton  soil, 
will  produce  fair  yields  of  com,  and  with  proper  attention  could  be 
made  to  support  an  excellent  growth  of  pasture  grasses.  While  it  is 
not  quite  as  early  a  soil  as  the  Yazoo  fine  sandy  loam,  it  is  admirably 
adapted  to  vegetables.  Peaches,  plums,  pears,  and  various  small 
fruits  will  produce  well  on  this  soil.  Cowpeas,  soy  beans,  andlespedeza 
are  legumes  that  are  adapted  to  the  type.  It  may  be  that  on  a  few  of 
the  higher  ridges  alfalfa  could  be  successfully  grown,  but  generally  it 
can  not  be  recommended,  as  the  subsoil  is  too  often  inclined  to  be  acid 
and  somewhat  impervious. 

Many  of  the  farmers  on  the  Richland  silt  loam  are  becoming  inter- 
ested in  stock  raising,  and  there  is  no  reason  why  this  industry  should 
not  be  more  extensively  developed.  Oats  and  rye  would  be  valuable 
crops  for  winter  pasture  and  by  supplementing  this  pasture  with  root 
crops,  such  as  turnips,  carrots,  and  mangel-wurzels,  stock  could  be 
wintered  very  cheaply.  Red  top  (Agrostis  alba)  would  prove  a  val- 
uable grass  for  winter  and  spring  pastures.  It  would  be  well  to  sow 
rye  grass  with  it  as  a  nurse  crop.  Orchard  grass  and  alsike  clover 
are  also  recommended  for  this  type.  ^ 

Cotton  and  com  are  the  chief  crops  on  this  soil.  The  former  aver- 
ages about  two-thirds  of  a  bale  to  the  acre,  and  the  latter  somewhere 
near  20  bushels,  with  a  range  of  10  to  30  bushels.  Some  spring 
oats  are  grown  and  occasionally  cowpeas  are  sown  in  the  com.  The 
farmers  generally  have  small  gardens  and  orchards  large  enough  to 
supply  vegetables  and  fruits  for  home  use. 

Crops  receive  about  the  same  culture  on  this  soil  as  on  the  alluvial 
types,  although,  as  a  rule,  the  farming  is  done  in  a  more  primitive  way 
on  the  upland .  Modem  machinery  has  not  been  as  rapidly  introduced 
as  on  the  other  farmed  types,  nor  are  the  farm  improvements  as  exten- 
sive. It  is  divided  into  smaller  farms  and  more  often  cultivated  by 
the  owners  than  any  of  the  other  types  of  the  area. 

The  type  is  valued  at  $10  to  $30  an  acre,  depending  upon  the  im- 
provements. Where  imcleared  it  can  be  bought  for  less.  It  com- 
monly rents  for  $4  or  $5  an  acre. 

The  following  table  gives  the  average  results  of  mechanical  analyses 
of  typical  samples  of  soil  and  subsoil  of  this  type: 

Mechanical  analyses  of  Richland  silt  loam. 


Number. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

Silt. 

Clay. 

18804,18606 

18606,18607 

SoU 

Percent. 

0.0 

.0 

Percent. 

0.4 

.2 

Percent. 

0.6 

.3 

Percent. 

1.6 

.6 

Percent. 
6.4 
4.0 

Percent. 
79.6 
73.6 

Percent. 
10.6 

Subsoil 

21.8 

a  For  full  discussion  of  southern  forage  plants,  see  Farmers'  Bulletins  Nos.  102  and  147,  U.  S.  Depart- 
ment of  Agriculfure. 
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CABBOLL  SILT  LOAM. 


The  surface  soil  of  the  Carroll  silt  loam  consists  of  8  to  10  inches 
of  a  gray  silt  loam  containing  considerable  very  fine  sand.  Although 
similar  in  texture  to  the  Richland  silt  loam,  the  subsoil  is  commonly 
somewhat  heavier.  It,  too,  is  of  a  gray  color,  similar  in  this  respect 
to  the  surface  soil,  so  that  there  is  no  distinct  line  of  demarcation 
between  the  surface  soil  and  subsoil.  The  change  generally  comes 
within  10  inches  of  the  surface,  though  it  may  be  as  deep  as  14  or  16 
inches.  The  subsoil  is  very  compact  and  impervious,  forming  in  many 
cases  a  distinct  hardpan.  Iron  concretions  are  commonly  found  in 
this  type,  and  in  some  cases  they  become  very  numerous  in  the  subsoil. 

The  Carroll  silt  loam  occurs  as  narrow  strips  of  ''slash"  land 
throughout  the  Richland  silt  loam,  and  forms  the  predominating  soil 
through  the  extensive  flat  and  poorly  drained  areas  between  the  west 
border  of  the  large  Richland  silt  loam  ridge  and  the  Colewa  Bayou. 
During  the  spring  and  winter  much  of  the  type  is  covered  with  a 
shallow  sheet  of  water  the  greater  part  of  the  time.  There  are  numer- 
ous flat  ridges  and  mounds  a  few  feet  in  height  scattered  over  the 
surface,  which  are  of  too  small  extent  to  be  indicated  on  the  soil  map. 
The  soil  on  these  small  elevations  resembles  the  Richland  silt  loam 
in  that  it  has  a  light-brown  surface  soil  and  a  pale-yellow  subsoil. 
The  subsoil,  however,  becomes  a  gray  silt  loam  in  most  cases  below 
24  inches.  The  greater  part  of  the  type  is  subject  to  inundation  by 
the  back  waters  from  the  Mississippi  River  when  the  levee  breaks. 
The  numerous  slashes  throughout  the  type  contain  water  much  of 
the  time. 

While  it  appears  that  this  type  owes  its  origin  partly  to  alluvial 
deposition,  it  seems  very  probable  that  it  was  formed  at  the  same 
time  and  in  the  same  manner  as  the  Richland  silt  loam,  but  on  account 
of  its  subsequent  undrained  condition  it  has  acquired  characteristics 
very  distinct  from  those  of  the  Richland  silt  loam. 

Practically  hone  of  the  Carroll  silt  loam  has  ever  been  put  under 
cultivation.  It  is  still  covered  with  a  heavy  growth  of  Spanish, 
black  jack,  red,  and  post  oak,  and  often  a  dense  undergrowth  of  pal- 
metto. It  would  require  a  large  expenditure  to  put  this  type  in  con- 
dition for  cultivation.  Because  of  its  low  humus  content  and  its 
often  impervious  subsoil,  it  would  not,  even  with  the  best  of  drainage, 
prove  a  good  cotton  or  com  soil.  For  a  few  years  after  being  put 
under  cultivation  it  should  give  fair  yields,  but  the  yields  could 
hardly  be  expected  to  continue  profitable  for  any  considerable  length 
of  time.  It  might  be  utilized  to  some  extent  for  rice  production  and 
at  the  present  time  this  seems  to  be  the  best  agricultural  crop  to 
produce  on  this  type,  though  even  its  economical  production  seems 
somewhat  questionable.  Probably  the  best  means  of  utilizing  much 
of  this  type  is  to  allow  it  to  remain  in  forest.     It  supports  a  good 
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growth  of  commercial  hardwood  at  present,  and  by  careful  and  sys- 
tematic cutting  of  the  mature  trees  returns  can  probably  be  secured 
that  will  equal  if  not  surpajss  those  from  any  farm  crop. 

Much  of  the  type  is  owned  by  a  large  cooperage  company  which 
has  recently  begim  to  remove  the  larger  timber.  The  farmers  utilize 
the  soil  of  this  type  to  some  extent  for  pasturing  hogs. 

The  Carroll  silt  loam  is  valued  at  $10  to  $12  an  acre,  principally 
because  of  the  timber  upon  it.  The  few  areas  that  have  been  cut 
over  can  be  bought  for  $500  to  $700  a  quarter  section. 

The  average  results  of  mechanical  analyses  of  this  type  of  soil  are 
given  in  the  following  table: 

Mechanical  analysm  of  OarroU  siU  loam. 


Number. 

DenriptioDu 

Fine 
gravel. 

CoaiM 
sand. 

Medlom 

BBDd. 

Fine 
sand. 

Very  fine 
sand. 

Kilt. 

Clay. 

18618,18622 

18619,18623 

Soil 

Subsoil 

PereaU. 

ai 

.0 

Per  emu, 

0.2 

.1 

PereemL 

ai 

.2 

Per  emu, 
1.2 
.6 

PmeeiU. 
0.4 
6.0 

PeremU. 
7L3 

6ai 

PeremU, 
17.9 
82.0 

WAVEBLT  BELT  LOAM. 


The  Waverly  silt  loam  consists  of  a  mottled  drab  and  yellow  clay 
loam  and  silty  clay  surface  soil  about  5  inches  deep,  underlain  by  a 
light  drab  or  gray  and  yellow  silty  clay  loam  subsoil  which  often 
grades  into  a  clay  below  20  inches.  This  type  is  lighter  in  both  color 
and  texture  than  the  Wabash  and  Sharkey  clays. 

It  occupies  the  alluvial  lands  along  Boeuf  River  and  extends  as 
far  east  as  Colewa  Bayou.  The  type  is  heavier  near  the  river  and 
becomes  very  light  near  the  east  boimdary,  where  it  often  grades 
very  gradually  into  the  Carroll  silt  loam.  In  the  vicinity  of  this 
boundary  the  type  may  have  a  gray  or  light-drab,  heavy  silt  loam 
subsoil,  a  shallow  clay  loam  layer  having  apparently  been  deposited 
on  the  material  giving  the  Carroll  silt  loam. 

The  Waverly  silt  loam  is  flat,  with  a  few  low  cane  ridges  through 
it.  It  possesses  very  poor  drainage  and  is  subject  to  occasional  inim- 
dation.  Very  little  of  it,  however,  is  flooded  except  when  the  levee 
along  the  Mississippi  River  breaks,  at  which  times  the  backwater 
comes  in,  and  this,  together  with  that  of  the  Boeuf  River,  floods  the 
whole  surface  of  this  soil. 

It  is  of  alluvial  origin  and  has  been  laid  down  in  a  rather  sluggish 
current.  The  alluvium  has  apparently  been  carried  down  largely  by 
the  Boeuf  River,  but  probably  would  not  have  been  so  widely  dis- 
tributed were  it  not  for  the  influences  of  the  backwaters  of  the 
Mississippi. 

The  type  is  covered  with  a  dense  timber  growth  consisting  largely 
of  oak.    There  is  an  occasional  undergrowth  of  scrubby  cane  and 
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palmettos.  If  drained  and  protected  from  inundation,  this  type 
would  produce  good  yields  of  cotton,  com,  and  rice.  It  would 
require  a  considerable  outlay,  however,  to  put  it  in  shape  for  culti- 
vation. 

Its  value  is  determined  largely  by  the  timber  to  be  found  upon  it. 
It  is  held  at  $10  to  $12  an  acre  at  the  present  time,  which  price  rep- 
resents a  considerable  advance  in  value  during  the  last  ten  years. 

The  following  table  gives  the  average  results  of  mechanical  analyses 
of  samples  of  the  soil  and  subsoil  of  this  type: 

Mechanical  analyses  of  Waverly  silt  loam. 


Number. 

Denr^rtiaii. 

rine 
greveL 

Gouse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

8flt 

Clay. 

18610,  18612 

SoU 

Peromt. 
ao 

.0 

PerttnL 

0.6 

.3 

PtremU, 

0.4 

.4 

PerttnL 
2.3 
1.6 

PereenL 
8.7 
8.1 

PereenL 
63.5 
6a9 

PereenL 
24.  b 

18611,  18613 

SabfloU 

28.0 

BOBUF  FINE   8ANDT  LOAM. 

The  surface  soil  of  this  type  is  a  brown  loamy  sand,  about  8  inches 
deep,  imderlain  by  a  heavy,  plastic,  sandy  clay  subsoil  of  yellow 
color.  The  line  of  division  between  the  top  soil  and  the  subsoil  is 
very  marked.  The  soil  generally  becomes  lighter  in  texture  at  30 
inches,  and  occasionally  a  sandy  loam  is  found  just  below  this  depth. 

It  is  of  very  limited  extent  and  occurs  only  on  a  few  small  ridges 
in  the  vicinity  of  the  Boeuf  River.  The  tope  of  these  ridges  are 
from  15  to  30  feet  above  the  surroimding  area.  Their  location  seems 
to  indicate  that  they  might  be  of  alluvial  origin,  but  the  character 
of  the  soil  hardly  justifies  such  a  conclusion.  The  lower  parts  of  these 
ridges  frequently  meige  into  the  Richland  silt  loam,  and  in  one 
instance  a  part  of  one  of  these  ridges  was  found  to  be  Richland  silt 
loam  and  the  remainder  of  it  Boeuf  fine  sandy  loam.  The  Richland 
silt  loam  seems  to  possess  a  heavier  subsoil  throxighout  the  extreme 
western  part  of  the  area,  and  on  Uie  very  highest  ridges  little  patches 
occur  where  the  surface  is  of  a  sandy  nature.  It  seems  that  the 
loess  deposit  becomes  very  thin  in  this  section  of  tlie  area,  and  that 
on  these  ridges  it  has  been  eroded,  exposing  the  sandy  substratum 
which  has  given  rise  to  this  soil. 

The  Boeuf  fine  sandy  loam  is  a  very  productive  soil,  and  much  of 
it  is  under  cultivation.  It  produces  from  one-half  to  nearly  a  bale 
of  cotton  and  as  high  as  30  or  40  bushels  of  com  to  the  acre.  There 
are  probably  some  small  uncleared  ridges  of  this  soil  which  could  not 
be  located  on  the  soil  map,  as  their  extent  was  difficult  to  determine 
on  account  of  their  heavy  forest  covering. 
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The  following  table  gives  the  results  of  mechanical  analyses  of  the 
soil  and  subsoil  of  this  type: 

Mechanical  analyses  of  Boeuffine  sandy  loam. 


Number. 

Description. 

Fine 
graveL 

Coarse 
sand. 

Medium 
sand. 

Fine 
■Mid. 

Very  line 
sand. 

Sflt 

Clay. 

18802 

Soil..  .  . 

Percent 

0.0 

.0 

Percent. 
1.0 
LO 

Percent. 
14.6 
14.1 

Percent 
20.0 
3L3 

Percent. 
4.8 
4.2 

Percent 
4a9 
32.2 

Percent 
10.0 

18808 

SubsoU 

17.0 

DRAINAGE. 

Fully  two-thirds  of  the  two  parishes  is  insufficiently  drained  to 
allow  agricultural  development,  and  much  of  the  area  that  is  at 
present  under  cultivation  would  be  greatly  improved  by  better 
drainage.  There  has  been  a  little  ditching  done  here  and  there  on 
the  better  managed  plantations,  but  in  no  case,  so  far  as  known, 
has  any  drainage  district  been  organized  or  any  other  imited  attempt 
made  to  drain  systematically  any  considerable  section. 

Throughout  the  alluvial  portion  of  the  two  parishes  the  water 
table  is  found  within  a  few  feet  of  the  surface  during  much  of  the 
year,  while  in  the  lower  lying  types  it  is  practically  at  the  surface 
throughout  the  winter  and  spring  months. 

The  plantations  along  the  river  front  suffer  considerable  injury 
from  seepage  water,  which  percolates  through  the  levee  whenever 
the  river  rises  to  a  considerable  height.  This  seldom  becomes  injuri- 
ous to  land  more  than  a  quarter  or  half  a  mile  from  the  levee.  This 
condition  seems  to  be  unavoidable  and  will  probably  exist  imtil 
ditches  are  cut  through  this  higher  front  land  so  that  seepage  can 
drain  to  the  lower  lying  land  to  the  west. 

The  thorough  drainage  of  the  extensive  areas  of  so-called  "swamp," 
which  includes  practically  all  of  the  Sharkey  clay,  the  Carroll  silt 
loam,  and  the  Waverly  silt  loam,  as  before  mentioned,  would  require 
too  large  an  outlay  to  be  met  by  private  means,  and  such  a  project 
will  very  likely  have  to  be  carried  out  by  some  corpK)ration  or 
through  Government  aid.  There  are  numerous  natural  drainage 
ways  to  be  found  throughout  these  low  areas,  but  they  must  be  broad- 
ened and  deepened,  and  in  some  cases  straightened,  before  they  will 
be  able  to  carry  water  from  the  area  through  which  they  flow. 

While  the  drainage  of  much  of  the  two  parishes  seems  to  be  too 
large  an  undertaking  for  private  individuals,  there  is  no  reason  why 
the  drainage  of  certain  areas  can  not  be  easily  improved.  By  the 
forming  of  drainage  districts  along  certain  of  the  bayous,  the  com- 
bined effort  of  the  different  landowners  could  do  much  in  at  least 
preserving  what  natural  drainage  now  exists,  and  there  is  no  reason 
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why  the  logs  and  trees  could  not  be  kept  from  accumulating  in  these 
bayous,  which  possibly  could  be  deepened  also  in  some  cases.  Instead, 
some  of  the  landowners  have  run  open  ditches  into  the  bayous,  which 
have  continually  deposited  sediment  at  their  entrance  until  the 
bayous  have  become  shallower  and  in  snme  cases  even  partly  dammed 
by  such  sediment. 

The  permanent  agricultural  development  of  much  of  the  area  can 
only  come  about  through  absolute  protection  from  inimdation, 
followed  by  thorough  and  systematic  drainage. 

SUMMARY. 

East  Carroll  and  West  Carroll  parishes  are  located  in  the  extreme 
northeastern  part  of  Louisiana  and  have  a  combined  area  of  727 
square  miles.  The  surface  of  the  area  is  generally  very  flat  and  is 
largely  subject  to  inundation  when  the  levee  along  the  Mississippi 
breaks.  There  is  an  upland  ridge  which  is  mostly  above  overflow 
extending  north  and  south  through  West  Carroll  Parish. 

The  area  drains  south  into  Red  River.  Fully  two-thirds  of  these 
two  parishes  is  still  in  forest  and  insufficiently  drained.  The  front 
land  along  the  Mississippi  River,  the  ridges  adjacent  to  some  of  the 
bayous,  and  the  upland  ridge  in  West  Carroll  Parish  include  most  of 
the  improved  areas. 

The  negroes  outnumber  the  whites  nearly  ten  to  one  in  East 
Carroll,  but  in  the  West  Carroll  Parish  the  white  population  is  slightly 
in  excess.  Lake  Providence  is  the  only  town  of  importance  in 
the  area. 

The  climate  is  that  of  the  warm  temperate  region  of  the  United 
States.  The  winters  are  short  and  mild;  the  summers  long  and  hot. 
The  rainfall  is  sufficient  for  successful  crop  production. 

The  value  of  the  agricultural  products  of  the  area  is  far  less  than 
before  the  civil  war.  Cotton  and  com  are  the  leading  crops.  Some 
rice  is  being  successfully  produced  near  the  Mississippi  River.  The 
plantation  system  of  farming  is  commonly  practiced  in  the  east  part 
of  the  area,  while  the  white  people  often  do  their  own  farm  work  on 
the  upland  ridge.     The  negro  is  the  only  available  farm  laborer. 

The  well-improved  lands  are  valued  at  $20  to  $30  an  acre,  while 
the  timbered  areas  can  be  bought  for  $10  and  $12. 

The  greater  part  of  the  area  is  of  alluvial  formation.  The  upland 
ridge  that  extends  the  entire  length  of  West  Carroll  Parish  is  covered 
with  a  thick  sheet  of  loess. 

Ten  distinct  types  of  soil  were  mapped  in  the  survey.  The  Yazoo 
fine  sandy  loam  occupies  the  higher,  better  drained  areas  of  the  Missis- 
sippi River  bottom  land.  Generally  this  soil  is  rather  light  for  com 
production.  Cotton  gives  good  yields  and  the  type  is  especially  well 
adapted  to  vegetables. 
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The  Yazoo  loam  is  heavier  and  forms  an  intermediate  type  between 
the  Yazoo  fine  sandy  loam  and  the  Wabash  clay.  It  is  adapted  to 
com  and  cotton,  and  where  the  subsoil  is  heavy  it  makes  an  excellent 
rice  soil.  It  is  located  on  the  front  lands  and  along  the  bayous  of 
East  Carroll  Parish. 

The  Wabash  clay  is  locally  termed  "buckshot  land."  When  well 
drained  it  is  the  most  productive  soil  type  of  the  area.  Cotton  often 
yields  over  a  bale  to  the  acre  and  com  from  30  to  40  bushels.  It 
also  gives  good  yields  of  rice.  The  lower  areas  are  rather  poorly 
drained. 

The  Sharkey  clay  is  the  heaviest  soil  of  the  area.  It  is  locally 
termed  *^ swamp,"  because  of  its  poorly  drained  condition.  It  sup- 
ports a  heavy  timber  growth. 

The  Richland  silt  loam  is  the  most  important  type  derived  from  the 
loess  deposit.  It  is  found  only  on  the  upland  ridge  in  West  Carroll 
Parish.  Cotton  and  com  are  the  principal  crops  grown,  and  fair 
yields  are  obtained,  though  not  so  large  as  on  some  of  the  alluvial 
types.     Ifis  well  adapted  to  the  production  of  fruit  and  vegetables. 

The  Carroll  silt  loam  occupies  the  poorly  drained  areas  of  the 
loess  ridge.  It  is  of  a  gray  color  and  commonly  has  an  impervious 
and  somewhat  acid  subsoil.     It  is  practically  all  in  timber. 

The  Waverly  silt  loam  includes  most  of  the  alluvium  along  the 
Boeuf  River.  It  is  flat,  poorly  drained,  and  all  of  it  is  heavily  tim- 
bered. 

The  Boeuf  fine  sandy  loam  and  the  Yazoo  coarse  and  fine  sands 
are  the  other  types  of  the  area.     They  are  of  limited  extent. 

The  greater  part  of  the  two  parishes  is  insufficiently  drained  to 
allow  agricultural  development.  The  thorough  drainage  of  the  area 
is  too  extensive  an  imdertaking  to  be  accomplished  by  private 
means,  and  must  be  imdertaken,  if  at  all,  by  some  corporation  or  with 
Government  aid. 
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By  A.  W.  MANGUM  and  H.  L.  WBSTOVBR. 
DESCRIPTION    OF  THE   AREA. 

The  Corpus  Christi  ^rea  is  located  on  the  Gulf  coast  in  the  south- 
ern part  of  the  State  of  Texas  in  the  northeastern  part  of  Nueces 
County,  and  comprises  232,192  acres  or  about  363  square  miles.  It 
is  bounded  on  the  north  by  Nueces  Bay  and  the  Nueces  Kiver,  which 
here  forms  the  boundary  between  Nueces  and  San  Patricio  counties, 
on  the  east  by  Corpus  Christi  Bay  and  by  the  Laguna  Madre,  which 


Fig.  23.— Sketch  map  showing  location  of  Uie  Gorpua  Christi  area,  Texas. 

is  a  broad  body  of  water  lying  between  Padre  Island  and  the  main- 
land, and  on  the  south  and  west  by  that  part  of  Nueces  County  not 
included  in  the  survey.  The  principal  topographical  features  of 
the  area  consist  of  the  broad  level  plains,  the  gently  rolling  hills  ad- 
jacent to  the  river  valley,  and  the  low,  flat  delta  lands  which  have 
been  formed  at  the  mouth  of  the  Nueces  River.  The  greater  part  of 
the  area  has  the  general  appearance  of  a  perfectly  level  plain,  but 
low  mounds  and  gentle  swells  give  it,  as  a  whole,  a  very  gently  un- 
dulating topography. 
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In  the  western  part  some  of  the  low  mounds  or  ridges  reach  an 
elevation  of  75  to  80  feet  above  sea  level,  but  this  section  is  a  com- 
paratively level  plain  which  slopes  gently  eastward  toward  the  Gulf 
and  ends  abruptly  at  the  narrow  strip  of  level  sand  on  the  shore  of 
the  bay  in  a  steep  bluff,  often  more  than  30  feet  high.  This  broad 
plain  was  formerly  an  open  prairie,  supporting  a  heavy  growth  of 
native  grasses,  but  during  comparatively  recent  years  fhe  greater  pro- 
portion of  it  has  been  covered  by  a  thick  growth  of  mesquite  and 
cactus.  Several  large,  open  prairies,  however,  are  found  in  the  ex- 
treme southern  and  southwestern  sections  of  the  area,  though  these 
are  also  rapidly  being  covered  with  a  low  growth  of  running  mes- 
quite and  cactus. 

The  topography  of  the  uplands  bordering  the  valley  of  the  Nueces 
River  is  more  rolling  than  that  of  the  country  situated  farther  back 
from  the  stream,  although  the  summits  of  the  rounded  hills  seldom 
reach  an  elevation  equal  to  that  of  the  higher  knolls  of  the  com- 
paratively level  plains.  The  hills  are  low  and  rounded  and  the  inter- 
vening valleys  are  usually  quite  narrow.  However,  no  deep  gullies 
have' been  formed  and  the  sandy  soils  have  suffered  very  little  from 
erosion,  even  along  the  steeper  hillsides. 

The  land  occupying  the  lower  valley  of  the  Nueces  River,  as  well  as 
that  bordering  Nueces  Bay,  is  almost  level,  but  low  ridges  or  shallow 
depressions  sometimes  are  encountered,  causing  it  to  have  a  gently 
undulating  topography.  These  low  "  flats  "  have  only  a  slight  eleva- 
tion above  sea  level  and  at  times  of  high  water  are  subject  to  over- 
flow by  the  river.  In  some  places  the  course  of  the  river  approaches 
the  rolling  uplands  and  the  valley  becomes  very  narrow  or  disappears 
altogether.  The  most  extensive  "  flats  "  have  been  formed  near  the 
mouth  of  the  river,  where  it  empties  into  Nueces  Bay,  but  the  greater 
area  of  the  low  delta  land  occurs  on  the  northern  side  of  the  stream 
just  outside  of  the  area. 

There  is  a  small  peninsula  in  the  eastern  part  of  the  area  lying 
between  the  inlet  at  the  mouth  of  Oso  Creek  and  the  Laguna  Madre. 
The  topography  of  this  section  is  comparatively  level,  except  along 
the  northern  coast,  where  a  series  of  large  sand  dunes  have  been 
formed  by  the  action  of  the  winds.  This  peninsula  is  covered  by  a 
dense  growth  of  scrub  oak  and  other  native  vegetation. 

With  the  exception  of  the  low,  flat  lands  which  occur  in  the  lower 
valley  of  the  Nueces  River  and  border  Nueces  Bay,  the  area  as  a  whole 
is  fairly  well  drained.  The  northern  part  of  the  area  is  drained  by 
the  Nueces  River.  This  stream  is  perennial,  but  has  no  large  trib- 
utaries within  the  area.  Oso  Creek  in  the  south-central  part  of  the 
area  follows  a  general  southeasterly  course,  emptying  into  an  inlet 
of  Corpus  Christi  Bay  in  the  southeastern  section  of  the  area.    This 
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stream  is  dry  during  the  greater  part  of  the  year,  but  it  has  cut  out 
a  deep  channel  through  the  soft  clay  formation,  and  during  times 
of  heavy  rainfall  it  serves  as  an  outlet  for  the  drainage  from  the 
lands  bordering  it.  The  extreme  southwestern  comer  of  the  area  is 
crossed  by  the  Petronilla  Creek.  This  is  also  an  intermittent  stream, 
but  at  times  of  rainfall  it  drains  considerable  land  in  the  western  and 
southwestern  parts  of  the  area. 

There  were  very  few  settlers  in  the  area  prior  to  1850,  but  during  the 
decade  1850  to  1860  there  were  a  number  of  settlers  who  came  from 
England,  Scotland,  and  Ireland  and  others  from  the  older  settled 
districts  of  Texas  and  from  some  of  the  northern  and  eastern  States. 
From  1860  to  1900  the  settlement  of  the  area  progressed  very  slowly, 
but  during  the  last  eight  years  (1900-1908)  the  population  has  in- 
creased very  rapidly. 

The  agricultural  development  during  the  last  five  years  has  at- 
tracted many  more  settlers  from  the  northern  and  eastern  States,  and 
at  the  present  time  (1908)  the  land  is  being  taken  up  very  rapidly  by 
farmers  from  all  parts  of  the  United  States.  The  majority  of  the 
farmers  now  settling  in  the  area,  however,  come  from  Nebraska,  Wis- 
consin, Illinois,  Kansas,  Iowa,  Minnesota,  and  other  Middle  Western 
States^ 

The  present  population  of  the  area  also  includes  a  large  number  of 
Mexicans.  These  are  mainly  the  desoendents  of  the  Mexicans  who  in- 
habited this  part  of  Texas  before  it  was  annexed  to  the  United  States. 
The  greater  proportion  of  the  Corpus  Christi  area  is  very  sparsely 
settled.  During  the  last  few  years  agricultural  development  has 
resulted  in  the  rapid  settlement  of  some  parts,  especially  the  lands 
adjacent  to  Corpus  Christi  and  some  of  the  smaller  towns,  which  are 
now  comparatively  thickly  populated;  but  the  large  cattle  ranches 
in  the  southern  and  southwestern  parts  of  the  area  are  at  present  in- 
habited only  by  a  few  men  engaged  in  stock  raising.  The  more 
thickly  settled  districts  are  found  along  the  main  public  roads,  es- 
pecially those  leading  south  from  Corpus  Christi  and  the  road  fol- 
lowing the  valley  of  the  Nueces  River. 

Corpus  Christi,  the  county  seat  of  Nueces  County,  situated  on 
Corpus  Christi  Bay,  in  the  southeastern  part,  is  the  principal  town  in 
the  area  and  has  a  population  of  about  10,000.  Robstown,  in  the 
western  part  of  the  area,  at  the  junction  of  the  St.  Louis,  Brownsville 
and  Mexico  Railway  and  the  Texas  Mexican  Railway,  and  Calallen, 
situated  on  the  St.  Louis,  Brownsville  and  Mexico  Railway,  in  the 
northwestern  part  of  the  area,  are  also  shipping  points  that  are  becom- 
ing of  considerable  local  importance.  The  area  around  Corpus 
Christi,  where  most  of  the  agricultural  development  has  taken  place, 
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is  traversed  by  a  well-kept  system  of  public  roads,  but  the  roads  have 
not  yet  been  permanently  established  over  much  of  the  survey. 

The  St.  Louis,  Brownsville  and  Mexico  Railway  traverses  the  west- 
em  part  of  the  area  and  has  a  branch  line  extending  into  Corpus 
Christi.  The  Texas  Mexican  Railway,  which  extends  from  Corpus 
Christi  to  Laredo,  Tex.,  crosses  the  central  part  of  the  area,  and  the 
northeastern  section  is  traversed  by  a  branch  of  the  San  Antcmio  and 
Aransas  Pass  Railway.  These  roads  furnish  means  for  quick  trans- 
portation'of  all  products  of  the  area  to  the  larger  Texas  markets  and 
to  northern  and  eastern  States.  Corpus  Christi  is  the  local  market 
for  all  products. 

Before  the  early  vegetable  crops  are  ready  for  shipment  in  carload 
lots  small  shipments  are  frequently  made  by  express  to  the  larger 
cities  of  northern  Texas,  to  St.  Louis,  Kansas  City,  Denver,  Chicago, 
and  other  northern  markets.  Almost  the  entire  cabbage  crop  is 
shipped  to  markets  west  of  the  Mississippi  River.  The  earlier  ship- 
ments are  usually  sold  on  the  more  important  Texas  markets,  but  the 
greater  part  of  the  crop  is  shipped  to  the  larger  northern  markets, 
such  as  Kansas  City,  St.  Louis,  Chicago,  Denver,  and  St.  Paul.  A 
large  part  of  the  onions  and  cucumbers  not  sold  on  the  Texas  mar- 
kets are  shipped  to  Cincinnati,  Cleveland,  and  Pittsburg  and  to  the 
larger  markets  west  of  the  Mississippi.  San  Antonio,  Dallas,  Fort 
Worth,  Houston,  Austin,  and  other  Texas  cities  offer  a  ready  market 
for  the  earlier  shipment  of  truck,  and  also  for  the  small  shipments 
for  the  Christmas  markets.  Fort  Worth  is  the  jfirincipal  market  for 
all  of  the  stock  raised  in  the  area,  but  a  few  are  annuaUy  marketed  at 
Kansas  City  and  Chicago. 

CLIMATE. 

The  climate  is  semitropical,  and  owing  to  the  situation  of  the  area 
on  Nueces  and  Corpus  Christi  bays  the  temperature  of  this  section, 
more  particularly  that  part  adjacent  to  the  coast,  is  modified  to  a 
marked  degree  during  both  the  winter  and  summer  seasons  by  the 
prevailing  Gulf  winds.  Farther  inland,  however,  the  moderating 
effects  of  the  sea  breezes  are  not  so  much  in  evidence,  and  as  a  result 
the  thermometer  falls  lower  in  the  winter  and  rises  higher  in  the 
summer,  while  the  air  is  naturally  somewhat  drier. 

The  prevailing  winds  are  from  the  southeast  during  every  month 
in  the  year  except  January  and  December,  when  they  are  northerly. 
These  winds  have  a  tendency  to  dry  out  the  soil  after  each  rainfall, 
and  care  should  be  taken  to  form  a  dust  mulch  on  the  surface  by  stir- 
ring the  soil  after  each  shower  to  conserve  the  moisture.  During  the 
summer  months,  shortly  after  sunrise,  a  fresh  wind  starts  in  from  the 
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Gulf  and  continues  for  the  remainder  of  the  day  and  far  into  the 
night.  These  winds  begin  in  March  and  last  until  November,  allevi- 
ating the  heat  during  the  warm'  months.  In  December,  January, 
and  February  cold  north  winds,  locally  known  as  "  northers,"  occur 
at  intervals  of  one  to  two  weeks,  and  the  temperature  frequently 
drops  several  degrees  in  a  few  hours.  These  winds,  coming  in  con- 
tact with  the  moisture-laden  air  from  the  Gulf,  very  frequently  cause 
a  fall  of  rain,  and  in  such  cases  there  is  usually  little  danger  of  frost. 
It  is  only  during  a  dry  "  norther  "  that  vegetation  is  greatly  endan- 
gered by  a  freeze.  These  "  northers,"  however,  seldom  last  more  than 
two  days,  when  the  weather  again  becomes  very  mild  and  delightful, 
and  remains  so  for  several  days.  Because  of  this  uniformity  in  tem- 
perature during  all  seasons,  this  section  is  rapidly  becoming  a  great 
winter  resort  for  northern  people  and  a  summer  resort  for  the  Texans 
from  the  interior  of  the  State. 

According  to  the  records  of  the  Weather  Bureau  station  at  Corpus 
Christi,  the  average  annual  rainf aU  for  the  past  twenty  years  has  been 
27.18  inches.  The  highest  monthly  average  for  the  same  period  is  4 
inches  for  the  month  of  September,  while  the  lowest  was  0.32  inch  for 
December.  Aside  frcwn  these  variations  the  rainfall  is  fairly  well  dis- 
tributed throughout  the  year. 

The  temperature  is  remarkably  uniform,  there  being  in  a  nineteen- 
year  average,  according  to  the  records  of  the  Weather  Bureau  station 
at  Corpus  Christi,  a  difference  of  only  29.2°  between  the  average  for 
January,  the  coldest  month,  and  July,  the  hottest.  The  average  tem- 
perature for  July  for  nineteen  years  is  82.70°  F.,  while  the  highest 
ever  recorded  in  this  or  any  other  month  was  98°  F.  Only  at  rare 
intervals  does  the  thermometer  go  above  90°  or  95°.  The  average 
temperature  for  January  during  this  same  period  was  63.5°  F.,  al- 
though in  a  few  cases  the  thermometer  has  gone  as  low  as  16°  or  18°, 
but  a  temperature  lower  than  27°  or  28°  is  unusual,  and  only  once  in 
four  years,  on  an  average,  has  a  killing  frost  been  recorded  in  this 
the  coldest  month. 

During  the  twenty  years  that  the  Corpus  Christi  Weather  Bureau 
station  has  been  in  operation  the  average  date  for  the  first  killing 
frost  was  December  25  and  for  the  last  killing  frost  February  27. 
The  earliest  date  of  a  killing  frost  ever  recorded  is  November  30  and 
the  latest  recorded  is  March  19. 
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The  following  table  gives  statistics  of  weather,  compiled  from  the 
records  of  the  Weather  Bureau  station  at  Corpus  Christi : 


Normal  monthly, 

seasonal 

,  and  annual  temperature  and  precipitation, 
ChHsti, 

Corpus 

Temperature. 

Precipitation. 

Month. 

Mean. 

Absolute 

Abflolute 
minimum. 

Mean. 

Total 

amount  for 

the  driest 

year. 

Total 
amount  for 
the  wettest 

'year. 

Snow, 
average 
depth. 

December 

OR 
68 
56 
68 

op 

86 
82 
88 

OF. 
20 
16 
11 

1.8 
2.3 
2.2 

Inches, 
0.4 
0.8 
1.8 

Inches, 
0.9 
1.9 
S.5 

hMhBS. 

0.0 

January 

0.4 

February 

0.8 

Winter 

67 

6.8 

2.6 

6.8 

0.7 

March 

64 
70 
76 

96 
92 
96 

28 
44 
44 

1.8 

1.6 

•     2.7 

0.1 
0.4 
1.4 

8.0 
1.4 
8.7 

0.0 

April 

0.0 

May 

0.0 

Spring 

70 

6.0 

1.9 

18.1 

0.0 

June 

80 
82 
82 

97 
98 
98 

69 
68 
66 

2.6 
1.8 
2.4 

1.0 
1.8 
2.6 

6.6 
2.2 
2.2 

0.0 

Jnly 

0.0 

Augnit 

0.0 

Summer . ,  r  r 

81 

6.8 

4.8 

9.9 

0.0 

September 

79 
73 
64 

97 
91 
89 

64 
42 
80 

8.9 
2.0 
2.8 

7.2 
0.4 
0.7 

7.2 
2.9 
8.6 

0.0 

October 

0.0 

November r 

0.0 

Fall 

72 

8.2 

8.8 

18.7 

Year 

70 

98  .                11 

26.8 

17.5 

48.0 

0.7 

AGRICULTURE. 

From  the  date  of  the  first  settlement  to  comparatively  recent  years 
stock  raising  was  the  predominating  agricultural  industry,  and  this 
whole  section  was  formerly  one  broad,  open  range  for  cattle.  The 
stock  was  branded  by  the  owners  and  allowed  the  freedom  of  the 
open  prairies,  but  later,  when  the  barbed-wire  fences  came  into  gen- 
eral use,  the  large  pastures  were  fenced  off  and  more  attention  was 
given  to  the  improvement  of  the  stock. 

The  raising  of  sheep  was  a  very  important  industry  during  the 
early  seventies  and  a  large  quantity  of  wool  was  annually  exported 
from  the  area,  but  during  the  decade  1880  to  1890  this  industry  began 
to  decline  and  was  finally  abandoned,  the  larger  pastures  being  util- 
ized exclusively  for  the  raising  of  horses  and  cattle. 

During  the  last  ten  years  the  number  of  cattle  raised  in  the  area 
has  fallen  off  considerably.  This  is  mainly  due  to  two  causes — first, 
the  rapid  agricultural  development  which  has  taken  place  in  recent 
years  has  caused  the  land  near  the  local  markets  or  within  reach  of 
the  local  shipping  points  to  become  too  valuable  for  trucking  and 
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general  farming  to  be  utilized  for  pasture;  second,  a  large  propor- 
tion of  the  land  which  formerly  supported  a  heavy  growth  of  native 
grasses  has  become  covered  with  a  dense  growth  of  mesquite,  cactus, 
and  other  native  vegetation,  making  it  of  little  value  as  a  range  for 
cattle.  Stock  raising,  however,  is  still  an  important  industry  and  is 
carried  on  extensively  in  both  the  south  and  southwestern  sections. 

The  beginning  of  the  real  agricultural  development  is  of  compar- 
atively recent  date.  As  long  ago  as  1880  there  were  a  few  farm- 
ers engaged  in  truck  growing  on  the  lighter  soil  along  the  Nueces 
River.  The  areas  under  cultivation,  however,  were  small  and  the 
crops  produced  were  not  more  than  enough  to  supply  the  demands 
of  the  local  markets.  From  this  time  up  to  about  1890  or  1892 
there  was  very  little  increase  in  the  acreage  under  cultivation. 

About  1892,  however,  the  growing  of  truck  on  a  more  extensive 
scale  to  supply  outside  markets  was  begun  in  the  Sunshine  country 
south  of  Corpus  Christi,  and  the  success  of  this  enterprise  resulted 
in  a  rapid  increase  in  the  acreage  devoted  to  these  crops.  The  agri- 
cultural development  of  the  area,  however,  progressed  very  slowly 
until  about  1902  or  1903,  as  it  was  not  until  that  time  that  the  real 
value  of  this  section  of  the  State  for  truck  growing  was  recognized. 
The  growing  of  cotton  began  about  1903  and  this  has  become  the 
principal  general  farming  crop  of  the  area.  Sufficient  com  is  usually 
produced  for  local  use,  while  the  growing  of  early  vegetables  easily 
ranks  as  the  principal  industry  in  the  area  at  the  present  time. 

The  importance  of  this  country  as  a  truck-growing  section  depends 
mainly  upon  the  earliness  with  which  crops  can  be  marketed.  When 
areas  farther  north  are  marketing  their  own  vegetables,  attention 
here  is  given  to  growing  cotton,  com,  and  forage  crops. 

Up  to  the  present  time  no  irrigation  of  any  consequence  has  been 
practiced.  Water  can  be  obtained  from  the  Nueces  River  by  pumping 
to  irrigate  a  considerable  area.  So  far  attempts  to  obtain  water  for 
irrigation  from  artesian  wells  have  not  been  successful.  Well  water 
is  found  at  comparatively  shallow  depths  throughout  the  area,  but 
is  usually  brackish.  With  proper  methods  of  cultivation  the  rain- 
fall is  sufficient  to  produce  good  yields. 

The  climatic  conditions  of  the  area  are  such  that  farm  operations 
can  be  carried  on  every  month  in  the  year,  while  two  and  sometimes 
three  crops  may  be  grown  on  the  same  field  in  a  single  year.  This 
practice,  as  a  rule,  is  not  advisable,  since  better  crops  and  more 
profiitable  yields  can  be  secured  if,  after  the  removal  of  one  crop, 
time  and  attention  be  given  to  conserving  the  moisture  for  the  next 
year's  crop. 

The  principal  truck  crops  grown  at  the  present  time  are  cabbage, 
cucumberS)  onions,  beans,  peas,  lettuce,  beets,  radishes,  sweet  and 
Irish  potatoes,  cauliflower,  carrots,  and  spinach. 
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Cabbage,  which  is  grown  to  a  greater  extent  than  any  of  the  other 
truck  crops,  as  a  rule  gives  the  largest  returns.  It  has  the  advantage 
of  being  a  crop  which  seldom  fails  to  give  profitable  yields,  and  there 
is  always  a  good  market  for  it.  As  is  the  case  with  all  other  crops, 
however,  the  yield  depends  largely  upon  the  rainfall.  On  the  aver- 
age about  15,000  pounds  per  acre  are  obtained.  The  seed  are  sown 
in  the  fall,  from  September  to  November,  in  drills  3  to  3^  feet  apart, 
and  when  the  young  plants  have  attained  suflScient  size  they  are 
thinned  out  to  about  18  to  24  inches  apart.  Transplanting  is  prac- 
ticed to  a  limited  extent,  but  in  the  operation  the  taproot  is  liable  to  be 
destroyed,  and  such  plants  seem  to  be  unable  to  withstand  drought  as 
well  as  those  that  have  been  undisturbed.  If  a  dry  period  happens  to 
occur  just  at  the  time  when  it  is  desired  to  transplant,  many  plants  will 
be  lost  or  the  work  so  delayed  as  to  make  the  crop  mature  later,  which 
means  a  lower  price  and  consequently  less  profit.  Harvesting  usually 
begins  the  latter  part  of  January,  the  first  carload  shipment  being 
made  early  in  February  and  continuing  until  late  in  April.  The  va- 
rieties which  seem  best  adapted  to  the  soil  and  climatic  conditions  of 
the  area  are  the  Flat  Dutch  and  Ideal.  The  Winningstadt  and  Early 
Jersey  Wakefield  are  also  grown  to  some  extent,  but  as  these  varieties 
have  pointed  heads  instead  of  flat  they  are  not  so  marketable. 

Onions  are  grown  quite  extensively  and  are  second  in  importance 
of  the  truck  crops.  They  are  sown  in  drills  14  to  18  inches  apart, 
from  September  to  November,  and  after  having  made  a  good  start 
are  thinned  out  to  about  2  to  4  inches  apart.  Harvesting  begins  the 
latter  part  of  March  and  continues  until  the  middle  of  May.  The 
average  yield  is  about  7,000  to  8,000  pounds  per  acre.  There  is 
usually  a  ready  sale  for  the  crop  at  good  prices.  The  white  Ber- 
muda is  the  principal  variety  grown. 

A  small  acreage  of  Irish  potatoes  is  annually  put  in.  The  crop  is 
planted  in  January,  and  harvesting  begins  about  three  months  later, 
usually  during  the  latter  part  of  March  or  early  in  April.  The  yield 
averages  from  50  to  75  bushels  per  acre,  and  the  crop  brings  high 
prices — usually  $1.50  to  $3  per  bushel.  The  Bliss  Triumph  is  the 
variety  most  commonly  grown. 

Cucumbers  are  probably  next  in  importance  to  cabbage  and  onions. 
They  are  planted  from  February  15  to  March  15  in  rows  about  4  or  5 
feet  apart,  and  the  plants  are  subsequently  thinned  out  to  three  in 
a  hill.  Marketing  begins  the  latter  part  of  April.  The  average 
yield  of  the  crops  is  hard  to  estimate,  but  is  said  to  be  about  100 
bushels  per  acre.  The  improved  White  Spine  seems  well  adapted  to 
the  soils  and  climatic  conditions,  and  is  the  variety  commonly 
grown. 

A  considerable  acreage  is  annually  devoted  to  beets,  carrots,  and 
turnips.    The  seed  are  sown  in  October  and  November,  and  harvesting 
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on  a  large  scale  begins  late  in  February.  Small  shipments  are  fre- 
quently made  for  the  Christmas  market  These  crops  do  very  well, 
and  a  profitable  yield  can  usually  be  depended  upon,  but  the  market 
is  rather  uncertain.  In  some  years  there  is  no  difficulty  in  disposing 
of  the  entire  crop  at  a  good  profit,  while  in  other  years  there  is  little 
demand. 

Peas  and  beans  are  grown  for  both  the  fall  and  spring  markets. 
The  fall  crop  is  planted  in  September,  and  is  usually  marketed  before 
Christmas,  although  in  some  seasons  the  first  frost  is  so  late  that  the 
marketing  continues  until  about  January  1.  The  spring  crop  is 
planted  in  February,  and  is  marketed  the  latter  part  of  March  or 
early  in  April.  The  principal  varieties  of  beans  grown  in  the  area 
are  the  Black  Wax  and  Valentine,  nearly  all  of  which  are  sold  for 
string  beans,  comparatively  few  shell  beans  being  grown.  From  100 
to  200  bushels  are  harvested  from  an  acre.  A  small  acreage  is  put 
in  peas  each  year.  Only  the  extra  early  varieties  are  grown.  Both 
peas  and  beans  have  proved  very  profitable  crops  to  the  truck 
growers. 

Tomatoes  are  grown  very  successfully,  especially  on  the  lighter 
textured  soils.  The  seeds  are  planted  in  hotbeds  about  the  15th  of 
December,  and  the  plants  are  removed  to  the  cold  frame  about  the 
middle  of  January.  The  date  of  setting  the  plants  in  the  field 
depends  largely  on  the  weather,  but  is  usually  about  the  20th  of 
February.  The  first  crop  will  then  be  ready  for  gathering  about  the 
1st  of  June.  As  a  rule  tomatoes  yield  well  and  bring  a  very  fair 
price,  and  as  there  is  always  a  ready  market  for  them  they  are  a  very 
desirable  crop.  The  Dwarf  Champion  is  the  favorite  variety  with  a 
large  number  of  the  farmers. 

Sweet  potatoes  and  melons  have  been  grown  in  favorable  seasons; 
very  fair  yields  are  obtained  on  the  sandier  soils.  Large  jrields,  how- 
ever, require  irrigation. 

Cauliflower  has  been  grown  to  a  very  limited  extent,  but  for  some 
reason  has  not  met  with  general  approval.  Lettuce  does  very  well, 
especially  on  the  Victoria  loam,  and  large  shipments  are  made 
throughout  the  winter  season.  Radishes  and  eggplant  are  very  suc- 
cessful crops,  though  as  yet  no  large  shipments  have  been  made. 

A  small  acreage  is  sown  in  oats  for  winter  pasturage.  Kafir  com 
and  sorghum  cane  have  also  some  importance  as  forage  crops.  A  few 
farmers  grow  enough  com  for  their  own  use.  The  best  results  are 
obtained  from  the  Mexican  corn,  which  seems  to  be  well  adapted  to 
the  soil  and  climatic  conditions.  The  average  yield  is  about  20  to  30 
bushels  per  acre. 

Cotton  does  well,  especially  on  the  Victoria  clay  and  Victoria  loam. 
It  is  usually  planted  in  February  and  March  and  picking  begins  early 
in  July.    The  crop  should  be  put  in  as  early  as  possible,  as  the  early 
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maturing  crop  is  not  so  liable  to  be  damaged  by  the  boll  weevil  as 
that  maturing  later  in  the  season.  For  this  reason  it  is  not  generally 
advisable  to  plant  cotton  late  in  the  spring  as  a  second  crop  on  the 
land  used  for  early  truck.  The  early  crop  has  the  additional  advan- 
tage of  being  on  the  market  earlier  in  the  season,  when  the  price  is 
usually  high.  The  yield  per  acre  varies  considerably,  as  it  is  influ- 
enced by  the  season,  type  of  soil,  and  methods  of  culture  used.  The 
average  is  one-half  bale  to  1  bale  per  acre,  and  as  much  as  1^  bales 
per  acre  has  occasionally  been  reported. 

Cowpeas  thrive  on  all  types  of  soil,  and  this  crop  is  beneficial, 
keeping  the  soil  in  a  productive  state,  especially  in  case  of  the  lighter 
types,  such  as  the  Victoria  fine  sandy  loam  and  Nueces  fine  sand. 
The  experience  of  the  truck  farmers  shows  that  where  cowpeas  are 
grown  and  turned  under  larger  yields  are  obtained  than  from  the 
new  lands  when  cultivated  for  the  first  time. 

Fruits  such  as  figs,  oranges,  lemons,  and  peaches  are  grown  to  such 
a  limited  extent  that  up  to  the  present  time  nothing  definite  is  known 
in  regard  to  the  local  adaptation  of  soil  and  climate  to  these  products. 
There  are  only  a  few  fig  trees  in  the  area,  yet  just  outside  of  the  area 
and  on  a  soil  similar  to  the  Victoria  clay  there  is  a  large  orchard  of  fig 
trees  in  a  flourishing  condition  and  giving  fair  yields.  The  few 
orange  and  lemon  trees  seen  are  apparently  doing  well. 

The  greater  proportion  of  the  farming  land  in  this  area  has  been 
under  cultivation  for  such  a  short  time  that  very  little  attention  has 
been  paid  to  the  particular  adaptation  of  crops  to  the  various  types  of 
soil,  but  it  is  generally  recognized  that  the  Victoria  clay  is  the  most 
productive  soil  and  makes  the  best  land  for  cabbage,  cotton,  and 
general  farming.  Onions  are  better  adapted  to  the  Victoria  loam, 
while  tomatoes  do  better  on  the  Victoria  fine  sandy  loam.  When  fer- 
tilizer is  used  and  careful  cultivation  given,  the  Nueces  fine  sand  seems 
well  adapted  to  melons  and  sweet  potatoes. 

As  a  rule  no  definite  system  of  rotation  is  practiced  in  the  area, 
though  it  is  generally  recognized  by  the  farmers  that  crops  do  better 
when  some  system  of  rotation  is  followed.  In  a  few  cases  the  land  is 
under  cultivation  the  whole  year  and  as  soon  as  one  crop  is  harvested 
another  is  planted.  After  the  spring  crop  of  peas  or  beans  has  been 
marketed  the  land  is  often  put  in  corn,  cotton,  or  sorghum,  which  will 
mature  in  July  or  August.  The  land  is  then  plowed  and  the  fall  crop 
of  peas  or  beans  is  planted.  Another  and  more  commwi  practice  is  to 
plant  cotton  after  the  early  crop  of  cabbage  has  been  harvested. 

Many  farmers  do  their  plowing  in  July  and  August,  but  a  better 
method  for  this  section  and  one  that  is  followed  by  a  number  of  the 
most  successful  farmers  is  to  go  over  the  land  with  a  disk  harrow  as 
soon  as  the  crop  is  removed,  whatever  time  of  year  this  may  be. 
After  this  the  land  receives  a  disk  harrowing  after  every  rain,  or  at 
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least  often  enough  to  keep  the  weeds  down.  Just  before  planting 
the  land  is  plowed,  after  which  it  is  gone  over  with  a  disk  harrow 
and  finally  with  a  smoothing  harrow.  This  method  keeps  the  soil 
in  condition  to  absorb  any  rain  that  falls  and  at  the  same  time  pre- 
vents excessive  loss  of  soil  moisture  by  evaporation. 

The  depth  of  plowing  varies,  but  is  usually  from  4  to  6  inches. 
The  breaking  is  generally  done  with  sulky  disk  plows  drawn  by 
three  or  four  mules,  although  many  farmers  still  use  the  walking 
moldboard  plow.  Gang  plows  drawn  by  steam  or  gasoline  engines 
are  being  used  to  a  limited  extent  Cultivation  begins  as  soon  as 
the  crop  has  attained  sufficient  size  and  is  kept  up  at  intervals  of 
eight  to  ten  days  throughout  the  season,  until  the  crop  is  harvested. 
These  cultivations  are  shallow,  being  just  deep  enough  to  keep  a  dust 
mulch  on  the  surface  at  all  times,  thus  preventing  the  excessive  loss  of 
moisture  by  evaporation.  It  is  necessary  to  hoe  many  of  the  crops 
several  times  during  the  growing  season  in  order  to  keep  out  the 
weeds  which  grow  up  rapidly  between  the  rows.  Comparatively 
little  commercial  fertilizer  has  been  used  up  to  the  present  time 
(1908),  but  it  is  now  gradually  coming  into  use  on  the  sandy  soils. 
Applications  on  these  soils  range  from  300  to  600  pounds  an  acre. 

The  labor  employed  on  both  the  farms  and  cattle  ranches  is  largely 
Mexican,  is  fairly  efficient,  and  usually  plentiful  at  all  seasons.  The 
farm  laborers  receive  from  75  cents  to  $l'a  day  with  board,  and  when 
hired  by  the  month  from  $15  to  $20. 

The  cost  of  clearing  the  land  of  mesquite,  cactus,  and  other  vege- 
tation varies  from  $7  to  $25  an  acre.  Where  the  small  bushy  growth 
known  as  running  mesquite  occurs  the  cost  is  seldom  less  than  $10 
to  $15  an  acre,  as  this  variety  of  mesquite  has  an  extensive  root 
system  which  must  be  removed  before  the  land  can  be  put  under 
cultivation.  Mexican  laborers  frequently  take  contracts  for  clear- 
ing large  tracts  of  land  at  a  stipulated  price,  varying  from  $8  to  $25 
an  acre,  according  to  the  character  of  the  growth. 

The  area  includes  parts  of  several  cattle  ranches  which  have  not 
yet  been  divided  into  smaller  tracts  or  developed  agriculturally. 
Some  of  these  ranches  contain  from  100,000  to  200,000  acres.  In  the 
more  thickly  settled  districts,  however,  where  the  greatest  agricul- 
tural development  has  taken  place,  the  larger  ranches  have  been 
divided  into  tracts  of  20  to  200  acres.  Some  of  the  larger  farms, 
where  cotton  and  other  staple  crops  as  well  as  truck  are  produced, 
now  have  several  hundred  acres  under  cultivation,  but  the  average 
truck  farmer  seldom  cultivates  more  than  35  or  40  acres,  and  many 
near  the  local  markets  are  profitably  handling  a  much  smaller  acre- 
age than  this.  A  very  large  percentage  of  the  truck  farms  in  the 
area  are  operated  by  the  owners.  In  addition  a  small  acreage  is 
annually  rented  for  truck  growing,  the  price  being  $8  or  $10  an  acre. 
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On  the  larger  farms,  farther  away  from  the  local  markets,  a  con- 
siderable acreage  is  cultivated  by  tenants,  who  farm  the  land  on 
shares.  In  most  cases  the  landowner  furnishes  nothing  but  the  land 
and  receives  one- fourth  of  the  cotton  and  one-third  of  the  grain  pro- 
duced. If  the  landowner  also  furnishes  the  seed,  work  animals,  and 
farming  mechinery  he  receives  one-half  of  the  crops. 

The  value  of  the  farm  lands  of  the  area  varies  considerably  with 
the  location  of  the  land,  the  character  of  the  soil,  and  the  character 
of  the  improvements.  Unimproved  land  at  a  distance  from  the  local 
shipping  points  and  markets  is  valued  at  $15  to  $40  an  acre,  while 
some  of  that  highly  improved,  in  a  good  state  of  cultivation,  and 
located  near  the  local  markets  and  shipping  points,  is  valued  at  $150 
to  $200  an  acre. 

Deep  plowing,  shallow  surface  cultivation  at  frequent  intervals,  and 
the  use  of  some  system  of  crop  rotation  in  which  cowpeas  are  in- 
cluded are  methods  suggested  to  improve  the  soils  of  the  area.  Stable 
manure  will  also  be  found  very  beneficial  both  in  increasing  the 
productivity  and  improving  the  physical  condition  of  most  of  the  soils 
in  the  area. 

SOILS. 

The  soils  encountered  in  the  Corpus  Christi  area  may  be  separated 
broadly  into  three  classes — ^those  derived  mainly  from  the  clay  marl 
and  calcareous  clay  formation  which  underlies  the  broad,  compara- 
tively level  plains;  those  derived  from  lighter  deposits  of  sand  which 
have  been  laid  down  on  the  older  formations  during  recent  geological 
lime;  and  the  alluvial  deposits  laid  down  along  the  valley  and  at  the 
outlet  of  the  Nueces  River.  The  calcareous  clay  formation  is  found 
beneath  the  greater  part  of  the  level  upland  sections  of  the  area  a6d 
has  an  average  thickness  of  several  hundred  feet.  This  material 
weathers  very  rapidly,  forming  a  heavy  black  clay  soil,  locally  known 
as  "  black  land  "  or  "  hog- wallow  land,"  which  occupies  a  very  large 
proportion  of  the  survey.  When  bodies  of  this  soil  border  those  of 
a  light  sandy  texture  a  considerable  quantity  of  fine  sand  has  drifted 
over  the  level  plains  and  become  mixed  with  the  heavier  material, 
forming  a  dark -brown  loam  which  contains  considerable  sand  in  the 
surface  10  to  12  inches,  but  rapidly  becomes  heavier  with  depth. 
Areas  of  loam  often  occur  which  are  not  adjacent  to  areas  of  fine  sand 
or  fine  sandy  loam.  These  loamy  spots  are  probably  the  remains  of 
old  sand  ridges  or  dunes,  the  fine  sand  having  been  deposited  over 
the  calcareous  clay  by  the  action  of  the  winds.  This  loamy  soil, 
which  has  been  classed  as  Victoria  loam,  represents  the  intermediate 
type  between  the  heavy  black  clay,  indicated  on  the  soil  map  as  Vic- 
toria clay,  and  the  fine  sandy  loam,  mapped  as  Victoria  fine  sandy 
loam.  The  large  area  of  fine  sandy  loam  extending  across  the  north- 
ern part  of  the  survey  and  bordering  the  bluff  which  at  one  time 
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formed  the  coast  of  Nueces  Bay  also  owes  its  origin  to  sand  drifts, 
formed  along  this  old  coast  line*  by  the  winds. 

Small  areas  of  drifted  sand  are  sometimes  encountered  farther 
back  from  the  coast,  but  a  large  part  of  the  fine  sand  has  been  carried 
away  by  the  winds  and  redeposited  over  the  adjacent  areas  of  heavy 
clay,  forming  small  bodies  of  Victoria  loam  and  leaving  only  a  shal- 
low deposit  of  fine  sandy  loam  capping  the  summits  of  the  low 
mounds.  The  small  peninsula  in  the  southeastern  part  of  the  area 
is  covered  by  a  deep  deposit  of  wind-blown  sand  and  a  series  of  large 
sand  dunes  has  been  formed  along  the  northern  coast.  The  eastern 
side  of  this  peninsula  forms  the  coast  of  the  Laguna  Madre,  and  the 
sand  here  has  been  drifted  inland  and  covers  the  underlying  forma- 
tion of  clay  to  a  depth  of  many  feet.  There  is  only  a  very  narrow 
strip  of  beach  sand  at  the  base  of  the  bluff  which  forms  the  coast 
line  of  the  greater  part  of  the  area,  but  a  large  proportion  of  the 
small  peninsula  in  the  extreme  northeastern  corner  of  the  area  con- 
sists of  a  narrow  beach  of  sand  and  diells  which  has  been  formed  by 
the  action  of  the  waves.  Several  other  small  beaches  of  like  character 
occur  along  Nueces  Bay.  These  beaches  are  composed  of  a  compact 
mass  of  sand  and  shells,  cemented  with  lime,  but  they  are  of  limited 
extent  and  of  no  agricultural  value. 

The  soil  occupying  the  low,  poorly  drained  ''  flats  "  that  lie  near 
the  outlet  of  the  Nueces  River  and  border  Nueces  Bay  has  been 
formed  by  the  gradual  filling  up  of  the  shallow  bay  by  material  held 
in  suspension  by  the  waters  of  the  river.  The  large  quantity  of  silt 
and  clay  brought  down  by  the  waters  of  the  river  was  deposited  in 
the  shallow  waters  of  the  bay,  eventually  building  up  broad  clay 
"  flats  "  which  later  became  covered  with  a  growth  of  coarse  marsh 
grasses.  As  this  deposition  of  silt  and  clay  continued,  the  extent  of 
these  salt  marshes  gradually  increased  and  the  surface  of  the  area 
laid  down  early  in  the  formation  of  this  delta  was  gradually  built 
up  above  the  level  of  the  bay.  A  large  quantity  of  material  was  car- 
ried out  by  the  currents  and  deposited  in  the  shallow  water  along  the 
shores,  eventuaUy  forming  the  low  semimarshy  land  which  borders 
the  bay  on  each  side.  A  large  proportion  of  these  low  "  flats  "  has 
at  present  only  a  slight  elevation  above  sea  level  and  is  very  poorly 
drained  and  subject  to  overflow  from  the  river,  though  it  is  never 
covered  by  the  waters  of  the  bay.  Alkali  is  often  found  in  this  soil 
in  sufficient  quantity  to  be  harmful  to  crops,  and  this  together  with 
its  poor  natural  drainage  makes  it  of  little  agricultural  value. 

The  soil  which  occurs  farther  up  the  valley  of  the  Nueces  River  is 
very  closely  related  to  that  occupying  these  poorly  drained  flats,  as 
it  also  owes  its  origin  to  the  deposition  of  silt  and  clay  by  the  waters 
of  the  river.    The  material  forming  the  soil,  however,  was  deposited 
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along  the  old  flood  plain  of  the  stream  at  times  of  overflow  and 
was  not  primarily  laid  down  in  the  lalt  waters  of  the  bay.  This  land 
is  also  subject  to  overflow  and  has  poor  natural  drainage,  but  is  com- 
paratively free  from  alkail. 

Seven  types  of  soil,  including  the  Coastal  beach,  were  encountered 
in  the  survey.  Several  of  these  types  are  very  similar  to  some  found  in 
other  sections  of  the  State,  both  as  to  texture  and  geological  origin. 
The  Victoria  clay  in  this  area  is  quite  similar  in  texture  and  topo- 
graphic features  to  the  heavy  black  clay  found  in  the  Austin,  Waco, 
San  Marcos,  and  other  areas  of  Texas.  The  Victoria  loam  in  this 
area  also  has  many  of  the  characteristics  of  the  soils  of  similar  origin 
found  in  some  other  Texas  areas.  It  usually  occurs  wherever  the 
black  clay  soil  grades  into  those  of  a  light  sandy  character.  The 
Lomalta  clay,  occupying  the  poorly  drained  areas  along  Nueces  Bay 
and  the  low  valley  of  the  Nueces  Eiver,  is  similar  in  texture,  origin, 
agricultural  value,  and  drainage  conditions  to  the  soil  mapped  as 
that  type  in  the  Brownsville  area,  Texas.  The  Corpus  Christi  clay 
has  many  of  the  characteristics  of  the  heavy  clay  soil  occupying  the 
valleys  of  many  of  the  larger  streams  which  traverse  the  black  prai- 
rie belt  in  other  sections  of  the  State. 

The  following  table  gives  the  names  and  areas  of  the  several  soil 
types  shown  on  the  accompanying  map : 

Areas  of  different  soils. 


Sou. 

Acres. 

Percent. 

Soil. 

Acres. 

Percent. 

Victoria,  dav                  

166,184 
40,896 
9,920 
9,530 
4,800 

71.1 
17.6 
4.3 
4.1 
2.0 

Corpus  Christi  clay 

1,024 
882 

0.5 

VIctoriAloam            

.4 

Total 

Nueces  fine  sand 

282,192 

Victoria  fine  sandy  loam 

Lomalta  clav 

LOMALTA  CLAY. 


The  soil  of  the  Lomalta  clay,  to  an  average  depth  of  10  inches, 
consists  of  a  dark-brown  clay  or  heavy  silty  clay,  which  is  very  stiff 
and  tenacious  when  wet,  but  which  becomes  hard,  baked,  and  sun- 
cracked  and  covered  with  a  baked  grayish  crust  when  dry.  The  soil 
grades  into  a  stiff  clay  subsoil  of  light-brown  to  drab  color,  which 
rapidly  becomes  lighter  in  color  as  the  depth  increases,  until  at  a 
depth  of  30  to  36  inches  it  is  a  very  light  drab,  sticky,  tenacious 
clay.    At  lower  depths  it  often  contains  small  concretions  of  lime. 

This  soil  is  found  in  the  northern  part  of  the  area,  occupying  the 
low  "  flats  "  which  occur  in  the  lower  valley  of  the  Nueces  River  and 
along  Nueces  Bay.  The  topography  is  almost  level,  but  low,  dial- 
low  basins  or  swampy  depressions  which  remain  wet  during  the 
greater  part  of  the  year  are  seen  at  frequent  intervals. 
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Most  of  these  flats  have  only  a  slight  elevation  above  sea  level,  and 
the  natural  drainage  of  the  whole  type  is  poor.  In  many  localities, 
especially  in  the  area  near  the  outlet  of  the  Nueces  River  and  in 
those  bordering  Nueces  Bay,  the  water  table  is  often  encountered 
within  2  or  3  feet  of  the  surface,  and  the  deeper  subsoil  remains  in 
such  a  thoroughly  saturated  condition  that  it  is  soft  and  plastic. 

The  soil  owes  its  origin  to  the  deposition  of  the  silt  and  clay  held 
in  suspension  by  the  waters  of  the  Nueces  River.  The  material  was 
first  laid  down  in  the  shallow  waters  of  Nueces  Bay,  gradually 
building  up  clay  flats,  which  later  became  covered  with  a  growth  of 
coarse  grasses.  A  large  quantity  of  silt  was  deposited  annually  over 
these  salt  marshes  and  they  were  eventually  built  up  above  the  level 
of  the  salt  waters  of  the  bay.  Small  areas  of  salt  marsh  found  along 
the  shores  of  the  bay  and  at  the  mouth  of  the  river  represent  the 
early  stages  in  the  formation  of  this  type. 

Alkali  occurs  in  both  the  soil  and  subsoil  of  the  Lomalta  clay, 
sometimes  running  as  high  as  3  per  cent.  The  salts  consist  chiefly 
of  the  chlorides  and  sulphates  of  sodium.  It, will  be  difficult  to  free 
the  land  of  alkali,  owing  to  its  low  topographical  position  and  poor 
drainage  facilities.  Small  bodies  in  the  upper  part  of  the  area  occu- 
pied by  this  type  are  fairly  well  drained  and  are  comparatively  free 
from  alkali,  but  they  are  subject  to  overflow  by  the  river  at  times 
of  high  water.  The  alkali  found  in  this  soil  owes  its  origin  to  salt 
water. 

None  of  the  Lomalta  clay  is  at  present  under  cultivation.  It  sup- 
ports a  growth  of  coarse  grasses  and  is  utilized  mainly  as  pasture 
land  for  stock. 

The  following  table  gives  the  results  of  a  mechanical  analysis  of 

this  soil  : 

Mechanical  analysis  of  Lomalta  clay. 


No. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

Silt. 

Clay. 

18867   

Soil 

Per  cent. 
0.0 

Percent. 
0.0 

Per  cent. 
2.1 

Percent. 
26.0 

Percent. 
21.9 

Percent. 
27.9 

Percent. 
20.6 

NUECES  FINE   SAND. 

The  Nueces  fine  sand  consists  of  12  to  15  inches  of  loose,  gray,  fine- 
textured  sand,  often  containing  enough  silt,  clay,  and  organic  matter 
to  make  it  slightly  loamy,  underlain  by  a  fine  sand  having  about  the 
same  texture,  but  containing  less  organic  matter  than  the  surface  soil. 
The  subsoil  gradually  becomes  lighter  in  color  as  the  depth  increases 
until  at  about  36  inches  it  is  a  very  light  gray.  At  this  depth  it  is 
usually  compact  and  moist.  A  stiff,  slightly  mottled,  light-drab  clay 
underlies  the  deposit  of  fine  sand  at  an  average  depth  of  3  to  5  feet 
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below  the  surface.  The  surface  soil,  however,  is  loose  and  incoherent, 
and  the  depth  of  the  sand  deposit  varies  considerably  on  accoimt  of 
drifting.  A  series  of  low  sand  dunes  has  been  formed  along  the 
northern  coast  of  the  peninsula  occupied  by  this  soil.  Here  the  sand 
is  much  deeper  and  the  soil  is  at  present  of  no  agricultural  value. 
The  area  covered  by  these  sand  dunes  is  very  limited  in  extent. 

The  Nueces  fine  sand  is  found  in  one  large,  unbroken  area,  occupy- 
ing the  greater  part  of  the  small  peninsula  which  lies  between  the  in- 
let at  the  mouth  of  Oso  Creek  and  the  Laguna  Madre  in  the  southeast- 
ern part  of  the  area.  One  other  small  area  is  found  bordering  an 
old  inlet  of  Nueces  Bay,  in  the  northern  part.  With  the  exception 
of  the  localities  occupied  by  sand  dunes,  the  surface  is  comparatively 
level.  Small  basins  and  shallow  depressions  occur  at  intervals,  and 
these,  together  with  the  low  mounds  and  ridges  formed  by  the  drift- 
ing sand,  give  rise  to  a  gently  undulating  topography.  The  light, 
sandy  texture  of  the  soil  tends  to  make  the  natural  drainage  very 
thorough,  but  the  heavy  clay  underlying  the  subsoil  prevents  its  ex- 
cessive drainage,  and  this,  together  with  the  loose  character  of  the 
surface  soil,  which  reduces  loss  by  evaporation,  tends  to  maintain  a 
supply  of  moisture  within  the  reach  of  deep-rooting  plants. 

The  deposit  of  fine  sand,  from  which  this  soil  is  derived,  was  orig- 
inally deposited  along  the  beaches,  but  has  later  been  drifted  inland 
by  the  wind  and  laid  down  as  a  shallow  covering  over  the  older 
formation  of  heavy  clay.  Very  little  cactus  or  mesquite  is  found 
on  this  soil,  but  it  supports  a  heavy  brushy  growth  of  other  native 
vegetation. 

Such  a  limited  acreage  of  this  soil  is  under  cultivation  that  little 
is  known  in  regard  to  its  agricultural  value.  It  is  easily  cultivated, 
but  so  loose  and  incoherent  that  care  must  be  taken  to  prevent  drift- 
ing. Very  fair  yields  of  melons  and  sweet  potatoes  have  been  secured, 
especially  when  such  methods  of  cultivation  were  practiced  as  tended 
to  conserve  moisture  in  the  soil.  A  limited  acreage  has  been  planted 
to  cotton,  and  a  yield  of  about  one-half  bale  per  acre  secured.  Fair 
yields  of  early  vegetables  have  also  been  obtained  during  favorable 
seasons.  At  the  present  time  (1908)  the  greater  proportion  of  the 
area  occupied  by  this  soil  is  utilized  as  pasture  land.  This  land  is 
valued  at  $25  to  $35  an  acre. 

The  following  table  gives  the  results  of  mechanical  analyses  of  the 
soil  and  subsoil  of  this  type : 


Mechanical  analyses  of  'Nueces  fine  sand. 

No. 

DescriptioD. 

Fine 
gravel. 

Coai^e 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
tond. 

sat 

Clay. 

18871  

Soil 

Percent. 

0.0 

.0 

Percent. 

O.S 

.1 

Percent. 

0.9 

A 

Percent. 
80.3 
85.6 

Percent. 
8.5 
6.8 

Percent, 

'«.2 

7.0 

PercenL 
4.6 

18872 

Subaoil 

L5 
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VICTORIA  CLAY, 

The  soil  of  the  Victoria  clay,  to  an  average  depth  of  10  inches,  con- 
sists of  a  heavy  dark-brown  to  black  clay.  A  small  percentage  of  fine 
and  very  fine  sand  is  present  in  the  soil,  but  the  clay  content  is  so  great 
that  the  surface  of  the  uncultivated  areas  becomes  baked  and  sun- 
cracked  when  dry  and  very  sticky  and  tenacious  when  wet.  The 
surface  material  grades  at  10  to  12  inches  into  a  heavy,  compact, 
calcerous  clay,  which  is  slightly  lighter  in  color  than  the  surface  soil 
and  often  contains  small  concretions  of  lime.  It  usually  carries  less 
sand  than  the  surface  soil  and  its  color  gradually  becomes  lighter  as 
the  depth  increases,  until  at  2  to  5  feet  it  is  a  light  drab  to  slate  gray. 

When  properly  managed  this  is  the  most  productive  soil  in  the  area, 
but  it  is  not 'SO  easily  tilled  as  some  of  the  lighter  textured  soils. 
When  wet,  especially,  the  soil  is  very  difficult  to  handle,  but  when 
in  the  proper  moisture  condition,  areas  which  have  already  been  imder 
cultivation  break  up  into  a  loamy,  friable  soil.  The  hard,  baked  con- 
dition of  the  surface,  however,  makes  the  breaking  of  new  lands 
extremely  arduous.  With  care  the  Victoria  clay  may  be  kept  in  a 
state  of  thorough  culfivation,  and  profitable  yields  of  almost  all  the 
usual  crops  may  be' secured  without  the  aid  of  fertilization.  A  very 
large  proportion  of  the  entire  upland  section  of  the  area  is  occupied 
by  the  Victoria  clay.  The  topography  of  these  uplands,  while  in 
general  almost  level,  consists  of  alternating  shallow  basins  and  low, 
gentle  swells,  giving  the  type  as  a  whole  a  very  gently  undulating 
surface.  In  a  region  of  greater  rainfall  the  level  character  of  the 
plains  occupied  by  this  type  would  result  in  very  poor  drainage,  but 
in  an  area  where  it  is  necessary  to  conserve  all  of  the  rainfall  possible 
this  feature  is  an  advantage,  as  the  rain  water  is  not  carried  off  rap- 
idly through  natural  drainage  channels,  but  is  slowly  absorbed  by  the 
soil.  Several  small  arroyos,  or  wet-weather  streams,  traverse  the 
plain  and  serve  as  an  outlet  for  any  excess  of  water  at  times  of  heavy 
rainfall. 

The  Victoria  clay  owes  its  origin  to  the  weathering  of  a  deposit  of 
calcareous  clays  which  covers  the  older  geological  formations  to  a  con- 
siderable depth.  The  clay  formation  contains  a  large  quantity  of  lime 
and  when  freshly  exposed  in  deep  cuts  it  is  much  lighter  in  color  than 
the  material  found  nearer  the  surface.  It  weathers  rapidly  on  ex- 
posure, forming  a  dark-brown  to  black  soil. 

The  Victoria  clay,  as  it  is  found  in  this  area,  is  very  uniform  in 
texture,  color,  topographical  features,  and  agricultural  value.  Small 
areas,  however,  occur  in  some  localities,  where  the  surface  soil,  owing 
to  the  presence  of  a  thin  coating  of  sand,  is  slightly  lighter  in  color 
than  is  typical.  Along  the  contact  with  the  Victoria  loam  or  Victoria 
/   fine  sandy  loam  a  thin  coating  of  sand  has  been  blown  over  the  surface 
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from  these  soils,  but  there  is  a  small  quantity  of  fine  sand  everywhere 
in  the  soil,  and  where  the  surface  becomes  very  dry,  the  finer  particles 
of  silt  and  clay  are  carried  away  by  the  winds,  leaving  the  thin  coating 
of  sand  on  the  surface  of  the  areas  f oimd  at  a  distance  from  the  lighter 
types.  The  sand  causing  the  grayish  appearance  of  these  small  areas 
does  not  appear  to  be  sufficient  to  influence  the  texture  of  the  soil,  be- 
ing only  a  very  thin  coating  over  the  heavy  clay.  Several  small  shal- 
low basins,  where  water  stands  after  heavy  rainfalls,  are  found  in  the 
western  and  southwestern  parts  of  the  area.  The  surface  of  these 
basins  also  has  a  lighter  appearance  than  that  of  the  land  surrounding 
them.  This  is  due  to  the  fine  sand  and  silt  which  have  been  washed 
into  the  basins  from  the  surrounding  areas.  The  soil  becomes  thor- 
oughly saturated  with  water  in  these  basins,  and  on  drying  the  surface 
becomes  hard,  baked,  and  sun-cracked,  causing  great  difficulty  in  cul- 
tivation. Such  areas,  however,  do  not  occur  frequently  and  are  of 
very  limited  extent. 

The  section  of  the  area  occupied  by  the  Victoria  clay  was  formerly 
an  open  prairie,  supporting  a  heavy  growth  of  native  grasses,  but 
during  comparatively  recent  years  the  greater  proportion  of  the  land 
has  become  covered  with  mesquite,  cactus,  and  other  vegetation, 
greatly  decreasing  its  value  as  pasture.  There  are  large  bodies  in 
the  southern  and  southwestern  parts  of  the  area  which  are  not  cov- 
ered by  a  heavy  growth  of  mesquite,  but  these  usually  support  a  low 
bushy  growth  of  running  mesquite  which  must  be  removed  be- 
fore the  land  can  be  put  under  cultivation.  As  already  stated,  the 
extensive  root  system  of  this  plant  makes  the  clearing  of  the  land 
much  more  difficult  than  appearances  indicate. 

The  Victoria  clay  is  considered  the  best  soil  in  the  area  for  gen- 
eral farming,  and  when  well  cultivated  it  produces  very  profitable 
yields  of  the  various  truck  crops.  It  is  well  adapted  to  cotton,  cab- 
bage, and  cucumbers  and  also  gives  fair  yields  of  peas,  corn,  and  other 
crops  adapted  to  the  climate.  Figs  and  other  fruits  are  grown  only 
to  a  very  limited  extent,  but  with  proper  care  and  attention  figs  can  be 
grown  very  successfully  on  this  type  of  soil.  The  average  yield  of 
cotton  in  a  season  of  normal  rainfall  is  estimated  at  three- fourths  bale 
per  acre.  In  favorable  seasons  a  yield  of  1  bale  to  1^  bales  per  acre 
has  been  secured.  Cabbage  yields  average  12,000  to  15,000  pounds  per 
acre,  and  a  yield  of  18,000  to  20,000  pounds  may  be  made  in  particularly 
favorable  seasons.  Cucumbers  do  well  on  this  soil,  the  average  yield 
being  estimated  at  75  to  100  bushels  per  acre.  Onions  do  fairly  well, 
considering  the  clayey  character  of  the  surface  soil,  producing  an 
average  yield  of  7,000  to  8,000  pounds  per  acre  in  a  favorable  season. 

The  value  of  the  Victoria  clay  varies  from  $20  to  $150  an  acre,  ac- 
cording to  its  location  and  the  extent  of  improvement 
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The  following  table  gives  the  results  of  mechanical  analyses  of  the 
soil  and  subsoil  of  this  type: 

Mechanical  analyses  of  Victoria  clay. 


No. 

Description. 

Pine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

Silt 

Clay. 

20324  

Soil 

Percent. 

0.0 

.0 

Percent. 

1.0 

.4 

Percent. 

0.5 

.4 

Percent. 
8.9 
8.2 

Percent. 
17.6 
18.9 

Percent. 
84.9 
30.9 

Percent. 
37.2 

20325 

Sobfloil 

41.2 

CORPUS    CHUSTI    CLAY. 


The  soil  of  the  Corpus  Christi  clay  is  a  heavy  dark-brown  to  black 
clay,  with  an  average  depth  of  10  to  12  inches.  The  subsoil,  from  12 
to  36  inches,  is  very  similar  in  texture  to  the  surface  soil,  but  con- 
tains less  organic  matter  and  is  slightly  lighter  in  color.  Owing  to 
high  silt  and  clay  content,  this  soil  is  very  difficult  to  cultivate  when 
wet  or  when  it  has  become  baked  or  sun  cracked,  but  if  plowed  when 
in  the  proper  condition  it  becomes  somewhat  loamy  and  friable. 

The  Corpus  Christi  clay  occurs  in  the  valley  of  the  Nueces  River 
in  the  northwestern  part  of  the  area.  The  topography  is  compara- 
tively level,  but  small,  shallow  depressions  or  narrow  sloughs  which 
have  the  appearance  of  old  abandoned  stream  channels  are  encoim- 
tered  in  the  larger  areas. 

These  low  valley  lands  receive  the  drainage  waters  from  the  neigh- 
boring uplands  and  their  level  topography  and  slight  elevation  above 
the  level  of  the  river  result  in  very  poor  drainage.  A  large  part  of 
the  type  is  subject  to  overflow  during  high  water. 

The  Corpus  Christi  clay  is  alluvial,  having  been  formed  from  the 
silt  and  clay  deposited  by  the  river.  These  alluvial  deposits  were  laid 
down  in  the  valley  of  the  river  near  its  outlet  into  Nueces  Bay,  but 
there  are  no  indications  to  show  that  this  material  was  primarily 
laid  down  in  the  salt  waters  of  the  bay  or  that  the  areas  were  for- 
merly salt  marshes  similar  to  those  now  found  near  the  present  out- 
let of  the  stream.  A  small  percentage  of  alkali  was  found  in  this 
soil,  consisting  chiefly  of  the  chlorides  and  bicarbonates  of  sodium. 
The  alkali  content,  however,  is  small,  usually  ranging  from  0.20  to 
0.50  per  cent. 

Very  little  mesquite  or  cactus  is  found  on  this  type,  but  it  supports 
a  heavy  growth  of  huisach  {Acacia  fameaiana)  and  several  other 
species  of  plants. 

Only  a  very  limited  acreage  of  this  soil  has  been  put  under  culti- 
vation and  the  crops  grown  have  occasionally  been  destroyed  or  seri- 
ously damaged  by  the  overflow  of  the  river.    With  these  exceptions 
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very  fair  yields  of  com  have  been  secured  and  small  areas  of  cab- 
bage and  other  garden  truck  have  been  successfully  grown  on  the 
better  drained  land.  The  greater  proportion  of  the  Corpus  Christi 
clay  is  utilized  as  pasture  land. 

COASTAL  BEACH. 

Small  areas  composed  of  a  compact  mass  of  shells  and  sand  ce- 
mented with  lime  occur  along  Corpus  Christi  Bay  in  the  northern 
part  of  the  area  and  at  intervals  along  the  shore  of  Nueces  Bay. 
These  beach  deposits,  thrown  up  by  the  action  of  the  waves,  are  of 
slight  extent  and  of  no  agricultural  value.  In  addition  to  these 
areas  there  is  a  narrow  strip  of  beach  sand  occurring  along  the  base 
of  the  bluffs  which  border  Corpus  Christi  Bay,  but  it  is  too  narrow  to 
be  shown  on  a  map  of  the  scale  used. 

VICTORIA  FINE   SANDY  LOAM. 

The  soil  of  the  Victoria  fine  sandy  loam  is  a  light-brown  to  gray 
fine  sandy  loam,  with  an  average  depth  of  12  to  15  inches.  This  is 
underlain  by  a  light-drab  sandy  clay,  which  is  often  slightly  mot- 
tled with  iron  stains.  Thin  local  deposits  of  lime  are  often  found 
scattered  through  the  deeper  subsoil.  There  is  a  distinct  line  of  con- 
tact between  the  sandy  surface  soil  and  the  underlying  clay,  but  the 
upper  part  of  the  subsoil  contains  a  larger  percentage  of  sand  than 
that  found  at  a  depth  of  30  to  36  inches.  The  depth  of  the  fine  sandy 
loam  soil  often  varies  considerably  within  small  areas,  owing  to  the 
fact  that  when  dry  the  loose  surface  material  is  shifted  by  the  wind, 
forming  small  drifts.  Small  areas  of  the  Victoria  fine  sandy  loam  are 
sometimes  encountered,  where  the  underlying  clay  has  a  reddish- 
brown  color  due  to  the  large  quantity  of  iron  it  contains.  These  areas, 
however,  are  rare  in  occurrence  and  are  very  limited  in  extent. 

The  Victoria  fine  sandy  loam  is  easily  reduced  to  a  state  of  thorough 
cultivation,  and  crops  on  this  type  can  be  given  a  shallow  surface  cul- 
tivation immediately  after  rain  without  danger  of  forming  clods  or 
impairing  the  physical  condition  of  the  soil. 

The  larger  bodies  of  this  soil  are  found  in  the  northern  part  of 
the  area,  occupying  the  uplands  adjacent  to  the  valley  of  the  Nueces 
River.  An  extensive  tract  also  occurs  in  the  northeastern  corner, 
extending  in  a  northwesterly  direction  from  the  bluff  along  Corpus 
Christi  Bay,  just  south  of  Corpus  Christi,  to  the  bluffs  along  Nueces 
Bay  northwest  of  Corpus  Christi.  Other  areas  of  very  limited  extent 
are  found  at  intervals  over  the  comparatively  level  upland  section. 
The  topography  of  the  land  bordering  the  valley  of  the  Nueces  Eiver 
is  quite  rolling.    The  hills,  however,  are  low  and  rounded,  with  shal- 
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low  valleys  intervening,  and  the  slopes  are  seldom  steep  enough  to 
cause  serious  erosion.  The  topography  farther  back  from  the  river 
valley  is  less  rolling,  and  the  surface  of  some  of  the  larger  tracts  is 
comparatively  level  or  gently  undulating.  The  smaller  areas  foimd 
in  the  broad,  comparatively  level  plain,  occupied  mainly  by  the  Vic- 
toria clay,  usually  occur  as  low  mounds  or  ridges  slightly  higher  than 
the  surrounding  land. 

The  topography  and  light  sandy  texture  of  the  Victoria  fine  sandy 
loam  insures  good  natural  drainage.  The  heavy  clay  subsoil  aids 
materially  in  preventing  excessive  drainage  in  the  more  rolling  areas, 
and  the.  loose  fine  sand  which  is  constantly  shifted  over  the  surface  by 
the  wind  prevents  exce^ive  losses  of  soil  moisture  by  evaporation,  so 
that  crops  on  this  type  often  suffer  less  from  droughts  than  those  on 
some  of  the  soils  of  heavier  texture. 

The  origin  of  the  Victoria  fine  sandy  loam  can  be  traced  to  the 
drifting  of  sand  from  the  old  coast  line  of  Nueces  Bay  to  the  adjacent 
areas,  giving  a  shallow  sandy  veneer  to  the  older  formation  of  cal- 
careous clay.  The  smaller  areas  farther  back  from  the  ancient  coast 
line  probably  represent  the  remains  of  small  sand  hills,  which  have 
been  almost  entirely  leveled  by  the  winds. 

The  soil  seems  well  adapted  to  the  growing  of  early  truck  crops, 
but  it  is  necessary  to  fertilize  heavily  in  order  to  obtain  large  yidds 
of  onions  and  cabbage.  It  is  well  adapted  to  tomatoes  and  also  gives 
yields  of  lettuce  and  melons  equal  to  those  obtained  on  any  other  type 
in  the  area.  When  shallow  surface  cultivation  and  other  methods 
which  tend  to  conserve  the  soil  moisture  are  practiced  the  yields  are 
always  increased.  Cotton  gives  an  average  yield  of  about  one- 
half  bale  per  acre  where  no  fertilizer  is  used.  When  fertilized 
and  properly  cultivated  much  larger  yields  are  secured.  Com  is 
grown  to  a  limited  extent  and  produces  about  20  bushels  per  acre. 

Without  fertilization  the  average  yield  of  onions  is  estimated  at 
about  5,000  pounds  per  acre,  but  where  heavily  fertilized  and  care- 
fully cultivated  a  yield  of  10,000  to  12,000  pounds  per  acre  is  often 
secured.  Lettuce  does  exceedingly  well  and  is  a  very  profitable  crop. 
Cowpeas  and  beans  also  do  well  and  are  also  beneficial  in  keeping  the 
soil  in  a  productive  state.  Both  Irish  and  sweet  potatoes  give  fair 
yields.  Sweet  potatoes  seem  better  adapted  to  this  soil  than  to  the 
types  of  heavier  texture.  Watermelons  are  grown  to  a  limited  extent 
and  give  good  returns.  Tomatoes  also  yield  well  and  if  properly 
cultivated  the  crop  is  seldom  a  failure. 

This  land  is  valued  at  $25  to  $100  an  acre,  according  to  its  location 
in  the  area  and  the  extent  of  improvements  on  it. 
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The  following  table  gives  the  average  results  of  mechanical  analyses 
of  the  soil  and  subsoil  of  this  type : 

Mechanical  analyses  of  Victoria  fine  sandy  loam. 


No. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

Silt. 

daj. 

18376,18877 

Soil 

Percent 

0.1 

.2 

PereenL 
0.6 

.8 

Percent 
2.0 
1.7 

Percent 
60.1 
84.2 

Percent 
25.7 
11.0 

Percent 
16.2 
23.6 

Percent 
6.7 

18876, 18378 

Subsoil 

27.7 

The  following  sample  contained  more  than  one-half  of  1  per  cent  of  calcium  carbonate 
(CaCQi)  :  No.  18376.  13.60  per  cent. 

VICTOBIA  LOAM. 

The  Victoria  loam  consists  of  10  or  12  inches  of  light-brown  to 
dark-gray  loam  grading  into  a  light-drab  to  slate-colored  clay,  which 
contains  a  considerable  quantity  of  sand  near  the  contact  with  the 
loamy  top  soil,  but  becomes  heavier  and  more  compact  as  the  depth 
increases.  Small  deposits  of  lime  are  found  scattered  through  the 
subsoil. 

The  surface  soil  contains  enough  clay  to  make  it  slightly  sticky 
when  wet,  but  there  is  enough  sand  present  to  prevent  it  from  form- 
ing into  hard  clods  when  cultivated  and  to  give  it  a  loamy  friable 
character.  The  soil  represents  the  type  intermediate  between  the 
heavy  Victoria  clay  and  the  lighter  textured  Victoria  fine  sandy 
loam.  When  the  Victoria  loam  borders-  the  Victoria  fine  sandy 
loam  the  surface  soil  contains  higher  percentages  of  sand  than  usual. 
This  is  due  to  the  larger  percentage  of  fine  sand,  which  has  been 
deposited  along  the  boundaries  of  these  two  soils  by  the  action  of  the 
wind.  A  very  thin  layer  of  this  fine  wind-blown  sand  is  often  found 
on  the  compact  surface  of  the  uncultivated  land,  giving  it  a  slightly 
grayish  appearance,  and  small  areas,  only  a  few  square  rods  in  ex- 
tent, sometimes  are  seen  where  this  sandy  material  has  been  formed 
into  shallow  drifts,  giving  the  soil  a  slightly  lighter  texture  than  that 
of  the  typical  Victoria  loam.  On  the  other  hand,  where  this  soil 
borders  the  Victoria  clay,  the  loamy  surface  soil  becoines  shallower 
and  the  clay  content  gradually  increases  until  it  grades  into  the 
heavier  black  clay. 

This  soil  is  found  in  areas  containing  a  few  square  rods  to  several 
square  miles,  scattered  over  the  upland  in  almost  every  part  of  the 
survey.  The  topography  is  in  general  almost  level,  but  in  detail  con- 
sists of  low  elevations  and  small  shallow  basins,  making  the  sur- 
face of  many  of  the  larger  areas  gently  undulating. 

The  natural  drainage  of  the  greater  part  of  the  Victoria  loam  is 
good,  but  some  of  the  small  shallow  basins  receive  the  drainage  waters 
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from  the  surrounding  land  at  times  of  heavy  rainfall  and  remain  in 
a  wet  condition  until  the  water  has  evaporated.  On  drying,  the  sur- 
face of  these  small  basins  becomes  hard,  baked,  and  sun  cracked  and 
usually  has  a  light  grayish  appearance. 

The  Victoria  loam  is  formed  by  a  mixture  of  the  fine  sandy  material 
composing  the  lighter  fine  sandy  loam  or  fine  sand  with  the  finer  tex- 
tured material  of  the  heavy  clay  soil  covering  the  greater  part  of  the 
upland  plains.  Some  of  this  fine  sand  was  probably  mixed  with  the 
heavier  clay  soil  at  the  time  of  deposition,  but  the  sand  content  of 
the  greater  proportion  of  this  type  has  resulted  from  the  action  of 
the  wind. 

The  soil  supports  a  very  heavy  growth  of  a  great  variety  of  vegeta- 
tion, principally  mesquite  and  several  species  of  cacti.  With  the 
exception  of  the  few  small  basins  mentioned  above,  where  the  natural 
drainage  is  poor,  the  land  is  very  productive  and  is  well  adapted  to 
truck,  as  well  as  to  cotton  and  other  general  farm  crops. 

The  Victoria  loam  is  considered  the  best  soil  in  the  area  for  the 
growing  of  onions  and  is  also  well  adapted  to  cabbage,  lettuce,  and 
cucumbers.  Very  careful  cultivation,  however,  is  necessary  in  order 
to  get  the  best  results  on  this  soil.  If  deep  plowing  is  practiced  and 
the  soil  is  kept  free  from  weeds  and  is  given  a  shallow  surface  culti- 
vation at  frequent  intervals,  a  profitable  yield  is  always  secured.  In 
seasons  of  ordinary  rainfall  the  average  yield  of  onions  is  estimated 
at  10,000  pounds  per  acre,  and  in  years  having  a  larger  precipitation 
the  yields  may  reach  12,000  to  15,000  pounds  per  acre.  The  average 
yield  of  cabbage  is  about  14,000  pounds  per  acre,  but  a  yield  of  20,000 
pounds  is  not  uncommon  on  areas  which  have  been  carefully  culti- 
vated. Okra  has  been  grown  to  a  limited  extent  and  very  fair  yields 
obtained.  Cucumbers  do  well,  but  require  very  careful  cultivation, 
as  the  crop  is  liable  to  be  damaged  by  drought. 

Cotton  gives  an  average  yield  of  one-half  to  three- fourths  bale  per 
acre,  but  when  fertilizer  is  used  and  the  soil  is  properly  cultivated  a 
yield  of  1  bale  has  often  been  obtained.  Corn  has  been  grown  to  a 
limited  extent  and  yields  on  the  average  from  20  to  30  bushels  per 
acre,  with  maximum  yields  of  40  bushels  per  acre  under  the  most 
favorable  conditions.  Cowpeas  do  well  on  this  type  and  should  be 
included  in  the  rotation  of  crops,  especially  on  land  which  is  culti- 
vated throughout  the  year.  Sorghum  cane  is  another  of  the  general 
farm  crops  grown  successfully.  At  present  only  a  limited  acreage  is 
planted.  Two  cuttings  are  u^ally  obtained,  and  sometimes  in  a  very 
favorable  season  three  cuttings  may  be  made.  With  the  average  rain- 
fall Irish  potatoes  yield  from  60  to  75  bushels  per  acre.  The  yield 
is  usually  very  light  in  dry  seasons.  Sweet  potatoes  are  also  produced 
to  a  limited  extent  and  with  ordinary  rainfall,  when  carefully  culti- 
vated, the  yield  is  fair. 
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The  undeveloped  land  of  this  type  is  valued  at  $20  to  $50  an  acre, 
according  to  distance  from  the  local  markets  and  a  shipping  point. 
The  areas  under  cultivation  are  valued  at  $50  to  $100,  depending  upon 
their  location  and  the  character  of  improvements. 

The  following  table  gives  the  average  results  of  mechanical  analy- 
ses of  the  soil  and  subsoil  of  this  type: 

Mechanical  analyses  of  Victoria  loam. 


No. 

Description. 

Fine 
gravel. 

Coaree 
sand. 

Medium 
aand. 

Fine 
sand. 

Very  fine 
sand. 

sut. 

Clay. 

18355,18367 

Soil 

Percent. 

1.1 

.0 

Percent. 

4.1 

.5 

Percent. 

2.6 

.8 

Percent. 
21.0 
35.4 

Percent. 
16.5 
18.8 

Percent 
86.1 
21.3 

Percent. 
18.4 

18356,18358 

Subsoil 

28,0 

The  following  sample  contained  more  than  one-half  of  1  per  cent  of  calcium  carbonate 
(CaCOa)  :  No.  18358,  1.18  per  cent. 

SUMMARY. 

The  Corpus  Christi  area  is  located  on  the  Gulf  coast  of  South 
Texas  and  comprises  232,192  acres,  or  about  363  square  miles,  in  the 
northeastern  part  of  Nueces  County.  The  greater  part  of  the  area 
is  an  almost  level  plain,  the  remainder,  the  country  bordering  the 
valley  of  the  Nueces  River,  is  generally  rolling.  The  "  flats  "  occu- 
pying the  river  valley  are  level  and  poorly  drained. 

Drainage  is  effected  by  the  Nueces  River  and  several  large  inter- 
mittent creeks.  Although  the  area  is  thinly  settled  at  present,  the 
incoming  population  is  considerable  and  agricultural  development 
is  progressing  rapidly.  The  St.  Louis,  Brownsville  and  Mexico,  the 
Texas  Mexican,  and  the  San  Antonio  and  Aransas  Pass  railroads 
furnish  good  transportation  facilities. 

Corpus  Christi,  a  town  of  about  10,000  inhabitants,  is  the  principal 
town  in  the  area  and  also  the  local  market  for  all  products. 

The  climate  is  very  mild  in  winter  and  is  not  extremely  warm  in 
summer.  The  maximum  temperature  recorded  at  Corpus  Christi 
during  the  past  nineteen  years  is  98°.  It  is  very  unusual  for  the 
temperature  to  go  below  27°  or  28°  in  winter. 

For  a  long  while  stock  raising  was  the  leading  industry.  In  recent 
years,  however,  there  has  been  rapid  agricultural  development,  espe- 
cially in  the  growing  of  truck  crops. 

Seven  types  of  soil  were  mapped. 

The  Lomalta  clay  is  an  undrained  soil  in  the  northern  part  of  the 
area,  occupying  low  flats  in  the  valley  of  the  Nueces  River  and  along 
Nueces  Bay.  None  of  this  type  is  under  cultivation.  It  supports  a 
growth  of  coarse  grass  and  is  utilized  mainly  for  pasture. 
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The  Nueces  fine  sand  is  for  the  most  part  used  as  pasture  land, 
though  a  limited  acreage  is  cultivated,  giving  fair  yields  of  cotton, 
melons,  sweet  potatoes,  and  early  vegetables. 

The  Victoria  clay,  an  upland  type,  when  properly  managed  is 
the  most  productive  soil  in  the  area.  This  land  was  formerly  an 
open  prairie  covered  with  a  heavy  growth  of  native  grasses,  but  in 
recent  years  the  vegetation  has  consisted  largely  of  mesquite,  cactus, 
etc.,  which  has  diminished  its  value  as  pasture  land.  Where  culti- 
vated good  yields  of  cotton,  cabbage,  cucumbers,  and  onions  are  se- 
cured. If  well  cultivated  various  truck  crops  can  be  successfully 
grown.    It  is  valued  at  $20  to  $150  an  acre. 

The  Corpus  Christi  clay  is  mainly  pasture  land,  a  comparatively 
small  acreage  being  under  cultivation.  When  not  damaged  or  de- 
stroyed by  overflows  of  the  river  fair  yields  of  com  have  been  se- 
cured, and  some  garden  truck  has  been  grown  on  the  better  drained 
portion  of  the  type.  * 

The  Victoria  fine  sandy  loam  seems  well  adapted  to  early  truck 
crops,  such  as  onions,  cabbage,  lettuce,  melons,  tomatoes,  and  pota- 
toes, and  gives  fair  yields  of  cotton  and  corn. 

The  Victoria  loam,  found  in  scattered  areas  over  the  upland  in 
almost  every  part  of  the  survey,  is  a  productive  soil.  It  is  adapted  to 
truck  as  well  as  to  cotton  and  other  general  farm  crops.  It  is  con- 
sidered the  best  soil  in  the  area,  for  the  growing  of  onions.  The 
native  vegetation  consists  largely  of  mesquite  and  cactus. 

The  Coastal  beach  comprises  small  areas  along  Corpus  Christi  Bay 
and  Nueces  Bay.  These  beach  deposits,  thrown  up  by  the  action  of 
waves,  are  of  no  agricultural  value. 


Digitized  by 


Google 


Digitized  by 


Google 


SOIL  SURVEY  OF  FRANKLIN  COUNTY,  TEXAS. 

By  A.  E.  KOCHER  and  W.  S.  LYMAN. 
DESCRinnON    OF   THE    AREA. 

Franklin  County  lies  in  the  northeastern  part  of  the  State  of 
Texas,  in  the  second  tier  of  counties  from  the  Oklahoma  line,  being 
separated  from  Oklahoma  by  Red  River  County,  and  is  the  fourth 
county  from  the  Arkansas  line.  It  is  bounded  on  the  north  by  Sul- 
phur River,  on  the  east  by  Titus  and  Camp  counties,  on  the  south  by 
Wood,  and  on  the  west  by  Hopkins  County.    It  is  included  between 


Fig.  24.~Sketch  map  showing  location  of  the  Franklin  County  area,  Texas. 

the  meridians  95°  6'  30"  and  95°  16'  west  longitude  and  the  parallels 
32°  57'  24"  and  32°  22'  26"  north  latitude.  It  is  one  of  the  smaller 
counties  in  the  State,  containing  only  186,944  acres,  or  about  292 
square  miles.  Geographically  the  county  occupies  a  position  between 
two  natural  divisions  of  the  Stata  To  the  west  occurs  the  broad 
treeless  region  of  Central  Texas,  with  its  characteristic  level  or 
gently  rolling  topography,  While  to  the  east  is  found  the  more 
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broken  eroded  district  of  East  Texas.  Each  of  these  divisions  is 
represented  in  the  .county,  but  the  prairie  region,  which  occurs 
mainly  in  the  northern  part,  occupies  only  about  15  per  cent  of  the 
total  area.  Here  the  topography  is  quite  level,  and  the  few  streams 
flowing  through  the  section  have  comparatively  shallow  channels. 
The  drainage  is  good,  the  principal  stream  in  this  region  being  the 
Sulphur  River,  which  boimds  the  county  on  the  north.  This  stream 
has  its  source  in  the  Grand  Prairie  belt  to  the  west  and  for  several 
miles  flows  through  black  calcareous  clays.  During  times  of  flood  a 
large  quantity  of  this  fine  material  has  been  brought  down  and  de- 
posited over  a  broad,  level  flood  plain,  forming  a  soil  of  unusual 
strength  and  productivity. 

The  topography  of  the  southern  half  of  the  county  is  considerably 
more  broken  than  is  that  of  the  northern  half,  a  condition  due 
largely  to  erosion.  In  general,  however,  the  surface  features  of  the 
county  are  somewhat  less  broken  than  is  usually  the  case  in  other 
East  Texas  counties. 

By  reference  to  the  accompanying  map  it  will  be  seen  that  two 
prominent  divides  separate  the  drainage  systems  of  the  county.  One 
of  these,  between  Sulphur  River  and  White  Oak  Creek,  passes  from 
east  to  west  across  the  northern  part  of  the  county,  including  the  lo- 
cations of  Hagansport  and  Lavada.  The  second  and  more  noticeable 
divide,  separating  the  drainage  systems  of  White  Oak  and  Cypress 
creeks,  passes  through  the  town  of  Purley  and  thence  north  and  east 
beyond  the  limits  of  the  county. 

The  drainage  systems  of  the  area  are  well  established,  several 
streams  having  attained  considerable  size  before  entering  the  county 
from  the  west.  White  Oak  Creek,  the  largest  of  these,  has  its  source 
near  Sulphur  Springs,  and  after  traversing  the  width  of  the  county 
enters  Sulphur  River  about  30  miles  to  the  east.  Entering  White 
Oak  Creek  from  the  south  are  several  lesser  streams,  of  which  Big 
Creek  is  the  most  important.  This  stream,  rising  in  the  vicinity  of 
Purley,  flows  nearly  north  for  about  10  miles,  and  with  its  numerous 
laterals  from  the  east  completely  drains  this  part  of  the  county.  Be- 
yond the  divide  to  the  east  and  south  the  county  is  drained  by  Cy- 
press and  Brushy  creeks,  the  former  of  which  has  four  important 
tributaries  entering  from  the  north — namely.  Panther,  Broughams, 
Andys,  and  Smiths.  Brushy  Creek,  which  forms  a  part  of  the  east 
county  line,  has  several  important  branches  entering  from  the  west, 
among  the  largest  of  which  is  Dry  Cypress  Creek. 

The  area  now  included  in  the  county  received  its  first  permanent 
settlers  about  the  year  1836.  These  came  from  Tennessee,  and  for 
more  than  thirty  years  the  immigrants  to  the  county  were  natives  of 
that  State.    In  1870  immigration  began  to  come  in  from  Georgia 
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and  Alabama,  and  five  years  later  the  county  was  organized.  Settle- 
ment, however,  was  slow  until  1887,  when  the  completion  of  the  rail- 
road across  the  county  encouraged  development.  The  county  is  still 
but  sparsely  settled.  In  a  total  of  118,528  acres  included  in  farms, 
according  to  the  Twelfth  Census,  only  69,841  are  under  cultivation. 

Mount  Vernon,  the  county  seat,  is  the  largest  town  in  the  area. 
Winnsboro,  on  the  southern  line,  has  a  population  of  about  960  and  is 
an  important  shipping  point  for  the  southern  part  of  the  county. 
Another  shipping  point  is  Winfield,  which  is  situated  just  across  the 
line  in  Titus  County,  on  the  St.  Louis  Southwestern  Railroad.  Other 
small  centers  in  the  northern  part  of  the  county  are  Daphne,  Lavada, 
and  Hagansport.  In  this  part  of  the  county  development  is  seriously 
hindered  by  the  absence  of  adequate  shipping  facilities.  The  St. 
Louis  Southwestern  Railroad,  crossing  the  central  part  of  the  county 
in  an  east  and  west  direction,  connects  the  area  with  St.  Louis  and 
the  principal  cities  of  the  north  and  with  Dallas  and  Fort  Worth 
on  the  west.  The  latter  point  is  an  important  one  because  of  the 
active  demand  for  live  stock  at  that  place.  The  Missouri,  Kansas 
and  Texas  Railroad,  touching  the  southern  end  of  the  county  near 
Winnsboro,  provides  transportation  facilities  for  that  place  and 
vicinity. 

CLIMATE. 

The  climate  of  Franklin  County  is  mild  and  agreeable.  The  sum- 
mers are  long,  but  the  heat  is  usually  tempered  by  the  cool  breezes 
from  the  Gulf. 

During  the  period  from  1894  to  1903,  according  to  the  records  of 
the  Weather  Bureau  station  at  Paris,  the  average  number  of  days  on 
which  the  temperature  exceeded  100°  was  17,  varying  from  none  in 
1895  to  37  in  1899. 

The  winters  as  a  rule  are  moderate,  but  are  occasionally  marked 
by  sudden  falls  of  temperature,  due  to  "  northers,"  or  sudden  cold 
waves  from  the  North.  These  periods,  however,  are  rarely  more  than 
two  or  three  days  in  length  and  are  not  frequent.  Plowing  can  be 
done  during  any  month  of  the  year  and  the  growing  season  is  such 
that  at  least  two  plantings  of  most  crops  can  be  matured  between  the 
opening  of  spring  and  the  first  killing  frost  of  fall. 

The  following  table,  compiled  from  the  records  of  the  Weather 
Bureau  station  at  Paris,  gives  the  normal  monthly  and  annual  tem- 
perature and  precipitation,  etc. 
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Normal  monthly  and  annual  temperature  and  precipitation,  etc. 


Month. 


Temperature. 


Mean. 


Absolute 
maximum. 


Absolute 
minimum. 


Precipitation. 


Mean. 


Total 

amount 

for  the 

driest 

year. 


Total 
amount 
for  the 
wettest 

year. 


Snow, 
average 
deptii. 


Of. 


<^F. 


January . . , 
February . . 

March 

April 

May 

June , 

July 

August 

September. 
October.... 
November, 
December, 

Year 


84 
92 
96 
96 
104 
108 
110 
106 
96 
86 
80 


8 
-18 
18 
29 
38 
46 
60 
67 
42 
33 
18 
6 


Inchu. 
2.1 
2.0 
8.5 
2.9 
4.5 
8.3 
3.1 
2.0 
2.8 
2.3 
2.7 
2.1 


Inchet. 
3.1 

.3 

.6 
3.2 
2.4 
1.2 
1.5 
Trace. 

.6 
8.0 

.6 
1.9 


Inchet. 
0.4 
2.2 
4.0 
4,7 
4.3 
2.0 
4.6 
.1 
6.7 
3.8 
11.9 
3.4 


Indie*, 
1.8 
1.4 
0 
0 
0 
0 
0 
0 
0 
0 
0 
.6 


64 


110 


-18 


38.8 


18.4 


48.1 


3.7 


Ayerage  date  of  latest  killing  frost  in  spring,  March  28,  and  of  the  first  in  fall,  No- 
vember 15. 

Date  of  latest  killing  frost  in  spring,  April  12,  and  of  earliest  in  fall,  November  S. 

From  this  it  will  be  seen  the  coldest  month  is  February,  and  the 
hottest  months  are  June,  July,  August,  and  September,  for  the  last 
four  of  which  occasional  temperatures  above  100°  are  usually  re- 
corded. 

As  a  rule  the  rainfall  is  ample  and  well  distributed,  although  dry 
years  occur,  when  considerable  loss  is  occasioned  through  insufficient 
cultivation  and  failure  to  conserve  soil  moisture.  The  average  yearly 
rainfall  at  Paris  is  33.3  inches,  of  which  10.9,  or  nearly  one-third, 
occurs  during  May,  June,  and  July.  The  total  precipitation  for  the 
wettest  year  is  48.1  inches,  and  for  the  driest  year  18.4  inches.  Of 
this  precipitation  3.1  inches  are  recorded  for  the  growing  months  of 
June,  July,  and  August. 

The  average  date  of  the  last  killing  frost  in  the  spring  is  March  28, 
and  of  the  first  in  the  fall  November  15,  giving  an  average  growing 
season  of  232  days.  The  latest  recorded  date  of  a  killing  frost  in 
spring  is  April  12,  and  of  the  earliest  in  the  fall  November  3. 

AGRICULTURE. 

From  the  settlement  of  the  county  in  1836  agriculture  has  been  the 
dominant  industry.  Until  after  the  civil  war  subsistence  crops  such 
as  wheat,  corn,  potatoes,  and  vegetables  only  were  grown.  This  was 
due  to  the  fact  that  the  nearest  market  for  salable  products  was  at 
Jefferson,  65  miles  away,  and  cotton  was  in  very  little  demand.    The 
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methods  in  use  during  these  early  years  were  necessarily  crude.  No 
effort  was  made  to  cultivate  the  prairie  soils,  settlement  being  mainly 
on  the  sandy  lands  near  the  edge  of  the  timber  belt.  The  prairies, 
however,  were  highly  valued  as  ranges  for  stock,  and  for  many  years 
the  early  settlers  derived  their  sole  income  from  this  source.  At  the 
close  of  the  civil  war  the  methods  of  agriculture  began  to  change. 
New  settlers  came  in  from  Alabama  and  Georgia  and  took  up  the 
sandy  lands  in  the  southern  part  of  the  county.  At  this  time  cotton 
was  high  and  ia  a  few  years  crowded  out  wheat  entirely,  notwith- 
standing the  fact  that  cotton  had  to  be  marketed  65  miles  away. 
About  1885  the  growing  of  wheat  was  again  attempted,  but  the 
practice  soon  died  out,  and  in  the  year  1900,  according  to  the  records 
of  the  Twelfth  Census,  only  549  acres  were  grown,  with  an  average 
yield  of  less  than  10  bushels  per  acre.  Since  this  date  practically  all 
of  the  wheat  products  used  in  the  county  have  been  imported. 

In  1887  a  great  stimulus  was  given  the  agriculture  of  the  county 
by  the  completion  of  the  St.  Louis  Southwestern  Railroad,  by  which 
the  county  was  placed  on  a  direct  line  with  the  most  important 
markets  of  the  North.  During  the  next  few  years  settlement  was 
rapid,  but  for  the  last  decade  the  increase  in  population  has  been 
slight.  A  decided  improvement,  however,  has  been  made  in  the 
agricultural  methods  and  conditions.  The  acreage  of  trucking  crops 
has  been  largely  increased,  and  in  ttie  vicinity  of  Winnsboro  the  peach 
industry  has  been  widely  extended.  According  to  reliable  farmers, 
80,000  peach  trees  were  planted  near  this  town  in  1905,  in  1906  there 
were  planted  180,000,  and  in  1907  150,000  more ;  so  it  is  safe  to  esti- 
mate that  at  the  present  time  there  are  at  least  a  half  million  trees 
in  this  vicinity  just  coming  into  bearing.  Young  orchards  are  also 
being  put  out  around  Mount  Vernon,  and  the  prospects  for  financial 
success  are  encouraging.  This  activity  shows  an  awakening  to  the 
agricultural  possibilities  of  the  county  as  a  fruit  district,  for  in 
1900,  according  to  the  census,  the  total  value  of  the  orchard  products 
was  only  $9,078.  Vegetables  have  always  held  a  prominent  place 
in  the  acreage  of  cultivated  crops,  their  total  value  in  1900  being 
$21,796.  During  the  year  1907  it  was  estimated  that  50  carloads  of 
Rockyford  cantaloupes  were  shipped  from  Winnsboro  alone,  besides 
considerable  quantities  of  cabbage,  etc.  In  the  same  section  water- 
melons are  beginning  to  be  grown  in  a  small  way  and  give  promise 
of  being  a  success.  The  greatest  efforts,  however,  have  been  devoted 
to  the  production  of  cotton  and  corn,  of  which  19,632  and  18,039 
acres,  respectively,  were  planted  in  1900.  From  this  acreage  7,058 
bales  of  cotton  and  318,730  bushels  of  corn  were  produced.  During 
this  year  2,044  acres  of  oats  were  planted,  giving  on  an  average  a  yield 
of  about  20  bushels  per  acre.  Notwithstanding  the  marked  adapta- 
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tion  of  some  of  the  lowland  soils  to  the  production  of  forage  crops 
and  grasses,  little  effort  is  made  to  utilize  them  for  this  purpose. 
Only  396  tons  of  tame  grasses  were  produced  in  the  county  in  1900, 
and  since  that  date  this  amount  has  probably  not  been  much  increased, 
although  considerable  quantities  of  feed  stuffs  are  annually  imported 
from  the  West.  In  1900  the  county  produced  108  acres  of  alfalfa,  but 
the  acreage  at  the  present  time  is  probably  much  less.  This  condi- 
tion is  due  in  a  large  measure  to  the  fact  that  the  soils  used  were  not 
those  best  adapted  to  the  plant.  The  county  possesses  several  soils 
which  if  properly  drained  and  protected  from  standing  water  would 
be  well  adapted  to  alfalfa.  These  are  the  Houston  clay,  Wabash 
clay,  Sanders  clay  loam,  Wilson  clay  loam,  and  Wilson  loam.  Al- 
though the  adaptability  of  the  sandy  meadow  lands  to  the  production 
of  sugar  cane  is  quite  generally  recognized  throughout  the  county, 
few  fields  of  more  than  one-half  acre  in  extent  are  seen  on  any  farm. 
As  the  yield  ranges  from  250  to  500  gallons  of  sirup  per  acre,  which 
sells  readily  for  35  to  50  cents  a  gallon,  it  would  seem  that  a  greater 
effort  should  be  made  to  produce  the  crop  commercially. 

During  the  last  two  years  considerable  attention  has  been  given  to 
the  production  of  peanuts.  The  sandy  soils  in  the  vicinity  of  Winns- 
boro  and  Mount  Vernon  are  well  adapted  to  this  crop  and  return 
yields  of  45  to  95  bushels  per  acre.  The  average  price  of  the  nuts  is 
about  95  cents  per  bushel,  most  of  the  crop  being  disposed  of  at  Mar- 
shall and  Terrell,  where  mills  for  the  extraction  of  the  oil  have 
recently  been  located. 

The  rotation  most  commonly  practiced  throughout  the  county  is 
little  suited  to  the  requirements  of  the  soils.  Cotton  and  corn,  being 
the  chief  crops  grown,  follow  themselves  or  each  other  in  the  rotation 
year  after  year.  The  commendable  practice  of  planting  cowpeas  in 
the  cornfields  at  the  time  of  the  last  cultivation  is  becoming  more 
common,  but  is  not  yet  as  general  as  it  should  be.  Ridge  cultivation 
is  still  employed  on  some  of  the  soils,  but  it  is  being  recognized  that 
this  method  favors  the  loss  of  soil  moisture  and  the  practice  is  grad- 
ually giving  way  to  level  culture.  Cotton  seed  has  been  used  as  a 
fertilizer  for  several  years,  but  the  use  of  commercial  fertilizers  dates 
back  only  a  few  years,  as  is  shown  by  the  fact  that  according  to  the 
Twelfth  Census  only  $124  was  expended  for  this  purpose  in  1900. 
Since  then  the  county's  expenditure  for  fertilizer  has  increased  several 
thousand  dollars. 

As  a  rule  the  labor  used  throughout  the  county  is  cheap,  but  the 
efficiency  is  usually  rather  low.  The  average  wage  for  day  laborers 
is  about  50  cents  a  day  or  from  $10  to  $15  per  month  and  board.  Al- 
though a  few  large  tracts  of  land  are  held  by  individuals  as  forest,  or 
for  grazing,  the  average  size  of  farms  in  the  county  is  relatively  small, 
being  in  1900  only  77.9  acres.    During  that  year  the  percentage  of 
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fanjis  operated  by  the  owners  was  44.1^  but  since  that  date  many  of 
the  tenants  have  acquired  title  to  lands  and  now  operate  their  own 
farms.  The  rental  paid  is  on  the  usual  share  plan,  by  which  the 
tenant  furnishes  everything  but  the  land  and  buildings  and  receives 
one-half  the  crops.  When  the  tenant  furnishes  only  the  labor  he  is 
given  one-third  of  the  corn  and  one- fourth  of  the  cotton.  Until  the 
development  of  the  trucking  industries  within  the  last  few  years  the 
value  of  lands  in  the  county  was  very  low.  Most  of  the  land  can 
still  be  bought  for  $5  to  $10  an  acre,  but  in  the  vicinity  of  Mount 
Vernon,  near  Winnsboro,  and  in  the  heavy  bottoms  of  Sulphur  River, 
the  value  ranges  from  $15  to  $30  an  acre. 

As  is  common  throughout  the  most  of  the  South,  the  greatest 
hindrance  to  the  agricultural  development  is  the  continuance  of  the 
one-crop  system.  Cotton  and  corn  are  the  chief  crops  grown,  but  a 
greater  effort  should  be  made  to  introduce  a  more  diversified  system 
which  will  include  the  growing  of  live  stock,  fruits,  vegetables,  and 
truck.  While  a  few  small  herds  of  cattle  are  being  grazed  on  the 
prairies,  the  number  that  is  still  being  kept  in  the  county  is  far  below 
that  which  should  be  produced.  Not  only  should  a  greater  number 
of  animals  be  kept,  but  there  is  an  urgent  need  for  the  introduction 
of  improved  breeds  of  stock,  and  to  this  end  it  is  imperative  that 
the  production  of  grasses  f^id  feed  stuffs  be  first  given  additional 
attention. 

SOILS. 

From  the  standpoint  of  formation  the  soils  of  Franklin  County 
fall  naturally  into  two  general  divisions — the  upland  or  sedimentary 
soils  and  the  lowland  or  alluvial  soils.  The  upland  soils  may  again 
be  broadly  divided  into  seven  general  groups  or  series,  while  those 
of  the  lowlands,  exclusive  of  Meadow,  fall  naturally  into  two.  The 
upland  series  are  what  is  known  as  the  Susquehanna,  Norfolk, 
Lufkin,  Wilson,  Caddo,  and  Orangeburg,  all  of  which  have  been 
previously  mapped  in  other  Texas  areas.  The  first  four  of  these 
series  are  general  in  occurrence  and  are  represented  in  the  county  by 
two  or  three  types  each,  while  the  others  are  of  limited  extent  and 
represented  by  but  one  type  each. 

Geologically  the  county  occupies  an  intermediate  position  between 
the  Eocene  sands  of  the  East  Texas  timber  belt  and  the  heavier 
Cretaceous  deposits  of  the  Grand  Prairie  region.  About  four-fifths 
of  the  county  is  occupied  by  the  East  Texas  sands,  from  which 
are  derived  11  of  the  15  upland  soils.  West  of  these  sands  a  narrow 
strip  extends  southward  to  the  Colorado  River  and  beyond,  parallel- 
ing the  eastern  border  of  the  Cretaceous  prairie  belt.  This  strip, 
which  forms  the  northern  part  of  Franklin  County,  is  mainly  level 
prairie,  dotted  here  and  there  with  small  groves  of  scrub  oak  and 
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hickory.  The  soil  materials  consist  chiefly  of  brown  fine  sands,  oyer- 
lying  stiff  laminated  clays.  T^hese  "  basal  clays,"  so  called  from  their 
position  as  the  lowermost  beds  of  the  Eocene,  are  usually  gray  or 
brown  in  color  and  in  their  lower  depths  are  almost  always  stratified. 

The  lowlands,  exclusive  of  Meadow,  are  made  up,  first,  of  the 
Sanders  soils,  or  gray  silt  loams  and  clays  of  the  central  and  southern 
parts  of  the  county  found  along  White  Oak,  Cypress,  and  Brushy 
creeks,  and,  second,  of  the  Wabash  or  black,  heavy  soils  brought  down 
from  the  Grand  Prairie  region  and  dep>osited  along  the  Sulphur 
River  bottoms.  These  soils  during  various  seasons  of  the  year  are 
all  more  or  less  subject  to  overflow  and  in  their  present  condition 
are  of  relatively  low  agricultural  value.  The  Wabash  clay,  however, 
is  an  exceptionally  strong  soil  and  if  drained  and  protected  from 
overflows  would  be  one  of  the  most  valuable  in  the  county. 

The  most  widely  distributed  soil  in  the  county  is  the  Susquehanna 
fine  sandy  loam.  This  is  practically  identical  with  the  type  of  the 
same  name  found  in  other  East  Texas  areas. 

Only  a  very  little  typical  Norfolk  fine  sandy  loam  is  found  in 
Franklin  County.  The  type  is  usually  closely  associated  with  one 
of  the  soils  of  the  Susquehanna  or  a  phase  of  the  Caddo  fine  sandy 
loam  and  in  places  has  points  in  common  with  each  of  these  types. 

The  following  table  gives  the  names  and  areas  of  the  several  soil 
types,  while  the  accompanying  map  shows  their  distribution  over 
the  county : 

Areas  of  different  soils. 


Soil. 

Acres. 

Percent. 

Soil. 

Acres. 

Percent 

Susquehannaflne  Bandy  loam . 

Lufkin  fine  sandy  loam 

Norfolk  flnesand 

77.968 
22,8^ 
18,560 
14,848 
12,480 
9.408 
6,836 
5,812 
4.928 
8.840 

41.7 
12.2 
9.9 
7.9 
6.7 
6.0 
8.4 
2.8 
2,6 
2.0 

8.200 

2.176 

1,664 

1,280 

882 

832 

448 

L7 

Lufkin  silt  loam 

1.2 

SandeTs  clay  loam 

Wilfion  loftm -, 

Orangeburg  sand 

Meadow 

Houston  clay 

Caddo  fine  iandy  loam 

Wabash  clav 

Lufkin  fine  sand  r »..,,..... . 

8u8<iuebanna  clay  r . . .  r 

Total.. 

Norfolk  fine  sandy  loam 

186,944 

Randera  day.  .%,-rr» -, 

LUFKIN   FINE   SAND. 

The  soil  of  the  Lufkin  fine  sand  from  6  to  20  inches  is  a  gray  or 
brown  fine  sand  overlying  material  of  similar  texture  but  of  a  some- 
what lighter  color.  At  2  to  4  feet  deep  occurs  a  gray  or  mottled 
yellow  and  gray  compact  clay,  which  in  the  lower  depths  is  usually 
stratified.    The  soil  has  a  loose,  porous  structure  and  is  easily  worked. 

On  account  of  its  limited  extent,  the  type  is  of  very  little  agricul- 
tural importance.    Only  three  small  bodies  were  seen  in  the  northern 
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part  of  the  county,  the  largest  of  which  is  situated  about  1  mile 
northeast  of  Hagansport.  Here  it  occupies  a  position  20  to  30  feet 
below  the  level  of  the  adjacent  prairie  to  the  south  and  10  to  15  feet 
above  the  Sulphur  River  bottoms.  The  topography  of  this  body  is 
that  of  low  swells  and  hollows  with  a  difference  in  elevation  of  3  to  5 
feet.  In  the  northwest  corner  of  the  county  the  type  is  found  at  the 
base  of  low  hills  and  occupies  a  gentle,  uniform  slope.  The  surface 
drainage  is  therefore  good.  Its  formation  is  due  in  this  instance  to 
the  deposition  above  the  stratified  clays  of  sandy  materials  washed 
from  the  higher  lying  Susquehanna  soils. 

About  75  per  cent  of  this  type  was  orginally  covered  with  oaks 
and  hickory,  about  one-half  of  which  has  been  removed.  The  re- 
mainder of  the  type  is  prairie,  much  of  which  is  still  covered  by  the 
native  wild  grasses. 

Where  the  type  is  properly  drained  it  is  early  and  adapted  to  a 
wide  range  of  cultivated  crops.  The  nearest  market,  however,  is  12 
to  16  miles  away,  so  that  little  opportunity  for  the  shipment  of  crops 
is  given.  Only  a  few  acres  of  the  type  are  under  cultivation,  these 
being  devoted  to  cotton  and  com.  The  yield  of  the  former  is  from 
one-fifth  to  one-half  bale  per  acre,  with  an  average  of  about  one-third 
bale.  Corn  yields  on  an  average  about  15  bushels  per  acre.  The  land 
is  valued  at  $4  to  $7  an  acre. 

The  following  table  gives  the  results  of  mechanical  analyses  of 
the  soil  and  subsoil  of  this  type: 

Mechanical  analyses  of  Lufkin  fine  sand. 


No. 

Description. 

Fine 
gravel. 

Coaree 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  ilne 
sand. 

sut 

Clay. 

18825 

Sou 

Subsoil 

Percent 

0.2 

.3 

Percent. 

0.4 

.6 

Percent. 

0.8 

.3 

Percent. 
11.7 
12.9 

Percent 
21.4 
2«.9 

Percent 
60.4 
49.0 

Percent, 
6.6 

18826 

9.9 

LUFKIN    FINE   SANDY   LOAM. 


The  soil  of  the  Lufkin  fine  sandy  loam  is  a  dark-gray  or  brown 
rather  silty  fine  sand  or  fine  sandy  loam  from  8  to  20  inches  deep, 
with  an  average  depth  of  about  1  foot.  The  subsoil  is  an  impervious 
brown  or  gray  stratified  clay,  the  stratification  becoming  more  pro- 
nounced as  the  depth  increases.  When  dry,  the  soil  is  loose  and  friable 
and  easily  cultivated,  but  when  wet  becomes  compact  and  cohesive, 
in  which  condition  it  is  difiicult  to  handle. 

The  type  is  found  only  in  the  northern  half  of  the  county  and  is 
confined  mainly  to  the  prairie  region,  which  extends  in  two  continu- 
ous strips  in  an  east  and  west  direction  across  the  county.  One  of  the 
largest  and  most  important  bodies  is  found  just  north  of  Mount  Ver- 
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non,  whence  it  extends  eastward  along  White  Oak  Creek  beyond  the 
county  limits.  Another  body  occurs  to  the  south  of  Sulphur  River 
and  includes  Hagansport  and  Lavada. 

In  the  northeastern  part  of  the  county  a  characteristic  feature  of 
the  type  is  the  presence  of  small  mounds  from  2  to  4  feet  high  and 
from  20  to  40  feet  across.  On  these  the  material  is  a  fine  gray  sand  3 
feet  or  more  in  depth.  These  mounds  are  comparatively  few  in  num- 
ber and  their  aggregate  area  is  very  small. 

In  the  eroded  section  the  type  differs  somewhat  from  that  occurring 
on  the  prairie  in  that  the  surface  is  nearly  always  a  gray  fine  sand  or 
fine  sandy  loam,  the  lighter  color  being  due  to  the  smaller  quantity  of - 
organic  matter  incorporated  with  the  soil.  The  subsoil  is  also  lighter 
colored,  consisting  usually  of  gray  or  drab  stratified  clay.  The  princi- 
pal bodies  of  this  phase  were  found  southwest  of  Hagansport  and  as 
narrow  strips  along  the  north  side  of  White  Oak  Creek. 

Except  for  a  few  gently  rolling  areas,  the  topography  of  the  type 
is  uniformly  level  and  drainage  frequently  inadequate.  This  is 
especially  true  where  the  flat  areas  are  of  considerable  extent  for  the 
heavy,  impervious  subsoil  prevents  the  downward  passage  of  water 
and  the  only  means  of  removal  is  by  evaporation. 

The  Lufkin  fine  sandy  loam  is  a  sedimentary  soil  derived  from 
the  weathering  of  old  marine  beds.  As  the  soil  occupies  a  position 
between  the  "  Grand  Prairie  "  region  on  the  west  and  the  East  Texas 
timber  belt,  it  is  probable  that,  like  the  Wilson  loam,  it  has  been  in- 
fluenced in  its  formation  by  both  the  Upper  Cretaceous  and  the  lower 
Eocene. 

About  10  per  cent  of  t»he  soil  found  in  Franklin  Coimty  was 
originally  treeless  and  covered  by  a  valuable  growth  of  native  prairie 
grass.  The  remainder  is  covered  chiefly  with  post  oak,  but  some  red 
oak,  blackjack,  and  hickory  are  also  found. 

The  Lufkin  fine  sandy  loam  if  well  drained  is  adapted  to  the  pro- 
duction of  apples,  peaches,  pears,  small  fruits,  and  truck.  Cotton 
and  com  are  the  chief  crops,  the  yield  of  the  former  under  the  same 
conditions  being  slightly  better  than  that  of  the  latter.  Cotton  yields 
from  one-third  to  one-half  bale  and  corn  from  15  to  20  bushels  per 
acre.  In  the  northwestern  part  of  the  county  a  large  part  of  this 
type  is  still  used  for  grazing  and  the  production  of  wild  hay.  Where 
cultivated,  ridge  cultivation  is  practiced  and  the  plowing  is  very 
shallow. 

The  greatest  needs  of  the  soil  are  more  thorough  cultivation  and 
a  diversification  of  crops  and  a  deeper  plowing  of  the  soil.  The  land 
is  held  at  $5  to  $15  an  acre,  depending  on  improvements  and  location. 
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The  following  table  gives  the  average  results  of  the  mechanical 
analyses  of  the  soil  and  subsoil  of  this  type: 

Mechanical  analyses  of  Lufkin  fine  sandy  loam. 


No. 

Deflcription. 

Fine 
grravel. 

Coarse 
Band. 

Medium 
Band. 

Fine 
sand. 

Very 
fine  sand. 

Silt. 

Clay. 

18056,  18327 

Soil 

Percent. 

0.7 

.2 

Percent. 

1.2 

.4 

Percent 

0.8 

.3 

Percent 
28.2 
19.6 

Percent 
15.9 
11.9 

Percent. 
48.7 
48.9 

Percent 
6.7 

18057,18328 

Subsoil 

23.2 

LUFKIN  SILT  LOAM. 

The  soil  of  the  Lufkin  silt  loam  to  a  depth  of  4  to  8  inches  is  a  gray 
silt  loam  or  silty  fine  sand  with  an  average  depth  of  about  6  inches. 
The  subsoil  is  an  impervious  gray  or  mottled  yellow  and  gray  silty 
clay,  which  in  the  lower  depths  becomes  distinctly  stratified.  In  a 
few  places  limited  bodies  are  covered  with  1  to  3  inches  of  sharp, 
fine  sand.  These  usually  occupy  slightly  depressed  positions  adjoin- 
ing bodies  from  which  the  surface  material  has  been  largely  removed, 
in  which  case  the  underlying  clay  is  covered  by  only  a  very  thin 
layer  of  gray  silty  loam.  On  a  part  of  the  type  small  mounds  of 
sand  are  found  and  near  these  the  soil  is  a  heavy  fine  sandy  loam. 

The  type  is  of  limited  extent,  occurring  only  in  a  few  small  bodies 
in  the  northwestern  part  of  the  county.  The  surface  is  flat  and  after 
heavy  rains  is  more  or  less  covered  with  water. 

Over  much  of  the  type  both  the  soil  and  subsoil  are  similar  to  the 
soil  and  subsoil  of  the  Lufkin  clay  found  in  other  East  Texas  areas, 
but  owing  to  the  depth  of  the  silt  loam  covering  the  type  has  been 
classified  here  as  Lufkin  silt  loam. 

Because  of  poor  drainage  only  a  few  acres  of  this  soil  are  under  cul- . 
tivation,  the  rest  being  occupied  by  valuable  forests  of  post  oak  with 
some  red  oak  and  hickory. 

When  well-drained,  fair  yields  of  the  staple  crops  are  secured,  but 
the  type  at  best  is  only  moderately  productive.  The  soil  is  well 
adapted  to  the  growth  of  redtop,  or  herd's-grass  {Agrostia  alba)^  and 
if  this  plant  is  once  established  there  is  no  doubt  that  it  will  prove  of 
value  either  as  a  hay  crop  or  as  permanent  pasture  sod.  In  preparing 
for  the  seed  the  ground  should  be  thoroughly  pulverized,  and  if  pos- 
sible should  receive  a  dressing  of  manure  before  the  plowing  is  begun. 
The  value  of  the  Lufkin  silt  loam  averages  about  $5  an  acre. 
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The  following  table  gives  the  results  of  mechanical  analyses  of  the 
soil  and  subsoil  of  this  type : 

Mechanical  analyses  of  Lufkin  silt  loam. 


No. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

Silt 

Clay. 

18823 

Soil 

Percent 
0.1 

.0 

0.3 
.1 

PeroenL 

0.2 

.2 

Par  cent. 
12.0 
8.7 

Percent 
24.6 
20.6 

Percent 
60.2 
42.6 

Percent 
12  0 

18824 

Subroil 

27  1 

SUSQUEHANNA  FINE  8ANDT  LOAM. 

The  soil  of  the  typical  Susquehanna  fine  sandy  loam  to  a  depth  of  4 
to  10  inches  is  a  gray  fine  sand  resting  on  a  light  fine  sandy  loam  of  a 
yellowish  gray  color.  At  an  average  depth  of  about  12  inches  a  red  or 
mottled  yellow  and  red  stiff  waxy  clay  appears,  which  continues  to  a 
depth  of  2  to  3  feet.  Below  this  depth  the  subsoil  is  rarely  uniform  in 
color,  but  varies  from  mottled,  waxy  clay  to  heavy  gray  material, 
which  bakes  and  cracks  into  cubical  blocks  on  exposure  to  the  sun. 

The  structure  of  the  soil  is  loose  and  porous  and  cultivation  is 
easy.  On  some  of  the  higher  elevations  where  the  drainage  is  good 
the  soil  has  the  appearance  of  the  Orangeburg  fine  sandy  loam  found 
in  other  east  Texas  areas.  The  surface  8  or  10  inches  is  a  red  fine 
sandy  loam  thickly  strewn  with  iron  sandstone  gravel.  The  subsoil, 
however,  unlike  that  of  the  Orangeburg  type,  is  a  heavy,  red  plastic 
clay. 

The  typical  soil  most  commonly  occurs  in  irregular  discontinuous 
strips  on  the  slopes  of  drainage  ways,  the  largest  areas  lying  on  each 
side  of  White  Oak  Creek  and  in  the  vicinity  of  Mount  Vernon,  Pur- 
ley,  and  Macon.  The  topography  varies  from  fairly  level  to  rolling 
'  or  hilly.  On  the  slopes  drainage  is  usually  adequate  for  agi:icultural 
purposes,  but  the  compact  structure  of  the  impervious  clay  subsoil  is 
such  that  the  downward  passage  of  water  is  very  slow  and  where  the 
soil  is  even  moderately  level  the  drainage  is  poor.  In  such  areas  the 
soil  would  be  benefited  by  artificial  drainage. 

The  typical  Susquehanna  fine  sandy  loam  owes  its  formation 
largely  to  the  weathering  of  marine  beds  of  sandy  clay,  but  it  is 
probable  that  as  the  Eocene  age  advanced  a  thin  stratum  of  sandy 
material  was  deposited  above  the  more  finely  divided  clays. 

Notwithstanding  this  soil  has  the  greatest  cultivated  acreage  in  the 
county,  there  is  still  a  large  percentage  of  it  in  its  natural  wooded 
state.  The  growth  consists  of  red  oak,  post  oak,  black-jack  oak,  and 
hickory.    Only  rarely  are  pines  found  on  this  type. 

This  soil  is  only  moderately  productive,  but  responds  readily  to 
fertilization  and  intensive  cultivation.    For  this  reason  it  is  adapted 
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to  a  wide  range  of  cultivated  crops.  Peaches  have  been  found  to  do 
well,  but  the  soil  is  not  considered  quite  so  desirable  for  this  fruit  as 
some  of  the  sandy  types  of  the  Orangeburg  series.  Apples  and  pears 
have  been  grown  to  some  extent  and  have  given  satisfactory  returns. 
It  would  seem  that  the  acreage  of  the  fruits  could  well  be  enlarged. 
The  soil  is  also  adapted  to  Irish  potatoes,  sweet  potatoes,  peanuts, 
cowpeas,  and  truck.  Radishes  should  do  well  and  where  markets  are 
easily  reached  should  be  a  profitable  crop.  About  90  per  cent  of  the 
area  under  cultivation  is  devoted  to  cotton  and  corti.  Cotton  yields 
from  one-fourth  to  one-half  bale  per  acre  and  corn  from  12  to  20 
bushels.  When  commercial  fertilizers  are  used  for  cotton,  a  brand 
containing  about  2.05  per  cent  of  nitrogen,  8  per  cent  of  phosphoric 
acid,  and  1  per  cent  of  potash  is  bought.  From  200  to  400  pounds  of 
this  mixture  are  applied  per  acre. 

There  is  a  phase  of  the  Susquehanna  fine  sandy  loam  which  differs 
from  the  typical  areas  mainly  in  the  greater  depth  of  the  surface 
material.  The  soil  is  a  loose  gray  sand  or  light  sandy  loam  of  fine 
to  medium  texture  with  an  average  depth  of  about  2  feet.  The  depth, 
however,  varies  greatly,  ranging  from  15  inches  to  3  feet.  The  subsoil 
is  a  red,  waxy,  impervious  clay  resting  on  a  gray  or  mottled  red  and 
ffray  clay  from  2  to  3  feet  deep.  In  the  lower  depths  the  clay  is  almost 
gray,  especially  in  the  lower  areas,  where  drainage  is  deficient.  On 
account  of  the  greater  depth  of  the  loose  surface  soil  this  phase  is 
considered  more  easily  cultivated  than  is  much  of  the  typical  soil. 

The  deep  phase  of  the  Susquehanna  fine  sandy  loam  occurs  in  many 
small  bodies  widely  distributed  throughout  the  county,  the  most  nu- 
merous of  which  are  found  in  the  vicinity  of  Mount  Vernon.  Its 
topographic  features  range  from  high  level  plateaus  to  gentle  slopes. 
On  the  sloping  areas  the  drainage  is  good,  but  the  impervious  sub- 
soil retains  the  water  on  the  level  areas,  making  artificial  drainage 
desirable. 

The  native  vegetation  consists  of  red  oak,  post  oak,  and  hickory. 
On  account  of  the  ability  of  the  heavy  subsoil  to  retain  moisture  the 
soil  rarely  suffers  from  drought.  For  this  reason  it  is  well  adapted  to 
a  wide  variety  of  crops.  Fruits  do  well,  especially  peaches,  although 
few  orchards  of  commercial  size  are  now  in  bearing.  Grapes  have 
been  grown  to  a  small  extent,  and  it  would  seem  that  the  extension  of 
the  acreage  could  be  profitably  undertaken.  The  soil  is  also  well 
adapted  to  the  production  of  truck,  as  well  as  berries  and  small  fruits. 
Cotton  and  corn  are  the  chief  crops,  the  yields  being  about  the  same 
as  on  the  typical  or  main  areas  of  the  type. 

Although  ridge  cultivation  is  still  practiced  to  a  great  extent,  it 
is  slowly  giving  place  to  level  breaking,  a  method  which  favors  the 
retention  of  soil  moisture  during  the  growing  season.    The  plowing, 
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however,  is  much  too  shallow  and  better  results  would  be  obtained  if 
the  ground  were  broken  deeper  in  the  spring  and  more  frequent  shal- 
low cultivation  given  during  the  sunmier  months. 

The  fertilizer  most  commonly  used  on  this  deep  phase  is  cotton  seed, 
from  10  to  30  bushels  being  applied  per  acre.  This  is  applied  chiefly 
to  the  cotton  crop,  little  fertilizer  being  used  for  com.  When  com- 
mercial fertilizer  is  used,  from  200  to  400  pounds  are  applied. 

The  Susquehanna  fine  sandy  loam  is  the  most  extensive  soil  type 
in  Franklin  County,  although  it  occurs  in  no  section  in  large  con- 
tinuous bodies.    The  value  ranges  from  $7  to  $15  an  acre. 

The  following  table  gives  the  results  of  mechanical  analyses  of  the 
soil  and  subsoil  of  this  type : 

Mechanical  analyses  c/  Susquehanna  fine  sandy  loam. 
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Typical  phase: 

Perct, 

PercL 

Perct. 

PercL 

PercL 

PercL 

Perct. 

PercL 

183S9 

Soil 

0.8 
.0 

2.0 
.3 

0.8 
.3 

9.0 
1.7 

43.0 
8.8 

89.2 
86.1 

5  1 

18840 

Subsoil 

52.8 

Deep  phase: 

18837 

BoU 

.1 

.2 

.4 

60.8 

10.1 

26.5 

8.1 

Subsoil 

.2 

.2 

.1 

36.7 

20.0 

17.5 

26  2 

SUSQUEHANNA    CLAY.  ^ 

The  soil  of  the  Susquehanna  clay,  to  about  4  inches  in  depth,  is  a 
grayish-yellow  fine  sand  or  fine  sandy  loam.  The  subsoil  is  a  red, 
sticky  clay  resting  on  a  mottled  red  and  gray  sticky  clay  at  an  average 
depth  of  about  2  feet.  When  wet,  this  is  very  plastic  and  adhesive 
and  a  very  refractory  soil  to  work.  Only  three  small  bodies  of  the 
type  were  found  in  the  county,  the  largest  of  which  occurs  about  1^ 
miles  east  of  Majors. 

The  topography  is  level,  and  the  surface  drainage  is  fairly  good. 
The  soil  is  sedimentary  in  origin  and  was  probably  formed  in  the 
same  manner  as  the  Susquehanna  fine  sandy  loam,  except  that  in  this 
case  the  coarse  surface  material  has  been  more  completely  removed, 
leaving  the  heavy  clay  with  a  shallower  covering. 

The  natural  growth  is  post  oak,  hickory,  and  pine.  What  little  of 
the  type  is  under  cultivation  is  devoted  to  cotton  and  com,  the  yields 
of  the  former  ranging  from  one-fourth  to  one-third  bale  and  of  the 
latter  from  12  to  20  bushels  per  acre. 
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The  soil  is  deficient  in  organic  matter  and  is  in  need  of  the  legumi- 
nous crops  such  as  cowpeas,  vetch,  or  lespedeza.  These  should  be 
plowed  under  in  the  fall.  The  value  of  the  land  ranges  from  $4  to  $6 
an  acre. 

HOUSTON  CLAY. 

The  soil  of  the  Houston  clay  is  a  brown  or  yellowish-brown  clay 
loam  or  clay  with  an  average  depth  of  about  4  inches.  The  subsoil  is 
a  brownish-yellow  clay  from  4  to  20  inches  deep,  below  which  the 
material  is  sometimes  slightly  mottled  with  gray.  Where  the  soil  is 
typically  developed,  yellowish-brown  limestone  fragments  are  found 
scattered  on  the  surface  and  embedded  in  both  soil  and  subsoil. 

If  cultivated  when  the  content  of  moisture  is  favorable  the  type  is 
not  hard  to  work,  but  when  wet  the  soil  is  sticky  and  plastic,  and  when 
dry  becomes  hard  and  compact. 

The  Houston  clay  is  a  soil  of  limited  extent  in  Franklin  County, 
being  found  only  in  two  small  bodies.  The  most  typical  of  these 
occurs  as  a  narrow  strip  immediately  south  of  White  Oak  Creek 
bottoms.  The  other  is  found  occupying  a  similar  position  in  the 
northern  part  of  the  county  south  of  Sulphur  River. 

The  topography  of  the  type  varies  from  level  to  gently  rolling,  the 
strip  south  of  White  Oak  Creek  occupying  the  slope  separating  the 
prairie  from  the  lowlands.    The  surface  drainage  is  good. 

The  Houston  clay  in  Franklin  County  is  largely  a  residual  soil 
derived  from  the  weathering  of  calcareous  deposits.  The  areas  are 
treeless  and  were  originally  covered  by  native  prairie  grass.  It  is  one 
of  the  best  alfalfa  soils  in  the  county  and  with  the  present  local  de- 
mand for  feed  stuffs,  this  crop  should  prove  one  of  the  most  remuner- 
ative that  could  be  produced.  The  type  is  also  adapted  to  Melilotus, 
which  can  not  only  be  used  for  grazing  but  which  is  especially 
beneficial  in  its  effects  upon  the  land.  Unless  the  soil  has  been 
cropped  to  cotton  and  corn  for  several  years,  it  is  well  adapted  to  the 
production  of  these  crops.  Cotton  yields  from  one-third  to  three- 
fourths  of  a  bale  per  acre  with  an  average  of  about  one-half  bale. 
The  average  yield  of  com  is  about  25  bushels  per  acre. 

Notwithstanding  the  excellent  surface  drainage  of  the  type,  the  soil 
is  given  ridge  cultivation  with  the  result  that  early  in  the  summer  the 
soil  dries  out  and  crops  suffer  from  drought.  To  lessen  this  trouble 
the  land  should  be  broken  level  and  given  frequent  summer  cultiva- 
tions. With  the  exception  of  a  small  quantity  of  cotton  seed  applied 
to  the  cotton  fields,  very  little  fertilizer  is  used.  For  general  farm 
crops  this  is  one  of  the  best  soils  in  the  county.  The  value  ranges 
from  $10  to  $15  an  acre. 
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The  following  table  gives  tKfe  results  of  mechanical  analyses  of  the 
soil  and  subsoil  of  this  type : 

Mechanical  analyses  of  Houston  clay. 


No. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

Silt     1     Clay. 

18821 

Soil 

Percent. 

0.0 

.0 

Percent. 
1.8 
1.2 

Percent. 
1.4 
.6 

Percent. 
5.0 
1.6 

Percent. 
6.0 
3.4 

Per  cent.  !  Per  cent 
67.9  1         27.6 

18322 

Subsoil 

49.0            43.5 

1 

NORFOLK  FINE  SAND. 

The  soil  of  the  Norfolk  fine  sand,  to  a  depth  of  about  6  inches, 
is  a  fine  gray  sand  resting  on  gray  or  yellowish-gray  fine  sand  3  feet 
or  more  in  depth.  In  its  original  state  the  first  few  inches  is  usuaUy 
a  little  more  loamy  than  the  underlying  sand,  due  to  the  slight  ac- 
cumulation of  vegetable  mold.  With  cultivation,  however,  this  con- 
dition soon  disappears  and  the  plowed  fields  present  a  uniform  gray 
appearance.  The  structure  is  very  loose  and  porous,  rendering  it 
the  most  easily  cultivated  soil  in  the  area. 

This  soil,  which  is  not  extensive,  is  confined  to  the  southern  half  of 
the  county,  the  largest  areas  occurring  near  Purley,  south  of  Majors, 
and  in  the  vicinity  of  Winnsboro.  In  some  localities  the  texture  of  the 
soil  varies  considerably,  being  composed  in  places  chiefly  of  fine  sand 
and  in  others  containing  relatively  large  quantities  of  medium  sand. 
The  areas  of  medium  sand,  however,  are  all  of  small  extent  and  so 
do  not  appear  upon  the  map  as  a  separate  type.  The  most  numerous 
bodies  of  medium  sand  occur  scattered  through  the  type  in  the  south- 
west comer  of  the  county  to  the  north  of  Broughams  Creek  and  in 
the  vicinity  of  Majors. 

The  Norfolk  fine  sand  is  most  commonly  found  on  broad,  plateau- 
like eminences  and  has,  therefore,  a  fairly  level  topography.  Few 
streams  are  found,  but  the  open  structure  of  the  soil  provides  a  ready 
avenue  for  the  downward  passage  of  water. 

The  Norfolk  fine  sand  is  a  sedimentary  soil  formed  by  the  weather- 
ing of  marine  beds  of  Eocene  age. 

In  its  native  state  the  soil  is  covered  by  a  growth  of  pine,  sand 
jack,  black-jack,  post  oak,  and  hickory. 

On  account  of  the  rapidity  with  which  the  soil  dries  off  in  spring, 
the  fields  can  frequently  be  plowed  while  other  soils  are  still  too  wet 
for  cultivation.  This  makes  it  one  of  the  earliest  soils  in  the  county 
and  especially  adapts  it  to  the  production  of  early  truck  crops. 
Tomatoes,  peanuts,  cowpeas,  and  sweet  potatoes  should  all  do  well, 
and  in  many  cases  their  cultivation  would  undoubtedly  prove  more 
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profitable  than  cotton  and  com.  The  type  is  also  adapted  to  straw- 
berries, raspberries,  and  other  small  fruits,  though  but  little  atten- 
tion is  given  to  their  production.  In  the  southern  part  of  the  county 
the  Norfolk  fine  sand  is  used  to  a  considerable  extent  for  the  produc- 
tion of  peaches.  Near  Winnsboro  several  large  orchards  were  seen 
which  are  just  beginning  to  bear  and  in  favorable  years  are  returning 
their  owners  a  handsome  profit.  The  trees,  however,  on  this  type  are 
of  comparatively  short  life.  Cantaloupes  are  also  extensively  grown 
and  are  proving  to  be  a  valuable  crop. 

The  greatest  acreage  of  the  type  is  devoted  to  cotton  and  corn, 
the  yields  ranging  from  one-fourth  to  one-half  bale  and  from  15  to  18 
bushels  per  acre,  respectively.  Peanuts  are  also  beginning  to  be 
grown  to  some  extent,  the  yields  ranging  from  45  to  75  bushels 
per  acre. 

The  chief  need  of  the  Norfolk  fine  sand  is  organic  material,  which 
in  many  of  the  fields  has  become  noticeably  deficient.  This  condi- 
tion could  best  be  remedied  by  the  growing  of  green  crops  for  pas- 
turage during  the  winter  months,  to  be  turned  under  in  the  spring 
before  the  planting  of  the  usual  crops,  or  as  catch  crops  after  corn 
or  cotton.  For  this  purpose  vetch  is  the  best  crop  for  winter  and 
cowpeas  for  simMner  planting.  Clover  and  peanuts  might  also  be 
valuable. 

About  one-third  of  the  Norfolk  fine  sand  in  Franklin  Couijty  is 
cleared  and  under  cultivation.  The  value  ranges  from  $5  to  $8  per 
acre  for  the  wooded  sections  and  from  $7  to  $30  per  acre  for  the  culti- 
vated areas,  the  latter  depending  on  the  nearness  to  market  and  the 
state  of  improvements. 

The  following  table  gives  the  results  of  mechanical  analyses  of  the 
soil  and  subsoil  of  this  type: 

Mechanical  analyses  of  Norfolk  fine  sand. 


No. 

Deflcrlption. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

Silt 

Clay. 

18829 

Soil 

Percent. 

0.0 

.0 

PercenL 

0.2 

.0 

PercenL 

0.2 

.8 

PercenL 
77.6 
76.2 

PercenL 
10.4 
7.0 

Percent. 
9.2 
9.5 

PercenL 
8.1 

18880 

Subsoil 

7.2 

NORFOLK   FINE   SANDY  WAU. 


The  soil  of  the  Norfolk  fine  sandy  loam  from  10  to  18  inches  in 
depth  consists  of  a  gray  or  yellowish-gray  fine  sand  or  fine  sandy 
loam  with  an  average  depth  of  about  1  foot.  The  subsoil  is  a  yellow 
or  slightly  mottled  red  and  yellow  sandy  clay  which  grades  into  a 
mottled  gray  and  yellow  clay  at  3  feet  or  more. 
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Where  the  soil  has  not  been  brought  under  cultivation  the  first  few 
inches  are  usually  of  a  li^t-brown  color,  due  to  the  slight  accumu- 
lation of  humus  in  the  surface.  The  humus,  however,  disappears 
after  the  first  few  years  of  cropping.  Only  very  few  small  areas 
of  the  Norfolk  fine  sandy  loam  are  found  in  Franklin  County.  These 
occur  chiefly  in  the  eastern  and  southeastern  parts  and  occupy  low, 
poorly  drained  positions  around  the  heads  of  steams. 

The  origin  of  the  type  is  sedimentary,  but  since  its  original  deposi- 
tion the  surface  material  has  been  somewhat  modified  by  an  admixture 
of  sands  washed  down  from  higher  soils.  Because  of  poor  drainage 
the  type  is  cold  and  late  in  spring,  and  in  its  present  condition  is  not 
so  well  adapted  to  early  truck  crops  as  is  the  Norfolk  fine  sand. 
When  drained  and  given  thorough  cultivation,  it  is  a  productive  soil, 
easily  worked,  and  rarely  suffers  from  drought 

On  the  higher  slopes  it  is  well  adapted  to  the  growth  of  late  truck, 
berries,  and  small  fruits.  Only  a  very  small  proportion  of  the  soil 
is  under  cultivation,  cotton  and  corn  being  the  (mly  crops  grown. 
Cotton  yields  one-fourth  to  one-third  bale  and  corn  from  12  to  20 
bushels  per  acre.  On  the  poorly  drained,  uncultivated  areas  Ber- 
muda grass  thrives  well  and  provides  excellent  pasturage.  As  the 
type  is  low  in  humus,  it  would  be  much  improved  by  the  turning 
under  of  green  manures.  For  this  purpose  leguminous  crops  should 
be  used,  cowpeas,  vetch,  and  the  clovers  being  the  most  desirable.  The 
land  is  valued  at  $5  to  $7  an  acre. 

The  following  table  gives  the  results  of  mechanical  analyses  of  the 
soil  and  subsoil  of  this  type : 

Mechanical  analyses  of  Norfolk  fine  sandy  loam. 


No. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Medium       Fine 
sand.         sand. 

Very  fine 
sand. 

Silt 

Clay. 

18888 

Soil 

Percent. 

0.0 

.1 

Percent. 

0.8 

.3 

Percent. 

0.2 

.1 

Percent. 
4ft.  7 
48.2 

Percent. 
25.9 
17.4 

Percent. 
22.4 
16.4 

Percent 
6.0 

18834 

Sub60ll 

2L9 

ORANGEBUBO   SAND. 


The  soil  of  the  Orangeburg  siand  consists  of  a  light-gray  to  reddish- 
gray  sand  of  fine  to  medium  texture.  In  depth  the  soil  averages 
about  20  inches,  but  varies  from  15  to  30  inches,  being  more  shallow 
on  the  hillsides,  where  slight  erosion  has  taken  place.  The  subsoil 
is  a  red  sandy  clay,  the  sand  content  being  of  a  fine  grade.  This 
sandy  characteristic  of  the  subsoil,  peculiar  to  the  types  of  the  Orange- 
burg series,  gives  it  a  water-holding  capacity  and  a  drought-resisting 
power  above  that  of  the  close-structured  Susquehanna  soils. 
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The  Orangeburg  sand  is  of  very  limited  extent  in  Franklin  County, 
aggregating  only  about  3  square  miles.  The  largest  area  is  found 
about  6  miles  southeast  of  Mount  Vernon.  Other  small  bodies  are 
found  near  the  south  county  line  on  the  Missouri,  Kansas  and  Texas 
Kailroad  in  the  vicinity  of  Scroggins  and  Musgrove.  The  type  of 
soil  as  found  in  the  southern  part  of  the  county  is  considerably  finer 
in  texture  than  that  found  in  the  northern  part.  The  topography  is 
somewhat  hilly,  the  body  southeast  of  Mount  Vernon  occupying  the 
highest  elevation  in  the  county.  This  position,  together  with  the 
peculiar  structure  of  the  subsoil,  insures  both  surface  and  under- 
drainage. 

The  soil  is  formed  by  the  weathering  of  the  Lafayette  clays  and 
is  the  only  representative  of  this  formation  in  the  county.  About 
three-fourths  of  it  is  forested  with  oaks  and  hickory,  the  remainder 
being  under  cultivation.  The  soil  retains  moisture  well  and  usually 
suffers  less  from  drought  than  the  other  sandy  soils  of  the  area.  For 
this  reason,  where  shipping  facilities  are  at  hand,  it  is  well  adapted 
to  the  production  of  early  truck.  Judging  from  the  success  attending 
the  cultivation  of  peaches,  tomatoes,  radishes,  etc.,  on  this  soil  in 
other  east  Texas  areas  it  would  seem  that  these  crops  could  be  pro- 
duced at  a  good  profit  in  Franklin  County.  Cotton  and  corn  are  the 
main  crops,  the  yields  ranging  from  one-third  to  one-half  bale  and 
from  18  to  25  bushels  per  acre,  respectively.  The  value  of  land  of 
this  type  ranges  from  $7  to  $10  an  acre. 

The  following  table  gives  the  results  of  mechanical  analyses  of  the 
soil  and  subsoil  of  this  type : 

Mechanical  analyses  of  Orangehurg  sand. 


No. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Medinm 
sand. 

Fine 
sand. 

Very  fine 
aand. 

sut. 

Clay. 

18885 

Soil 

Percent. 

0.0 

.0 

Per  cent. 
5.2 
6.0 

Percent. 
35.8 
28.5 

Percent. 
81.5 
15.0 

Percent 
9.6 
5.6 

Per  cent. 
18.7 
13.8 

Percent 
4.8 

1S386 

Subaoil 

30.4 

SANDEBS  CLAY  IX>AM. 

The  Sanders  clay  loam  consists  of  about  12  inches  of  dark-brown 
clay  loam  resting  on  a  gray  or  slightly  yellow  and  gray  silty  clay. 
The  soil  contains  a  large  amount  of  organic  material  and  is  usually 
loose  and  porous. 

The  type  is  of  limited  extent  in  Franklin  County,  only  one  small 
body  being  found  about  4  miles  north  of  Mount  Vernon.  This  occurs 
as  a  narrow  depression  at  the  edge  of  the  White  Oak  Creek  bottoms. 
Id  its  lowest  part  the  soil  is  poorly  drained  and  at  rare  intervals  is 
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subject  to  overflow.    Its  formation  is  due  in  part  to  flood  action  and 
in  part  to  the  wash  from  the  adjacent  prairie  soils. 

Originally  the  type  supported  a  valuable  growth  of  white  oak  and 
gum,  but  most  of  this  has  been  removed.  For  cotton  and  com  this 
is  one  of  the  most  productive  soils  now  under  cultivation  in  the 
county.  It  is  also  a  good  grass  land,  and,  if  properly  drained,  should 
be  adapted  to  alfalfa.  At  present  the  only  crops  produced  are  cotton 
and  corn.  The  former  yields  from  one-half  to  1  bale  per  acre  and  the 
latter  from  20  to  35  bushels,  although  as  high  as  50  bushels  per  acre 
have  been  secured.    The  value  ranges  from  $10  to  $15  per  acre. 

WABASH    CLAT. 

The  soil  of  the  Wabash  clay  is  usually  a  dark-brown  to  jet  black 
heavy,  waxy  clay  with  an  average  depth  of  about  12  inches.  The  sub- 
soil, from  12  to  24  inches,  varies  from  black  to  slightly  mottled  yel- 
low and  brown  clay  resting  on  a  mottled  brown,  gray,  and  yellow 
material  of  the  same  texture.  Small  lime  concretions  are  occasionally 
seen  scattered  over  the  surface,  but  aside  from  these  very  little  grit  is 
found  in  either  soil  or  subsoil. 

This  is  the  heaviest  soil  in  the  county,  and  when  wet  is  so  sticky 
and  tenacious  that  travel  on  the  type  is  almost  impossible.  In  dry 
weather  the  surface  bakes  and  cracks  so  that  the  soil  is  very  hard  to 
cultivate  except  when  in  the  proper  moisture  condition. 

Only  one  body  of  Wabash  clay  is  found  in  Franklin  County.  This 
occurs  as  a  strip  from  1  to  1^  miles  wide  in  the  Sulphur  Eiver  bot- 
toms which  continues  across  the  north  end  of  the  county.  The  soil 
is  subject  to  frequent  overflow  and  as  the  surface  is  level  much  of  it 
is  covered  with  water  for  several  days  at  a  time.  These  overflows 
usually  come  in  the  winter  and  early  spring,  but  are  sometimes  seen 
as  late  as  July.  Very  little  of  the  soil  has  ever  been  cleared,  most 
of  it  being  covered  by  a  valuable  growth  of  white  oak,  sycamore,  gum, 
hickory,  rind  pecan. 

The  Wabash  clay  is  an  exceptionally  strong  soil,  and  if  protected 
from  floods  would  be  the  most  productive  in  the  county.  The  type 
is  a  splendid  grass  land  and  is  well  adapted  to  the  staple  crops  of 
the  area.  If  well  drained,  it  would  also  be  suited  to  alfalfa.  At  pres- 
ent none  of  the  land  is  under  cultivation,  though  it  furnishes  con- 
siderable pasturage. 

The  greatest  need  of  this  soil  is  protection  from  overflows.  This 
could  best  be  accomplished  by  straightening  and  cleaning  out  the 
channel  of  the  Sulphur  Eiver.  While  this  would  entail  considerable 
expense  the  cost  would  not  be  out  of  proportion  to  the  resulting  in- 
creased value  of  the  lands.    Much  improvement  in  the  present  condi- 
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tion  could  also  be  cheaply  made  by  deepening  some  of  the  numerous 
bayous  which  wind  through  the  bottoms. 

Although  this  land  is  situated  12  to  18  miles  from  market,  it  is  held 
as  high  as  any  land  in  the  county.  Its  value  ranges  from  $15  to  $30 
an  acre. 

The  following  table  gives  the  results  of  mechanical  analyses  of  the 
soil  and  subsoil  of  this  type : 

Mechanical  analyses  of  Wahash  clay. 


No. 

DescripUon. 

Fine 
gravel. 

Coane 
sand. 

Medium 

Fine 
sand. 

Very  fine 
sand. 

Silt. 

Clay. 

18348 

Soil 

Percent. 

0.0 

.0 

Percent. 
4.4 

.6 

Percent. 

1.7 

.4 

Percent. 
7.0 
8.6 

Percent. 
3.8 
5.0 

Percent 
46.6 
87.7 

Per  cent, 
87.2 

18344  

Subaoil 

58.2 

WILSON   LOAM. 


The  soil  of  the  Wilson  loam,  about  6  inches  in  depth,  is  a  heavy, 
brown  loam  marked  to  a  slight  extent  with  reddish-yellow.  The 
subsoil  is  a  yellowish-brown  clay  from  6  inches  to  3  or  4  feet  deep, 
below  which  occurs  a  stratiun  of  gray,  stratified  clay  many  feet  in 
thickness. 

On  account  of  the  high  organic  matter  content  the  soil,  if  in  the 
proper  moisture  condition,  is  loose  and  mellow  and  cultivation  is 
easy,  but  if  an  attempt  is  made  to  cultivate  the  land  when  wet  the 
compact  and  sticky  soil  material  adheres  to  the  plow  or  comes  up  in 
great  clods,  making  a  satisfactory  tilth  difficult  to  secure. 

The  Wilson  loam  is  of  comparatively  small  e3rtent,  the  type  occur- 
ring only  in  the  treeless  part  of  the  county.  One  of  the  largest 
bodies  is  found  on  the  prairie  immediately  northwest  of  Mount  Ver- 
non, and  others  to  the  south  of  White  Oak  Creek  and  in  the  vicinity 
of  Hagansport 

Except  on  the  level  prairie  in  the  vicinity  of  Mount  Vernon  the 
topography  is  gently  rolling.  The  surface  drainage,  therefore,  is 
usually  good,  but  on  account  of  the  impervious  subsoil  adequate 
underdrainage  can  be  had  only  by  the  use  of  artificial  drains. 

The  type  is  composed  of  weathered  sea  deposits  and  represents  a 
gradual  merging  of  the  stratified  Cretaceous  clays  with  the  lower- 
most deposits  of  the  Eocene  Tertiary.  Except  for  the  occasional 
occurrence  of  small  groves  of  stunted  oaks,  the  soil  in  its  native 
state  is  covered  only  by  a  growth  of  prairie  grass.  This  is  one  of 
the  heaviest  upland  soils  in  the  county  and  when  properly  cultivated 
is  well  adapted  to  the  growing  of  general  farm  crops.  It  is  also 
well  suited  to  various  grasses,  and  it  is  probable  that  on  the  better 
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drained  areas  alfalfa  would  do  well.  The  only  cultivated  crops 
grown  on  the  type  are  cotton  and  corn,  which  yield  from  one-fourth 
to  one-half  bale  and  from  15  to  20  bushels  per  acre,  respectively. 
Cotton  is  said  to  give  somewhat  better  yields  than  corn,  and  for  this 
reason  a  much  larger  acreage  is  devoted  to  it. 

Owing  to  the  stiff  nature  of  the  subsoil,  spring  plowing  is  very 
shallow,  the  operation  consisting  of  little  more  than  throwing  up 
the  surface  soil  into  ridges.  During  the  summer  the  land  suffers 
badly  from  drought.  This  could  be  largely  overcome  by  deeper 
plowing  and  more  frequent  summer  cultivations.  The  fertilizer 
most  commonly  used  is  cotton  seed,  of  which  about  1,000  pounds  per 
acre  is  usually  applied. 

The  value  of  land  composed  of  this  type  of  soil  ranges  from  $7 
to  $15  an  acre. 

The  following  table  gives  the  results  of  mechanical  analyses  of 
the  soil  and  subsoil  of  this  type : 

Mechanical  analyses  of  Wilson  loam. 


Number. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

18054 

18055 

..   Soil 

..   SubBoil 

1 

Per  cent. 

0.4 

.0 

Percent. 
1.3 
1.2 

Percent. 

0.4 

.4 

Fine     'Very  fine 
sand.    I     sand. 


Percent. 
5.7 
5.2 


Percent. 


6.2 


Silt. 


Percent 
63.6 
61.9 


Clay. 


Percent. 
18.3 
25.8 


WILSON    CLAY    LOAM. 


The  Wilson  clay  loam  consists  of  6  to  8  inches  of  yellowish-brown 
to  dark-brown  loam  or  day  loam,  often  containing  a  large  percentage 
of  silt,  underlain  by  a  yellowish-brown  to  black  clay.  When  wet  the 
soil  is  sticky  and  plastic,  which  prevents  cultivation  for  several  days 
after  heavy  rains.  Small  areas  thickly  strewn  with  waterworn  gravel 
are  common  throughout  the  type,  and  limestone  concretions  are  occa- 
sionally found  in  both  soil  and  subsoil. 

The  Wilson  clay  loam  is  found  only  in  a  few  small  bodies  in  the 
northern  part  of  the  county,  the  most  typical  of  which  occur  in  the 
vicinity  of  Hagansport  and  Lavada.  Other  bodies  are  found  about 
3^  miles  north  of  Mount  Vernon  and  in  the  northeast  corner  of  the 
county. 

The  topography  is  gently  rolling  and  the  surface  drainage  is  good. 
Subdrainage,  however,  is  needed  in  some  cases,  especially  in  the  com- 
paratively level  area  near  Mount  Vernon. 

The  type  is  of  marine  origin  and  possesses  points  in  common  with 
both  the  Houston  clay  and  Wilson  loam.    No  trees  are  found,  the  wild 
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grasses  common  to  all  the  prairies  being  the  only  native  vegetation 
found  on  this  soil.  Tame  grasses  should  do  well  and  if  the  ground  is 
carefully  prepared  it  is  probable  that  alfalfa  would  succeed.  This  is 
especially  true  of  some  of  the  well-drained  ridges  in  the  vicinity  of 
Hagansport  and  Lavada.  Unless  thoroughly  cultivated  the  soil  dries 
out  and  suffers  from  drought  during  the  growing  season,  and  for  this 
reason  is  somewhat  better  adapted  to  cotton  than  to  corn.  Excepting 
about  one-half  of  the  body  in  the  vicinity  of  Lavada  which  is  used  for 
pasturage,  nearly  all  of  the  Wilson  clay  loam  is  under  cultivation. 
Cotton  is  the  chief  crop  grown,  the  yield  being  from  one-third  to 
three-fourths  bale  per  acre.  The  soil  is  in  need  of  deeper  plowing  and 
more  frequent  summer  cultivations,  by  which  means  the  tendency  to 
suffer  from  drought  may  be  largely  overcome.  Land  of  this  soil  type 
may  be  purchased  for  $7  to  $15  an  acre,  depending  on  location,  im- 
provements, and  state  of  cultivation. 

CADDO   FINE  SANDY  LOAM. 

The  Caddo  fine  sandy  loam  consists  of  from  6  to  12  inches  of  gray, 
or  yellowish-gray,  fine  sand  or  fine  sandy  loam,  underlain  by  gray  fine 
silty  sand  which  extends  to  30  inches.  Below  this  depth  the  material 
is  a  sticky  yellow  clay  containing  varying  quantities  of  sharp  fine 
sand.  In  areas  where  drainage  is  poor  the  deep  subsoil  is  sometimes 
a  compact  or  mottled  gray  and  yellow  clay.  As  a  rule,  the  gray 
color  increases  with  depth,  the  deep  subsoil  commonly  being  a  sticky 
gray  clay. 

The  Caddo  fine  sandy  loam  is  found  chiefly  in  the  central  part  of 
the  county,  the  largest  and  most  numerous  bodies  occurring  in  the 
vicinity  of  Mount  Vernon  and  others  from  10  to  40  acres  in  extent 
are  found  farther  east.  The  elevation  of  most  of  the  type  is  some- 
what lower  than  that  of  the  adjacent  soils  and  the  topography  is 
usually  quite  level.  Because  of  the  low,  flat,  or  depressed  surface 
configuration,  the  type  is  for  the  most  part  poorly  drained. 

This  soil  is  of  sedimentary  origin  and  represents  a  sandy  covering 
deposited  during  the  early  stages  of  the  Eocene  period.  In  the 
vicinity  of  Mount  Vernon  it  was  originally  heavily  wooded  with  red 
oak,  post  oak,  and  hickory,  but  in  the  eastern  part  of  the  county  the 
hardwoods  were  mixed  with  pine. 

On  account  of  the  impervious  nature  of  the  deep  subsoil,  the  more 
level  areas  of  the  type  have  a  tendency  to  remain  saturated  with 
water  during  the  early  spring  months.  For  this  reason  the  soil  is 
somewhat  later  than  the  Norfolk  fine  sand  and  not  quite  so  well 
adapted  to  early  truck  crops.  If  properly  drained,  however,  it  would 
be  an  excellent  trucking  soil,  as  its  ability  to  retain  moisture  would 
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be  a  valuable  quality  during  the  dry  summer  months.  Sweet  pota- 
toes, Irish  potatoes,  peanuts,  cowpeas,  and  small  fruits  should  do 
well  and  should  be  made  to  supplant  a  part  of  the  cotton  and  corn. 
Near  Mount  Vernon  peanuts  are  grown  to  some  extent,  the  yield 
averaging  about  50  bushels  of  nuts  and  from  1  to  2  tons  of  hay  per 
acre.  Corn  yields  from  12  to  20  bushels  per  acre,  and  cotton  from 
one- fourth  to  one-half  bale.  The  heavier  areas  are  well  suited  to 
Bermuda  grass  and  redtop  {Agrostis  alba). 

The  land  is  deficient  in  organic  material  and  a  greater  effort  should 
be  made  to  correct  the  deficiency.  Fall  oats  and  winter  vetch,  pas- 
tured throughout  the  winter  months  and  turned  under  before  the 
planting  of  the  spring  crop,  would  be  a  decided  benefit  in  this 
respect. 

There  is  a  low-lying  area  near  White  Oak  Creek,  4^  miles  north  of 
Mount  Vernon,  which  consists  in  part  of  a  gray  fine  sandy  loam  or 
silty  loam  from  4  to  10  inches  deep,  underlain  by  gray  or  yellow 
and  gray  silty  clay.  In  appearance  this  material  resembles  the 
poorly-drained  bodies  of  Lufkin  clay  mapped  in  other  areas,  but 
they  are  all  exceedingly  small  in  extent.  Scattered  over  the  surface 
of  about  one-half  of  this  phase  of  the  type  are  small  rounded  mounds 
from  2  to  4  rods  across  and  3  or  4  feet  in  height.  These  mounds 
sometimes  consist  of  gray  fine  sand  3  feet  or  more  in  depth,  and  again 
of  yellowish  gray  fine  loamy  sand  which  is  underlain  at  20  inches 
with  mottled  red  and  gray  sandy  clay. 

During  periods  of  excessive  rain  the  lower  portions  of  this  area  are 
sometimes  covered  with  standing  water,  which  gives  the  rounded 
mounds  the  appearance  of  little  islands  separated  from  each  other  by 
winding  channels  from  2  to  4  rods  in  width.  Although  this  phase 
occurs  in  the  bottoms  of  White  Oak  Creek  it  is  not,  strictly  speaking, 
an  alluvial  soil.  Doubtless  the  lower  occurrences  have  been  in- 
fluenced in  their  formation  by  the  overflow  waters  of  the  creek,  but 
from  the  appearance  of  the  red  clay  subsoil  on  the  mounds  it  is 
probable  that  they  are  more  or  less  sedimentary. 

The  principal  forest  growth  is  post  oak,  which  is  now  being 
removed  for  posts  and  ties.  None  of  this  phase  is  under  cultivation, 
and  until  artificial  drainage  is  resorted  to  it  is  not  probable  that 
cultivated  crops  would  prove  successful.  On  account  of  the  uneven 
surface  of  the  land  it  is  best  adapted  to  the  growing  of  grasses  to  be 
used  for  pasturage. 

The  Caddo  fine  sandy  loam  is  valued  at  from  $4  to  $15  an  acre. 
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The  following  table  gives  the  average  results  of  mechanical  analy- 
ses of  the  soil  and  subsoil  of  this  type : 

Mechanical  analyses  of  Caddo  fine  sandy  loam. 


No. 

Descrip- 
tion. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

Silt. 

Clay. 

18317.18345,18347.. 
18318.18346,18848.. 

Soil 

Subsoil... 

Percent. 

0.2 

.2 

Percent. 

0.8 

.6 

Percent. 

0.3 

.2 

Percent. 
16.1 
18.1 

Percent. 
84.7 
29.2 

Percent. 
38.5 
34.6 

Percent. 
9.7 
22.2 

SAN  DEBS   SILT  LOAM. 

The  soil  of  the  Sanders  silt  loam  consists  of  8  to  15  inches  of  a  gray 
silt  loam,  with  an  average  depth  of  about  1  foot.  When  in  a  dry 
condition  the  soil  has  a  fine,  flourlike  texture,  and  is  almost  white  in 
color,  but  owing  to  the  high  clay  content  it  becomes  very  plastic  and 
sticky  when  wet.  The  subsoil  is  a  gray  or  mottled  yellow  and  gray 
compact  silty  clay.  Both  soil  and  subsoil  are  marked  with  brownish- 
yellow  iron  stains  which  become  more  pronounced  as  the  depth  in- 
creases. 

Because  of  its  small  extent  the  type  is  not  of  great  importance  in 
the  county.  It  is  found  as  lowlands  in  the  bottoms  of  White  Oak 
Creek,  Big  Creek,  and  Andys  Creek,  a  tributary  of  Big  Cypress 
Creek. 

The  topography  of  the  type  is  level  and  because  of  its  low  position 
the  areas  are  subject  to  overflow  at  any  season  of  the  year.  The  soil 
has  been  formed  by  the  deposition  of  fine  material  during  times  of 
flood,  a  process  which  is  still  going  on. 

The  forest  growth  consists  of  white  oak,  post  oak,  gum,  and  syca- 
more. Dense  bodies  of  wild  cane  are  also  found  interspersed  with 
areas  of  Bermuda  grass,  which  makes  the  type  of  value  as  a  pasture 
for  cattle  and  hogs. 

Owing  to  the  poor  drainage  and  the  frequent  overflows  none  of  the 
soil  is  under  cultivation,  and  unless  artificially  protected  from  floods 
it  is  doubtful  if  cultivated  crops  would  be  found  profitable  upon  it. 
The  soil  is  well  adapted  to  the  production  of  hay,  especially  Bermuda 
grass,  redtop,  and  such  grasses  as  are  not  injured  by  flooding.  The 
value  of  the  land  ranges  from  $4  to  $7  an  acre. 

The  following  table  gives  the  results  of  mechanical  analyses  of  the 
soil  and  subsoil  of  this  type : 

Mechanical  analyses  of  Sanders  silt  loam. 


No.             Description. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

sut. 

Clay. 

18060     

Soil 

Percent, 

0.4 

.2 

Percad. 
1.8 
1.6 

Percent. 
0.8 

.8 

Percent. 
10.8 

Percent. 

9  2 

Percent. 
58.8 
53.7 

Percent. 
18.6 

18051  

Subsoil 

8.2              9.8 

25.4 

Digitized  by  VjOOQ IC 


950  FIELD  OPERATIONS  OF  THE  BUBEAU   OF  SOILS,  1908. 


SANDERS   CLAY. 


The  soil  of  the  Sanders  clay  consists  of  6  to  8  inches  of  a  light-gray 
silty  clay.  The  subsoil  to  a  depth  of  3  feet  is  an  ashy-graj',  sticky, 
impervious  clay,  becoming  almost  white  in  color  on  exposure  to  the 
sun.  In  pieces  both  soil  and  subsoil  contain  a  high  percentage  of  silt 
and  at  times  a  small  quantity  of  very  fine  sand.  When  wet  the  soil  is 
sticky  and  plastic  and  the  presence  of  numerous  reddish-brown  iron 
stains  gives  it  a  slightly  mottled  appearance,  which  becomes  quite 
marked  in  the  lower  depths. 

The  soil  is  notably  deficient  in  organic  matter,  and  if  worked  when 
in  a  wet  condition  bakes  into  irregularly  shaped  bricks,  which  are 
slow  to  break  down. 

The  Sanders  clay  is  the  most  common  lowland  soil  in  the  count}'. 
The  largest  bodies  are  found  as  strips  from  1  to  2  miles  wide  along 
the  bottoms  of  White  Oak,  Cypress,  and  Brushy  creeks.  Other  irreg- 
ular bodies  are  found  scattered  through  the  wooded  bottoms  of  Big 
Creek,  Little  Cypress,  and  some  of  the  smaller  streams,  but  the  tex- 
ture is  usually  quite  silty,  and  as  these  areas  are  closely  associated 
with  areas  of  Sanders  silt  loam  they  appear  on  the  map  with  the 
latter  type. 

The  origin  of  the  type  is  alluvial,  being  derived  from  the  materials 
deposited  by  the  streams  in  times  of  overflow.  The  surface  is  quite 
level  and  most  of  the  soil  is  flooded  several  times  a  year.  As  the  sub- 
soil is  close  and  impervious  the  removal  of  the  water  is  slow  and  as  a 
result  the  ground  is  sometimes  saturated  for  weeks.  This  condition 
could  be  much  improved  by  straightening  and  deepening  the  numer- 
ous bayous  which  wind  through  the  bottoms.  None  of  the  soil  is  under 
cultivation,  it  being  covered  by  a  growth  of  white  oak,  post  oak,  and 
sycamore.  Considerable  areas  are  also  densely  covered  by  a  growth 
of  wild  cane,  which  furnishes  a  valuable  winter  feed  for  cattle. 

On  account  of  the  frequency  with  which  the  land  is  overflowed  the 
growing  of  cultivated  crops,  unless  protected  from  floods,  would  likely 
prove  unprofitable.  In  its  present  condition  about  the  best  use  to 
which  the  land  can  be  put  is  the  growing  of  Bermuda  grass  for  pas- 
turage. This  is  a  crop  which  the  floods  will  not  ruin,  and  a  field  once 
established  will  continue  to  yield  luxuriant  pasturage  for  cattle  and 
hogs  for  many  years.  On  this  soil  fine  yields  of  Bermuda  grass  hay 
could  also  be  secured,  a  crop  which  is  in  demand  throughout  the 
county. 

In  its  present  wet  condition  the  land  is  not  thought  to  be  very  de- 
sirable for  agricultural  purposes,  but  if  artificially  drained  and  pro- 
tected from  floods  it  should  produce  the  tame  grasses  as  well  as  the. 
staple  crops  of  the  area.    The  land  is  valued  at  $4  to  $10  an  acre,  de- 
pending on  location  and  timber  growth. 
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The  following  table  gives  the  results  of  mechanical  analyses  of  the 
soil  and  subsoil  of  this  type : 

Mechanical  analyses  of  Sanders  clay. 


No. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

Silt. 

Clay. 

t80h2 

Soil... 

Percent, 

0.0 

.1 

Percent. 
1.2 

1.4 

Percent 

0.7 

.7 

Percent 
3.6 
3.5 

Percent 
9.0 
13.8 

Percent. 
62.8 
48.7 

Percent. 
32.8 

18063 

Sub8oU 

32.7 

Meadow  includes  a  soil  of  varying  texture  and  agricultural  value. 
The  surface  material  consists  of  light-colored  silty  sand  and  fine 
sandy  loam,  mixed  with  small  areas  of  gray  silt  loam  and  silty  clay. 
The  subsoil  varies  from  a  gray  fine  sandy  loam  to  a  silty  clay  loam 
or  clay.  Below  the  second  foot  the  color  is  frequently  marked  with 
reddish-yellow  stains  due  to  the  presence  of  iron  washed  in  fronx 
adjacent  types.  Narrow  strips  of  Meadow  are  found  along  the 
smaller  streams  in  all  parts  of  the  county,  the  most  important  bodies 
occurring  in  the  vicinity  of  Mount  Vernon  and  along  Panther,  Big 
Cypress,  and  Brushy  creeks. 

The  type  is  all  level,  and  most  of  it  is  subject  to  overflow  at  any 
season  of  the  year.  Only  a  very  small  proportion  of  the  type  is  under 
cultivation,  the  remainder  being  occupied  by  forests  of  white  oak, 
post  oak,  ash,  and  hickory. 

Sugar  cane  does  especially  well  on  this  soil,  and  has  proven  very 
profitable.  The  yield  ranges  from  250  to  500  gallons  of  sirup  per 
acre,  which  sells  for  from  35  to  50  cents  a  gallon.  The  type  if 
drained  and  protected  from  overflows  would  be  well  adapted  to  the 
growing  of  corn  and  grasses.  Even  under  present  conditions  Ber- 
muda grass  thrives  and  furnishes  a  large  area  of  pasturage.  Corn 
yields  from  25  to  40  bushels,  and  cotton  from  one-half  to  1  bale  per 
acre.  In  its  present  condition  most  of  the  soil  is  uncertain  for  culti- 
vated crops.  On  many  of  the  sandy  bodies  along  the  smaller  streams, 
however,  drainage  could  be  easily  effected  by  straightening  the 
streams  and  constructing  lateral  ditches,  in  which  case  the  soil  would 
be  one  of  the  most  valuable  in  the  county. 

The  value  of  this  type  of  land  ranges  from  $3  to  $10  an  acre,  the 
higher  value  being  due  to  valuable  timber  growth. 

SUMMARY. 

Franklin  County  is  located  near  the  northeast  corner  of  the  State, 
on  the  line  between  the  east  Texas  timber  belt  and  the  black  land 
region  of  central  Texas.   The  surface  is  level  to  rolling  and  the  drain- 
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age  is  good.  Mount  Vernon  and  Winnsboro  are  the  chief  towns  and 
shipping  points,  the  former  being  the  county  seat. 

The  climate  is  mild  and  agreeable.  Planting  can  be  done  through- 
out every  month  of  the  year,  and  the  growing  season  is  such  that  the 
fields  can  be  made  to  mature  two  crops  before  the  appearance  of 
killing  frosts. 

Cotton  and  com  still  continue  to  be  the  chief  crops  grown,  although 
in  the  vicinity  of  Winnsboro  the  peach  industry  has  been  widely  ex- 
tended, there  having  been  half  a  million  trees  set  out  during  the  past 
three  years.  More  attention  should  be  given  to  the  production  of  live 
stock,  and  more  forage  crops  should  be  grown.  The  county  has 
several  soils  which  if  properly  drained  would  be  suited  to  the  grow- 
ing of  alfalfa.  These  are  the  Houston  clay,  Wabash  clay,  Sanders 
clay  loam,  Wilson  clay  loam,  and  Wilson  loam. 

The  soils  of  the  county  are  rather  complex,  falling  naturally  into 
9  general  series  and  being  again  divided  into  16  distinct  types.  These 
range  from  the  dark  heavy  clays  of  the  Sulphur  River  bottoms  to 
the  light  textured  Norfolk  sands. 

The  most  extensive  soil  is  the  Susquehanna  fine  sandy  loam,  which 
like  the  Norfolk  fine  sand  is  well  adapted  to  fruit,  berries,  and  truck. 

The  Lufkin  fine  sandy  loam  is  an  extensive  type  in  the  northern 
part  of  the  county  and  is  valued  as  a  range  for  stock  and  for  the 
production  of  wild  hay. 

The  Sanders  clay,  Sanders  silt  loam,  and  Meadow  are  lowland  soils 
occurring  in  all  parts  of  the  county.  On  account  of  the  loss  from 
overflows  very  little  of  these  soils  are  under  cultivation.  They  are 
adapted  to  Bermuda  grass,  redtop,  and,  where  well  drained,  to  sugar 
cane. 

The  Caddo  fine  sandy  loam  is  a  type  of  wide  distribution  and  is 
fairly  well  adapted  to  fruit  and  early  truck  crops. 

The  Orangeburg  sand  is  of  very  limited  extent,  but  is  one  of  the 
best  peach  soils  in  the  country. 

The  Lufkin  silt  loam,  Susquehanna  clay,  Norfolk  fine  sandy  loam, 
and  Lufkin  fine  sand  are  all  of  very  small  extent  and  of  little  agri- 
cultural importance. 
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By  W.  J.   QEIB,   E.   B.  WATSON,   THOMAS    D.    RICE,   and   CLARENCE 

LOUNSBURY. 


DESCRIPTION  OF  THE  AREA. 

Camp  County  is  located  in  the  northeastern  part  of  the  State  of 
Texas,  in  the  east  Texas  timber  belt,  about  40  miles  west  of  the 
eastern  boundary  and  50  miles  south  of  the  northern  boundary  of 
the  State.  The  ninety-fifth  meridian.  Vest  longitude,  passes  through 
the  county  a  little  west  of  the  center,  and  the  thirty-third  parallel, 
north  latitude,  crosses  the  county  near  the  center.  It  is  bounded 
on  the  north  by  Titus  and  Morris  counties,  on  the  east  by  Morris 


Fig.  25.— Sketch  map  ahowing  location  of  the  Camp  County  urea,  Texas. 

County,  on  the  south  by  Upshur  County,  and  on  the  west  by  Wood 
and  Franklin  counties.  It  is  one  of  the  smallest  counties  in  the 
State,  containing  129,920  acres  or  203  square  miles. 

The  elevation  varies  from  about  200  feet  above  sea  level,  in  the 
southeastern  comer  on  the  flood  plain  of  Big  Cypress  Creek,  to  about 
500  feet  on  the  near-by  hills.  The  library  building  at  Pittsburg  has 
an  elevation  of  398.7  feet.  Big  Cypress  Creek  receives  most  of  the 
drainage  and  forms  about  one-half  of  the  boundary  of  the  county. 
Starting  from  the  western  side,  it  flows  first  northeast,  then  east, 
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and  finally  southeast  to  the  southern  boundary.  Prairie  and  Rich- 
land creeks  are  its  principal  tributaries.  The  southwestern  portion 
of  the  area  is  drained  by  Lilly  Creek  south  into  Little  Cypress  Creek, 
which  unites  with  Big  Cypress  Creek  about  30  miles  southeast  of  the 
county. 

The  topography  is  for  the  most  part  gently  rolling.  There  is  just 
enough  slope  from  the  uplands  to  the  stream  bottoms  to  insure  good 
drainage,  except  on  the  bluff  line  adjoining  the  bottoms  of  Big 
Cypress  Creek,  where  the  fall  is  so  great  as  to  cause  rapid  erosion, 
but  as  a  rule  this  is  not  sufficient  to  prevent  cultivation.  Extensive 
bottom  lands  border  Big  Cypress  Creek  and  extend  along  its  principal 
tributaries.  These  are  subject  to  overflow  and  only  a  small  portion 
is  cultivated.  Li  the  southeastern  part  of  the  coimty  some  rocky 
hills  occur,  known  locally  as  ''mountains,''  which  are  from  250  to 
300  feet  above  the  flood  plains  of  the  streams  at  their  base.  These, 
however,  occupy  only  a  small  area  and  are  too  steep  and  rough  for 
cultivation. 

The  first  settlers  came  to  Camp  County  in  1844  and  located  on 
Big  Cypress  Creek.  A  few  others  came  in  1850,  and  quite  an  inflow 
occurred  in  1855,  and  another  in  1859.  Almost  all  of  these  immi- 
grants came  from  the  more  eastern  Southern  States,  particularly 
Georgia  and  Alabama,  and  took  up  the  greater  part  of  the  land 
that  is  cultivated  to-day.  Since  the  civil  war  the  population  has 
increased  steadily,  until  now  it  numbers  9,000,  about  55  or  60  per 
cent  being  native  white  and  the  remainder  colored.  There  are 
practically  no  foreigners  in  the  county. 

The  first  survey  of  land  was  made  in  1849,  when  a  number  of 
'*headrights''  which  had  been  given  to  veterans  of  the  Mexican  war 
were  located.  These  ''headrights,''  according  to  old  Spanish  cus- 
toms, usually  consisted  of  a  league  and  a  labore  or  4,605,5  acres. 
They  were  located  at  the  option  of  the  holders,  and  the  best  land 
was  chosen,  but  with  no  regularity  or  general  order.  These  old 
grants  are  the  basis  of  all  land  titles  at  the  present  time,  thus  making 
the  description  of  land  radically  different  from  that  in  a  sectionized 
country.  Pieces  of  land  left  between  these  original  surveys  were 
surveyed  later  and  bought  from  the  State.  The  last  thus  secured 
was  some  river  bottom  land  that  was  deeded  by  the  State  only  last 
year. 

Camp  County  was  originally  a  part  of  Upshur  County,  but  in  1876 
was  organized  as  a  separate  county.  Pittsburg,  situated  near  the 
center  of  the  county,  is  the  county  seat  and  only  town  of  any  im- 
portance. It  has  a  population  of  about  2,000  and  contains  a  cotton 
compress,  an  oil  mill,  a  box  factory,  and  other  minor  industries. 
Leesburg  has  a  population  of  about  200.  Pine,  Newsome,  Harvard, 
and  Faker  are  shipping  points. 
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Before  the  advent  of  the  railroad,  Jefferson,  40  miles  southeast  of 
Pittsbui^,  was  the  marketing  point  for  cotton,  which  was  the  only 
export  from  the  comity.  In  1878  the  Missouri,  Kansas  and  Texas 
Railway  was  completed,  traversing  the  county  from  east  to  west, 
and  soon  after  the  Cotton  Belt  Route  (St.  Louis  Southwestern  Rail- 
way) was  built,  crossing  the  county  from  north  to  south.  Both 
roads  pass  through  Pittsburg  and  offer  excellent  transportation  and 
marketing  facilities.  Almost  all  the  cotton  for  shipment  out  of  (he 
State  goes  to  Galveston,  and  that  for  Japan  is  sent  to  Seattle.  Pota- 
toes and  fruit  are  shipped  to  all  parts  of  the  country,  but  principally 
north.    Com,  hay,  and  forage  crops  are  marketed  within  the  county. 

CLIMATE. 

The  climate  of  Camp  County  is  mild  and  pleasant.  According  to 
the  Weather  Bureau  station  at  Paris  the  average  number  of  days  for 
the  ten  years  ending  1903  on  which  the  temperature  exceeded  100  ^^  F. 
was  seventeen  each  year.  From  the  last  killing  frost  in  the  spring 
until  the  first  in  the  fall  there  is  a  period  of  about  eight  months,  thus 
giving  a  long  growing  season.  From  October  until  June  the  weather 
is  delightful,  the  majority  of  the  days  being  bright  and  pleasant  and 
the  nights  cool.  Plowing  and  all  kinds  of  farm  work  can  be  done 
every  month  in  the  year,  and  live  stock  needs  little  protection.  An 
occasional  fall  of  temperature  occurs,  due  to  sudden  cold  waves  from 
the  north  called  ** northers,"  but  these  rarely  last  more  than  two  or 
three  days  and  are  not  frequent. 

The  following  tables,  compiled  from  the  records  of  the  Weather 
Bureau  stations  at  Paris  and  Sulphur  Springs,  give  the  normal 
monthly  and  annual  temperature  and  precipitation  at  these  places, 
which  are  only  a  short  distance  outside  of  the  area: 

Normal  monthly^  seasonal^  and  annttal  temperature  and  precipitation  at  Paris. 


Temperature. 

Precipitation. 

Month. 

Mean. 

Absolute 
maximum. 

Absolute 
minimum. 

Mean. 

Total 

amount  for 

the  driest 

year. 

Total 
amount  for 
the  wettest 

year. 

Snow, 

December 

46 
45 
44 

Of, 

80 
83 
84 

5 

8 

-18 

hidUi. 

2.1 
2.1 
2.0 

/ticket. 
1.9 
3.1 
.8 

/ticket. 
3.4 
.4 
2.2 

/ficftet. 
0.5 

January .         .......... 

1.8 

February. 

1.4 

Winter 

45 

6.2 

5.3 

6.0 

3.7 

March 

55 
65 

71 

02 
96 
06 

18 
29 
38 

3.5 
2.9 
4.5 

.6 
3.2 
2.4 

4.0 
4.7 
4.8 

0.0 

April 

0.0 

M4I7 

0.0 

8Drln£ 

64 

10.9 

6.2 

13.0 

.0 
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Normal  monthly ^  seasonal ^  and  annrml  temperature  and  precipitation  at  Paris — Cont'd. 


Temperature. 

Precipitation. 

Month. 

Mean. 

Absolute 
maximum. 

Absolute 
minimum. 

Mean. 

Inches. 
33 
3.1 
2.0 

Total 

amount  for 

the  driest 

year. 

Total 

the  wettest 
year. 

Snow, 

June 

July 

78 
83 
82 

op 

104 
108 
110 

46 
60 
57 

Inches. 
1.2 
1.6 
Trace. 

Inches. 
2.0 
4.6 
.1 

Imches. 
0.0 
0.0 

August 

0.0 

Summer 

81 

8.4 

2.7 

6.7 

0.0 

September 

October 

76 
66 
54 

106 
95 
85 

42 
33 
18 

2.8 
2.3 
2.7 

.6 

3.0 

.6 

6.7 
3.8 
11.9 

ao 

0.0 

November 

0.0 

Fall 

65 

7.8 

4.2 

22.4 

0.0 

Year 

64  1               110 

1 

-13 

33.3 

18.4 

48.1 

3.7 

Normal  monthly  and  annual  temperature  and  precipitation  at  Sulphur  Springs. 


Month. 


January.. 
February. 

March 

April 

May 

June 

July 


Temper- 
ature. 

Precipi- 
tation. 

!    op^ 

Inches. 

47.8 

2.51 

45.8 

2.30 

57.0 

3.90 

66.0 

3.15 

70.7 

4.84 

80.3 

3.01 

83.1 

4.44 

Month. 


August 

September. 
October... 
November. 
December. 

Year. 


Temper- 
ature. 


83.4 
78.4 
67.8 
53.8 
46.6 


Precipi- 
tation. 


65.3 


Inches. 
2.51 
2.93 
3.16 
3.39 
3.10 


39.24 


From  the  table  it  will  be  seen  that  the  hottest  months — June,  July, 
August,  and  September — have  an  average  temperature  of  80°  F., 
while  the  coldest  months — December,  January,  and  February — have 
an  average  of  46°  F. 

The  rainfall  is  ample,  being  33.3  inches  at  Paris  and  39.2  inches  at 
Sulphur  Springs,  and  is  well  distributed  throughout  the  year.  Dry 
years,  however,  occur  occasionally  and  cause  considerable  loss.  Dur- 
ing the  driest  year  at  Paris  there  was  only  18.4  inches  of  rainfall,  and 
during  the  four  hottest  months  only  3.3  inches.  On  the  whole  the 
climate  is  very  favorable  to  the  growth  of  cotton,  vegetables,  fruit, 
and  a  great  variety  of  crops. 

AGRICULTUBE. 

Camp  County  was  originally  covered  with  valuable  forests  of  short- 
leaf  pine  and  oak.  Hickory,  ash,  birch,  willow,  bois  d'arc,  gum, 
Cottonwood,  black  walnut,  loblolly  pine,  honey  locust,  box  elder, 
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dogwood,  iron  wood,  persimmon,  holly,  etc.,  occurred  as  minor 
growths.  Lumbering  has  been  an  important  industry,  and  there  is 
still  much  timber  left  standing,  especially  on  the  bottoms.  There 
are  now  five  sawmills  in  the  county  with  an  annual  output  of  products 
valued  at  $20,000. 

To  clear  a  piece  of  land  it  was  the  custom  of  the  early  settlers  to 
cut  out  the  smaller  growth  and  deaden  the  large  trees,  after  which 
cotton  or  com  was  planted  among  the  stumps.  Later  the  large  trees 
were  removed  and  burned.  This  practice  is  still  followed  when  a 
new  field  is  cleared,  and  much  valuable  timber  has  been  wasted  in  this 
way.  The  owners  of  timbered  lands  would  do  well  to  look  into  the 
question  of  a  rational  system  of  forestry,  for  it  is  probable  that  no 
better  use  will  ever  be  found  for  the  rough  hills  and  a  large  proportion 
of  the  bottom  lands  than  to  keep  them  forested. 

The  early  settlers  used  the  unfenced  and  uncleared  areas  as  range 
for  stock,  especially  cattle  and  hogs.  As  the  population  and  area 
of  cleared  land  has  increased,  laws  have  been  passed. in  a  major  part 
of  the  county  restricting  the  free  range.  At  present  in  the  more 
thickly  populated  districts  all  stock  is  restricted,  and  this  has  been  a 
factor  in  improving  the  quality  of  farm  animals  generaUy.  The 
large  bottom  areas  and  some  of  the  rougher  land  are  still  free  range 
and  afford  much  valuable  pasturage. 

The  poultry  industry  is  well  developed.  In  addition  to  supplying 
the  home  demand,  several  cars  of  chickens  and  turkeys,  besides 
great  quantities  of  eggs,  are  shipped  out  of  the  county  each  year. 

Cotton  has  been  the  leading  crop  from  the  first,  and  to-day  the 
area  devoted  to  it  is  as  large,  if  not  larger,  than  that  of  all  other  crops 
combined.  The  short-staple  variety  is  mostly  grown,  and  the  grades 
in  1908  ran  from  low  ordinary  to  middling  fair,  averaging  about 
middling.  Long-staple  cotton,  however,  is  being  tried  as  an  experi- 
ment, and  10  bales  were  marketed  this  year,  commanding  an  advance 
of  li  cents  a  pound  over  the  short-staple  variety.  If  a  permanent 
market  were  established  in  the  county  for  this  class  of  cotton,  a  higher 
price  would  undoubtedly  be  secured,  but  it  is  not  yet  certain  that 
it  will  prove  more  profitable  on  the  soils  of  the  area  than  the  short- 
staple  variety. 

The  method  of  cultivating  cotton  has  been  in  the  main  that  fol- 
lowed throughout  the  cotton-growing  States;  that  is,  ridge  culture, 
plowing  and  cultivating  with  single  mules,  and  using  a  large  amount 
of  hand  work.  The  early  custom  was  to  grow  cotton  continuously 
on  a  field  until  its  productiveness  became  so  low  that  it  no  longer 
produced  good  yields.  It  was  then  abandoned  and  a  new  field 
cleared.  The  abandoned  field  was  allowed  to  grow  up  in  old  field 
pine,  sweet  gum,  or  other  timber  of  low  value,  and  in  the  course  of 
time  it  was  again  cleared.  Fortunately  this  custom  is  dying  out, 
though  it  has  not  entirely  disappeared.  C^OOCjIp 


958  FIELD  OPERATIONS  OF  THE  BUREAU  OF   SOILS,  1908. 

Cotton  gins  are  numerous  throughout  the  county,  and  the  usual 
toll  is  from  one-sixteenth  to  one-twentieth  of  the  cotton  ginned. 
The  owner  of  the  cotton  receives  the  seed,  which  for  each  bale  of 
cotton  is  worth  about  $6. 

The  boll  weevil  has  been  in  the  county  about  four  years,  and  has 
considerably  decreased  the  yield  of  cotton,  but  not  to  such  an  extent 
as  it  has  farther  south.  The  farmers  are  learning  to  combat  it  by 
planting''  earlier  varieties  of  cotton,  adopting  cleaner  methods  of 
culture,  and  especially  by  turning  their  attention  to  the  introduction 
of  other  crops.  During  the  last  five  years  there  has  been  quite  an 
awakening  along  agricultural  lines  and  new  crops  and  new  methods 
are  being  tried. 

Com  is  an  important  crop  and  its  acreage  has  increased  until  it 
is  now  about  one-half  that  of  cotton.  All  com  and  forage  crops  not 
consumed  on  the  farms  are  marketed  within  the  county.  Bermuda 
grass  is  now  well  established,  and  during  the  last  five  years  has  become 
a  profitable  hay  crop.  On  the  bottoms  it  yields  from  three  to  four 
cuttings  a  year  of  about  1  ton  per  acre  to  the  cutting,  and  on  the 
uplands  it  gives  about  half  as  much.  In  all  probability  the  acreage 
devoted  to  this  crop  will  be  extended  until  the  county  produces  all 
the  hay  needed  for  its  live  stock. 

About  ten  years  ago  a  large  peach  orchard  was  set  out,  and  when 
it  came  into  bearing  it  demonstrated  the  possibilities  of  fruit  growing 
in  the  county.  During  the  last  five  years  many  peach  orchards,  con- 
taining from  1,000  to  5,000  trees,  have  been  set  out,  and  also  a  few 
pear  orchards.  The  soil  and  climate  seem  especially  suited  to  the 
production  of  firuit.  The  finest  grade  of  Elberta  peach  is  produced, 
and  failures  are  very  few.  There  is  a  local  fruit  growers  association 
that  markets  the  fruit,  but  the  last  season  was  the  first  year  that  they 
have  handled  fruit  in  any  great  abundance.  The  fmit  was  not  properly 
graded  and  packed  and  consequently  many  losses  resulted.  In  some 
cases  the  sales  did  not  equal  the  cost  of  freight  and  commission 
charges.  Some  growers  did  well  with  their  fruit,  but  more  of  them 
lost  money.  If  the  fruit  raisers  can  be  induced  to  cooperate  and 
master  the  art  of  grading,  packing,  and  marketing,  results  will  be 
far  different.  Undoubtedly  fruit  of  great  excellence  can  be  pro- 
duced at  a  small  cost.  In  1908,  48  carloads  of  peaches  were  shipped 
from  Pittsburg  and  many  orchards  are  not  yet  of  bearing  age.  Several 
farmers  have  secured  small  canning  outfits  and  can  their  peaches  for 
market.  This  has  proved  quite  profitable.  Not  only  do  they  can 
peaches,  but  also  sweet  potatoes,  beans,  tomatoes,  and  other  truck. 
The  canning  industry  bids  fair  to  develop,  and  it  is  possible  that  it  will 
solve  the  problem  of  marketing,  for  the  product  when  canned  may  be 
held  and  sold  as  the  demand  arises. 
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The  trucking  industry  is  also  receiving  increased  attention.  Of  the 
truck  crops,  Irish  potatoes  lead.  They  are  raised  for  the  early  north- 
em  markets,  arriving  there  long  before  the  northern-grown  potatoes 
mature.  The  yields  are  not  large,  ranging  from  25  to  125  bushels 
per  acre,  with  an  average  of  50  or  possibly  60  bushels  i>er  acre.  The 
price  is  very  satisfactory,  the  growers  netting  for  the  last  two  years 
a  little  more  than  80  cents  a  bushel.  In  1907,  52  carloads  of  potatoes 
were  shipped  and  64  carloads  in  1908.  These  are  dug  early  enough 
to  allow  time  for  some  second  crop.  This  is  often  potatoes  again, 
grown  for  next  year's  seed,  sweet  potatoes,  or  com,  aU  of  which  do 
well.  Sweet  potatoes  are  mostly  grown  for  home  consumption,  but 
3  or  4  carloads  are  shipped.  Tomatoes,  beans,  and  other  truck  crops 
are  also  grown  and  shipped  to  some  extent. 

Although  sugar  cane  is  not  given  a  large  acreage,  being  grown 
mainly  in  small  areas  on  sandy  bottoms,  the  yield  is  so  great  that 
the  industry  is  of  considerable  importance.  Several  carloads  of  cane 
are  shipped  each  year  to  the  western  part  of  the  State,  where  it  is 
retailed  for  direct  consumption.  The  greater  proportion  of  the  crop, 
however,  is  made  into  what  is  called  '^ribbon-cane  sirup,"  at  the 
many  small  cane  mills  located  over  the  county.  In  addition  to  sup- 
plying the  local  demand  for  sirup,  about  4,000  gallons  are  shipped 
annually.     The  average  price  is  50  cents  a  gallon. 

Other  minor  crops  receiving  some  attention  are  peanuts,  which  are 
grown  for  stock  feed,  and  cowpeas,  oats,  and  rye  for  hay  and  winter 
pasturage. 

Commercial  fertilizers  have  not  been  used  to  any  great  extent. 
They  were  tried  and  for  a  while  the  amount  used  increased  each  year, 
but  now  it  is  decreasing.  In  its  stead  the  farmers  are  uping  barn- 
yard manure,  which  is  now  being  largely  saved,  and  they  are  begin- 
ning to  grow  cowpeas  and  other  leguminous  crops  to  restore  the 
productiveness  of  the  soil. 

Fully  half  the  farms  in  the  county  are  operated  by  the  owners. 
The  average  size  of  the  farms  is  69.5  acres.**  Share  rent  is  the 
universal  custom,  the  usual  rent  being  one-third  of  the  com  and 
one-fourth  of  the  cotton.  Occasionally  the  landlord  furnishes 
everything — stock,  implements,  and  seed — and  in  return  he  receives 
one-half  the  crop.  Many  of  the  renters  are  entirely  outfitted  by  the 
landlord,  and  by  the  time  the  crop  is  harvested,  if  not  before,  they 
have  the  value  of  the  crop  spent,  leaving  them  destitute  at  the  end 
of  the  season.  Farm  hands  receive  $18  a  month,  with  board,  but 
not  many  are  employed.  If  an  owner  is  unable  to  cultivate  all  his 
land,  some  of  it  is  rented. 


<»  The  Census  tabulated  each  tenancy  as  a  farm,  and  the  average  size  of  individual 
holdings  is  probably  much  larger  than  this  figure. 
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A  large  proportion  of  the  fann  work  is  performed  by  negroes,  who 
constitute  40  or  45  per  cent  of  the  population.  They  are  industrious 
and  economical,  about  one-third  of  them  owning  the  farms  which 
they  operate,  and  most  of  those  who  own  farms  are  free  from  debt. 
Quite  a  number  own  from  100  to  500  acres  each. 

Over  half  of  the  county,  possibly  as  much  as  60  per  cent,  is  cleared 
and  improved.  This  area  has  a  population,  not  including  that  of  the 
towns,  of  about  60  to  the  square  mile.  Public  schools  are  numerous 
and  well  supported,  there  being  separate  schools  for  white  and  colored 
children. 

Some  of  the  rougher  land  in  the  southeastern  part  of  the  county 
changed  hands  recently  at  $1  an  acre,  while  some  of  the  swamp  land 
is  worth  but  little  more  than  the  value  of  the  standing  timber.  The 
Susquehanna  gravelly  Idam,  on  the  breaks  of  Big  Cypress  Creek,  is 
worth  from  $4  to  $8  an  acre.  The  more  level  and  better  farming 
land,  especially  the  Norfolk  fine  sandy  loam,  is  valued  at  $10  to  $20 
an  acre.     Pittsburg  land  values  are  somewhat  higher. 

The  farmers  of  the  county  are  progressive,  and  their  agricultural 
methods  are  in  advance  of  those  found  in  many  parts  of  the  South; 
still  there  is  room  for  improvement.  As  already  stated,  cotton  is 
especially  suited  to  the  soil  and  climatic  conditions,  but  a  field 
should  not  be  grown  continuously  to  cotton  until  worn  out,  as  is  too 
often  done  in  the  county.  Some  systematic  rotation  can  easily  be 
planned  that  will  give  a  profitable  yield  each  year,  and  with  an  oc^ja- 
sional  dressing  of  barnyard  manure  the  productiveness  of  the  soil 
can  be  maintained  indefinitely  without  the  use  of  commercial  fer- 
tilizers. A  legume  should  be  included  in  the  rotation,  and  legumes 
should  alsp  be  grown  as  6atch  crops  before  or  after  the  main  crop  of 
the  season.  Cowpeas,  peanuts,  and  many  other  legumes  do  well 
here  and  more  attention  should  be  given  them. 

Level  culture  should  take  the  place  of  the  ridge  culture  of  cotton. 
The  fields  should  be  cleared  of  stumps  as  soon  as  practicable  to  facili- 
tate the  use  of  2-horse  tools  and  improved  cultural  implements.  A 
field  once  cleared  should  never  be  abandoned,  but  some  system  of 
soil  management  should  be  adopted  whereby  it  would  continue  to 
produce  profitable  yields.  The  first  step  in  this  direction  is  a  rotation 
of  crops,  as  mentioned  before.  It  is  also  important  to  maintain 
the  humus  content  of  the  soil.  Cotton  culture  exhausts  the  humos 
very  rapidly,  because  of  the  clean  culture  given  the  crop,  and  for 
this  reason  fresh  organic  matter  should  be  added  to  the  soil  as  fre- 
quently as  possible.  The  exclusive  use  of  commercial  fertilizers  is  to 
be  discouraged,  and  barnyard  and  green  manures  should  be  liberally 
employed.  Cultivation,  especially  of  the  cornfields^  should  be  more 
thorough.    The  abundance  of  cockleburs,  as  well  as  numerous  other 
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weeds  that  go  to  seed,  is  quite  noticeable,  and  if  not  kept  down  this 
proves  a  serious  hindrance  to  the  growth  and  yield  of  the  crop. 

More  care  should  be  taken  to  prevent  erosion,  especially  on  the 
Susquehanna  soils.  This  can  be  done  by  terracing  and  running  the 
rows  with  the  contour  of  the  hills. 

A  proper  expansion  of  the  truck  and  fruit  industry  is  desirable. 
Lespedeza  grows  wild  here,  and  it  is  probable  that  its  culture  would 
be  very  profitable. 

SOILS. 

The  soils  of  Camp  County  fall  into  four  series — ^the  Susquehanna, 
Caddo,  Norfolk,  and  recent  alluvial  or  meadow  soils.  Geologically 
the  area  lies  within  the  outcrop  of  the  Lower  Eocene,  known  as  the 
Sabine  formation,  which  consists  of  sands,  with  laminated  clays  and 
some  lignite.  In  places  the  sands  have  been  indurated  into  a  ferru- 
ginous sandstone  by  the  presence  of  oxide  of  iron,  and  the  amoimt 
of  iron  at  times  is  sufficient  to  constitute  an  iron  ore.  Where  the 
sandy  strata  outcrop  on  the  hillsides  springs  arise,  there  being  a 
number  of  very  valuable  springs  in  the  coimty. 

The  Sabine  formation,  being  uncovered,  has  weathered  into  the 
three  types  of  the  Susquehanna  series.  The  Caddo  fine  sandy  loam, 
or  the  post-oak  flats,  has  probably  been  derived  from  the  same  forma- 
tion, where  for  some  reason  it  has  never  had  a  covering  of  the  overly- 
ing Lafayette,  or  at  best  but  a  very  thin  one.  Its  position  would 
preclude  the  possibility  of  its  being  uncovered  by  erosion,  for  it 
occurs  on  very  poorly  drained  level  places. 

Resting  upon  this  formation,  except  on  a  few  of  the  higher  hills,  and 
lower  down  where  removed  by  recent  erosion,  is  a  yellow  or  gray  sand 
and  sandy  clay  deposit  nearly  free  from  gravel,  usually  not  exceeding 
5  or  6  feet  in  thickness,  though  in  places  it  is  10  to  20  feet.  The  age 
of  this  superficial  deposit  is  not  established,  but  it  is  thought  to  be 
redeposited  Lafayette,  possibly  representing  Port  Hudson.  .This 
formation  has  given  rise  to  the  Norfolk  fine  sand  and  fine  sandy  loam, 
which  are  the  prevailing  types  over  the  level  part  of  the  county  and 
constitute  the  most  highly  prized  farming  land.  It  seems  probable 
that  this  formation  was  a  water  deposit  and  originally  covered,  prob- 
ably to  a  depth  of  10  to  15  feet,  the  surface  of  the  entire  county,  with 
the  possible  exception  of  some  of  the  highest  hills,  and  followed  the 
topography  of  the  underlying  formation,  which  already  had  its 
drainage  well  established  and  was  considerably  eroded.  As  was 
natural  on  its  elevation  above  the  sea,  the  soil  was  soon  washed  off 
the  steeper  slopes,  but  has  remained  on  the  uplands  and  in  many 
cases  below  the  steeper  slopes  on  the  bottoms  of  the  smaller  streams. 

Along  the  large  streams  there  has  been  a  recent  deposit  of  alluvial 
material,  which  is  simply  a  reworking  of  the  other  soils  of  the  area, 
and  these  constitute  the  Meadow  soils. 
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The  following  table  gives  the  names  and  areas  of  the  several  soils, 
while  the  accompanying  map  shows  their  distribution : 

Areas  of  different  soils. 


Sou. 

Acres. 

Percent. 

\                     Soil. 

Acres.    'PeroenL 

Norfolk  fine  sandy  loam 

Susquehanna  fine  sandy  loam . . . 

61,184 
23,360 
19,776 
19,328 
4,864 

47.1 
18.0 
16.2 
14.9 
3.7 

1 
Susquehanna  stony  loam 

Caddo  fine  sandy  loam 

i           Total 

1,024              as 
384                  .3 

129,920    

Susquehanna  gravelly  loam 

Norfolk  ftn^  sand 

1 

1 

NORFOLK   FINE   SANDT  LOAM. 


The  surface  soil  of  the  Norfolk  fine  sandy  loam,  to  a  depth  of  12  to 
20  inches  or  more,  is  a  gray  fine  sandy  loam.  The  subsoil,  to  a  depth 
of  3  to  10  feet,  consists  of  a  yellow  sandy  clay  underlain  by  a  stiff  clay. 
Both  soil  and  subsoil,  when  typically  developed,  are  free  from  gravel 
and  very  uniform  in  texture,  the  only  exception  being  where  the  for- 
mation is  quite  thin.  Here  it  has  become  partly  mixed  with  the 
underlying  Susquehanna  and  the  subsoil  in  this  case  often  becomes 
reddish  or  chocolate  in  color. 

The  soil  is  derived  from  the  youngest  sea  deposit,  probably  Port 
Hudson,  and  with  the  exception  of  a  few  eroded  places  it  is  prac- 
tically unmodified.  The  topography  is  usuaUy  level  or  gently  rolling. 
Occasionally  the  drainage  is  inadequate. 

The  original  timber  growth  consisted  of  pines  and  hardwoods. 
When  first  cleared  the  soil  contains  a  good  proportion  of  humus  and  is 
very  productive.  It  is  the  leading  farming  soil  of  the  county  and 
occurs  in  large  bodies  over  the  main  uplands  and  along  the  upper 
courses  of  the  small  streams  in  the  central  and  southern  portions  of 
the  area.  It  is  very  easy  to  cultivate  and  the  subsoil  contains  enou^ 
sand  and  silt  to  make  it  fairly  pervious  to  water.  Most  of  the  type 
is  cleared  and  under  cultivation,  very  little  having  been  abandoned 
when  once  cleared.  It  is  not  as  early  a  soil  as  the  Susquehanna  grav- 
elly loam,  but  it  withstands  drought  much  better. 

Cotton  and  com  are  the  principal  crops  grown  on  this  type.  Cotton 
yields  from  one-fourth  bale  to  1  bale  per  acre,  averaging  before  the  ad- 
vent of  the  boll  weevil  somewhat  more  than  one-half  bale.  The 
weevil  has  reduced  the  yield  probably  one-fourth,  possibly  one-third. 
Com  yields  from  10  to  40  bushels  per  acre,  averaging  about  20  bush- 
els. The  greater  part  of  the  fruit  and  tmck  is  grown  on  this  soil. 
Peanuts,  oats,  cowpeas,  and  Bermuda  grass  all  do  well. 

Level  culture  and  rotation  of  crops,  including  legumes,  are  recom- 
mended for  this  soil.  Though  it  responds  well  to  commercial  fertiliz- 
ers, many  of  the  farmers  prefer  barnyard  manure,  which  is  gradually 
taking  the  place  of  the  fertihzers. 
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Land  of  this  type  is  worth  from  $8  to  $20  an  acre,  and  near  Pitts- 
burg it  is  somewhat  higher. 

The  following  table  gives  the  average  results  of  mechanical  analyses 
of  typical  samples  of  soil  and  subsoil  of  the  Norfolk  fine  sandy  loam: 

Mechanical  analyses  of  Norfolk  fine  sandy  loam. 


Number. 

DescripUon. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

Silt. 

Clay. 

20029,20081 

20030,20082 

Sou 

Percent. 
0.0 

Percent. 
0.2 

Per  cent. 
0.9 

Percent. 
28.8 

Percent. 
43.1 
29.3 

Per  cent. 
72.  A 
19.2 

Percent, 
4.6 

Subsoil 

.1 

.1 

.8 

30.3 

19.'4 

NORFOLK   FINE   SAND. 


The  soil  of  the  Norfolk  fine  sand,  to  a  depth  of  6  inches,  is  a  gray 
medium  or  fine  sand  containing  a  small  amount  of  organic  matter 
in  the  surface  when  first  brought  under  cultivation.  It  grades  imper- 
ceptibly into  the  subsoil,  a  gray,  uniform,  medium  sand  free  from 
gravel,  which  extends  to  a  depth  of  from  3  to  15  feet. 

The  topography  consists  of  a  level  or  gently  rolling  surface,  the 
latter  often  being  deeply  eroded.  Like  the  Norfolk  fine  sandy  loam, 
it  is  derived  from  the  latest  Quaternary  formation.  The  original 
forest  growth  consisted  almost  entirely  of  pine  with  a  few  deciduous 
trees. 

The  Norfolk  fine  sand  is  not  an  extensive  type  and  is  confined  to 
the  southwestern  part  of  the  county.  It  is  not  highly  esteemed  for 
agricultural  purposes,  for  it  soon  declines  in  productiveness,  and  does 
not  withstand  drought  well.  Having  a  loose  and  porous  structure,  it 
is  the  most  easily  cultivated  soil  in  the  area,  and  is  especially  adapted 
to  early  truck  crops,  both  fruit  and  vegetables  doing  well.  Cotton 
yields  from  one-fifth  to  one-half  bale  per  acre,  and  com  10  to  18 
bushels.     Peanuts  do  well. 

Not  a  large  proportion  of  this  type  is  under  cultivation.  Some  of 
the  once  cultivated  fields  have  been  abandoned  and  now  support  a 
growth  of  old-field  pine.  In  many  of  the  fields  the  organic  matter 
content  of  the  soil  has  become  noticeably  deficient.  This  can  best 
be  remedied  by  growing  leguminous  crops,  preferably  in  a  regular 
rotation.     This  soil  is  valued  from  $3  to  $8  an  acre. 

The  results  of  mechanical  analyses,  showing  the  texture  of  the  soil 
and  subsoil,  are  given  in  the  following  table: 

Mechanical  analyses  of  Norfolk  fine  sand. 


Number. 


20,027.. 
20,028.. 


Description. 


Sou 

SubsoU.. 


Fine 
gravel. 


Percent. 

0.0 

.0 


Coarse 
sand. 


Percent. 
1.6 
1.6 


Medium 
sand. 


Percent. 
11.4 
11.4 


Fine 
sand. 


Percent. 
64.3 
66.8 


Very  fine 
sand. 


Per  cent. 
15.6 
15.2 


SUt. 


Percent. 
6.1 
3.9 
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SU8QUKHANNA  FINE  8ANDT  LOAM. 

The  Susquehanna  fine  sandy  loam,  to  a  depth  of  6  to  12  mches,  is 
a  gray  fine  sandy  loam,  containing  a  small  amount  of  gravel  made 
up  of  iron  sandstone  and  iron  concretions.  The  subsoil  consists  of  a 
tenacious  red  plastic  clay,  containing  but  little  sand  or  gravel,  usually 
mottled  with  yellow  and  occasionally  blue  clay  in  the  lower  depths. 
In  certain  very  small  areas  the  subsoil  is  yellow.  The  clay  is  mark- 
edly stratified,  and  in  the  lower  depths  the  strata  often  range  from 
stiff  or  sandy  clay  to  iron  sandstone. 

.  The  topography  is  level  to  rolling.  Where  nearly  level,  the  soil 
sometimes  lacks  good  drainage  because  of  its  impervious  subsoil. 
As  a  rule,  the  surface  drainage  is  sufficient  to  carry  off  the  surplus 
water,  but  often  erosion  must  be  guarded  against.  A  few  fields  have 
been  abandoned  on  this  account,  but  by  terracing  and  careful  culture 
this  could  have  been  prevented. 

This  type  occurs  along  the  lesser  stream  courses  and  on  the  low 
divides  between  them.  It  is  formed  by  the  exposure  and  weathering 
of  the  Sabine  formation,  where  erosion  has  not  been  too  rapid. 

The  original  forest  growth  consisted  of  hardwoods,  with  a  small 
amount  of  pine.  Most  of  this  forest  has  been  removed  and  the  land 
brought  under  cultivation,  and  while  not  as  highly  valued  for  agri- 
cultural purposes  as  the  Norfolk  fine  sandy  loam,  still  with  good 
management  it  is  quite  productive.  Its  structure  is  loose  and  porous 
and  cultivation  is  easy.  Green  manuring  is  found  very  profitable  and 
is  to  be  advised.  If  the  humus  is  kept  replenished,  the  soil  will  with- 
stand continued  cultivation. 

The  Susquehanna  fine  sandy  loam  is  adapted  to  a  great  variety  of 
crops,  such  as  cotton,  com,  oats,  cowpeas,  and  Bermuda  grass.  Cotton 
usually  yields  from  one-fourth  to  three-fourths  bale  per  acre,  aver- 
aging less  than  one-half  bale.  Com  produces  from  10  to  25  bushels 
per  acre.     This  soil  is  worth  at  present  from  $5  to  $15  an  acre. 

The  foUowing  table  gives  the  average  results  of  mechanical  analyses 
of  fine-earth  samples  of  the  soil  and  subsoil: 

Mechanical  analyses  of  Sxisquehamw,  fine  sandy  loam. 


Number. 

Description. 
Son 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

sut. 

Clay. 

20033,20035 

20034,20036 

Percent. 
1.1 
.2 

Percent. 

1.0 

.8 

Percent. 

0.8 

.4 

Percent. 

20.2 

'  10.8 

Percent. 
41.1 
23.1 

Percent. 
30.8 

Percent. 
4.8 

Subsoil 

24.6 

38.9 
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SUSQUBHANNA  QRAYELLT  LOAM. 

The  soil  of  the  Susquehanna  gravelly  loam,  to  a  depth  of  10  to  20 
inches,  consists  of  a  reddish-gray  medium  sandy  loam,  containing  a 
large  proportion  of  gravel  made  up  of  iron  sandstone  and  iron  con- 
cretions. The  subsoil  consists  of  a  red  clay,  mottled  with  yellow  or 
gray,  and  contains  considerable  gravel  similar  to  that  of  the  soil. 
This  gravel  content  renders  the  clay  pervious  to  water  and  coupled 
with  the  good  surface  slope  gives  the  soil  good  drainage,  but,  on  the 
other  hand,  the  type  does  not  withstand  drought  very  well. 

The  topography  is  rolling  to  steep,  occurring  along  the  bluffs  of  the 
larger  streams  where  erosion  has  been  rapid.  The  soil  varies  a  good 
deal,  owing  to  its  topography,  and  occasionaUy  areas  of  Susquehanna 
fine  sandy  loam,  too  small  to  be  mapped,  are  found  where  erosion 
has  not  been  so  rapid.  It  occurs  mostly  in  the  northern  part  of  Ihe 
county  near  Big  Cypress  Creek. 

The  original  timber  growth  consisted  of  deciduous  trees,  mostly 
hardwoods,  and  more  black-jack  oak  is  found  on  this  soil  than  on  any 
other  in  the  area.  About  half  the  type  has  been  cleared  and  culti- 
vated. 

The  Susquehanna  gravelly  loam  is  an  early  soil,  adapted  to  all  the 
staple  crops  of  the  county,  especially  truck  and  fruit.  Cotton  and 
com  are  the  princl]pal  crops.  Cotton  averages  one-third  bale  per  acre, 
but  with  good  culture  it  yields  1  bale  to  the  acre.  If  an  early  variety 
is  planted  the  crop  is  made  before  the  boll  weevil  becomes  very  de- 
structive. Corn  yields  from  10  to  20  bushels  per  acre.  Peaches  seem 
to  do  well  and  many  of  the  large  peach  orchards  have  been  set  out 
on  this  type.  Truck  has  not  been  tried  extensively,  but  the  soil  is 
undoubtedly  suitable.     Grapes  would  probably  do  well. 

Owing  to  its  topography  the  soil  is  apt  to  erode  rapidly,  and  under 
poor  management  it  quickly  declines  in  productiveness.  Some  fields 
have  been  abandoned.  Terracing  and  careful  culture,  running  the 
rows  around  the  hills,  are  most  essential.  Surface  cultivation  to  con- 
serve the  moisture  should  be  practiced,  and  heavy  applications  of 
organic  matter  should  be  made,  as  the  soil  is  deficient  in  humus.  The 
value  of  the  land  varies  from  $4  to  $12  an  acre. 

The  following  table  gives  the  results  of  mechanical  analyses  of 
fine-earth  samples  of  the  soil  and  subsoil : 

Mechanical  analyses  of  Susquehanna  gravelly  loam. 


Number. 

Description. 

Fine        Coarse 
gravel.   1    sand. 

Medium 
sand. 

Fine 
sand. 

""SSr       Sflt.          Clay. 

20030 

Soil 

Percent. 
0.6 
1.0 

Percent. 
1.0 
1.4 

Percent. 

0.3 

.5 

Percent, 
14.8 
25.2 

Percent. 
61.9 
32.3 

Per  cent.  ^  Per  cent. 
26.6              4.7 

20040 

Subsoil 

21.7             17.9 
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SUSQUEHANNA  STONY  LOAM. 

The  Susquehanna  stony  loam  is  not  very  uniform  in  character,  but 
where  typically  developed  it  consists  of  a  gray  or  reddish-gray  sandy 
•loam,  6  to  12  inches  deep,  in  which  occurs  a  great  number  of  stones  of 
varying  size.  The  subsoil  differs  from  the  soil  in  that  it  contains  more 
clay,  often  red  in  color,  and  frequently  more  rock  fragments.  These 
fragments  are  ferruginous  sandstone  and  consist  of  sands  which  have 
been  cemented  into  a  fairly  hard  stone  by  iron  oxide. 

The  type  is  found  in  the  rough,  hilly  section,  locally  known  as  the 
^^ mountains,''  in  the  southwestern  part  of  the  county.  A  few  small 
areas  outside  the  area  just  described  have  been  included  in  this  type. 
They  consist  of  especially  rough  spots  in  the  Susquehanna  gravelly 
loam,  where  erosion  has  been  very  severe  and  has  left  a  soil  very  stony 
and  unfit  for  cultivation. 

The  soil  is  uncultivated  because  of  its  stony  character  and  rough 
topography.  It  is  used  for  stock  pasture  or  valued  for  the  timber, 
consisting  of  shortleaf  pine,  white,  post,  and  black-jack  oak,  hickory, 
and  minor  growths.  The  price  of  this  land  is  very  low,  $1  to  $3  an 
acre. 

The  following  table  gives  the  results  of  mechanical  analyses  of  fine- 
earth  samples  of  the  soil  and  subsoil: 

Mechanical  analyses  of  StLsquehanna  stony  loam. 


Number. 

Description. 
Soil 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine       ««♦           r«w.* 
sand.     1     ^"**          ^^• 

_ 

20037 

Percent.    Percent. 

0.4             1.9 

.2               .7 

Percent, 

0.8 

.3 

Percent. 
28.4 

Percent. 
37.1 

Per  cent,  i  Per  cent. 
25.6               6.0 

20038 

SubsoU 

1                 1 
17.2  ;          48.8            23.9  1            8.7 

1 

CADDO   PINE   SANDY  LOAM. 


The  soil  of  the  Caddo  fine  sandy  loam,  to  a  depth  of  3  to  8  inches, 
and  occasionally  12  inches,  is  a  very  fine  sand  containing  considerable 
clay  and  usually  gray  in  color. .  The  subsoil  is  a  very  tenacious,  im- 
pervious clay  of  varying  color,  being  usually  gray  with  a  few  mottles 
of  yellow  or  red,  though  sometimes  it  is  brown.  Scattered  over  the 
surface  and  covering  nearly  one-half  the  type  are  small,  roimded 
mounds  of  fine  sand  or  fine  sandy  loam  from  1  to  4  feet  high  and  2  to 
4  rods  wide.  These  resemble  small  dunes,  and  probably  owe  their 
origin  to  an  accumulation  of  sand  around  small  tufts  of  vegetation 
when  the  country  was  in  an  arid  condition. 

The  general  topography  of  the  soil  is  quite  level.  It  occurs  as 
poorly  drained  areas  in  the  uplands  some  distance  from  the  streams 
and  is  of  very  limited  extent,  only  a  few  small  areas  being  mapped 
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in  the  southwestern  part  of  the  county.  These  are  locally  known  as 
''post-oak  flats."  The  origmal  timber  growth  consisted  mainly  of 
post  and  black-jack  oak. 

The  soil  is  quite  refractory  to  handle,  because  of  its  large  clay  con- 
tent and  undrained  condition.  It  is  rather  unproductive  and  is  cold 
and  backward  in  the  spring.  Water  remains  in  depressions  until 
evaporated.  It  is  claimed  that  if  brought  under  cultivation  it  will 
improve  with  age,  finally  becoming  fair  farming  land,  but  as  yet 
little  of  it  has  been  cleared.  The  great  need  of  this  soil  is  artificial 
drainage.  When  this  is  secured  it  should  prove  a  good,  durable  soil 
well  suited  to  cotton  and  com.  In  its  natural  condition  it  makes 
good  pasture.  Cotton  yields  as  high  as  one-half  bale  to  the  acre,  and 
com  in  favorable  years  20  bushels  per  acre.  Bermuda  grass  does 
well.     Land  of  this  type  is  worth  from  $5  to  $10  an  acre. 

The  foUowing  table  gives  the  results  of  mechanical  analyses  of  the 
soil  and  subsoil: 

Mechanical  analyses  of  Caddo  fine  sandy  loam. 


Nomber. 

Description. 

Fine 
gravel. 

Coerse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

sut. 

Clay. 

20035 

Soil 

Percent. 

0.0 

.0 

Percent. 

0.9 

.3 

Percent. 

0.3 

.2 

Percent. 
13.2 
7.6 

Percent. 
14.0 
11.6 

Percent. 
45.6 
45.0 

Percent. 
25.7 

20026 

Subsoil 

34.1 

MEADOW. 


The  Meadow  varies  considerably  in  texture.  It  is  recent  alluvial 
in  origin  and  has  the  character  of  the  adjacent  soil  from  which  it  is 
derived.  That  along  Big  Cypress  Creek  has  a  heavier  texture  than 
that  occurring  along  the  smaUer  streams,  much  of  which  is  quite 
sandy. 

Very  Httle  of  this  type  is  under  cultivation,  as  it  is  all  subject  to 
overflow.  Occasionally  a  small  area,  a  few  feet  higher  than  the  sur- 
rounding bottom,  is  cleared  and  cultivated  and  is  very  productive. 
Sugar  cane  and  Bermuda  grass  are  the  two  main  crops,  both  doing 
exceedingly  well. 

This  soil  was  originally  covered  with  a  heavy  growth  of  deciduous 
trees,  consisting  mostly  of  oaks  of  various  species,  hickory,  ash,  elm, 
and  gum.     The  mast  from  these  furnishes  valuable  feed  for  hogs. 

It  is  probable  the  chief  value  of  Meadow  is  in  its  timber  growth, 
though  Bermuda  grass  for  pasture  may  be  successfully  grown,  as  it 
is  seldom  injured  by  overflow.  Meadow  land  has  a  value  of  $3  an 
acre  and  upward,  depending  on  the  amount  of  standing  timber. 
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SUMMABT. 

Camp  County,  one  of  the  smallest  in  Texas,  is  located  in  the  east 
Texas  timber  belt,  in  the  northeastern  part  of  the  State.  It  has  an 
elevation  of  200  to  500  feet  above  sea  level. 

The  surface  features  are  gently  rolling  over  most  of  the  coimty,  and 
drainage  is  well  established. 

The  county  was  first  settled  in  1844,  the  settlers  coming  almost 
entirely  from  southern  States  east  of  the  Mississippi  River.  Pitts- 
burg is  the  county  seat  and  commercial  center.  Two  railroads  pass 
through  the  town  and  furnish  good  shipping  faciUties. 

The  cUmate  is  mild  and  healthful,  and  especially  favorable  to 
the  growing  of  cotton,  fruit,  and  truck.  The  annual  rainfall,  about 
35  inches,  is  well  distributed  throughout  the  year. 

The  county  was  originally  covered  with  shortleaf  pine  and  oak. 
Some  timber  yet  remains,  especially  in  the  bottoms,  but  over  half 
the  area  is  cleared  and  under  cultivation.  Cotton  is  the  main  crop, 
with  com  second.  Both  fruit  and  truck  are  receiving  increased  atten- 
tion. Bermuda  grass  is  also  grown  for  hay.  There  is  a  fair  supply 
of  Hve  stock  of  good  quaUty. 

Most  of  the  good  farming  land  can  be  bought  for  $5  to  $20  an  acre. 
Agricultural  methods  are  being  changed  for  the  better,  but  more 
attention  should  be  given  to  crop  rotation,  the  growing  of  leguminous 
crops,  the  use  of  barnyard  manure,  and  improved  methods  of  culture. 

Seven  soils  were  found  in  Camp  County.  These  vary  in  texture 
from  fine  sand  to  heavy  loam.  They  are  adapted  to  a  wide  range  of 
crops  and,  for  the  most  part,  are  easily  cultivated. 

The  Norfolk  fine  sandy  loam  is  the  most  extensive  soil  in  the  area, 
as  well  as  the  most  highly  prized.  It  is  suited  to  the  staple  crops, 
fruit,  and  truck. 

The  Norfolk  fine  sand  has  Uttle  agricultural  value  and  is  not  exten- 
sively farmed,  although  all  crops  do  fairly  well  for  a  few  years  after 
the  land  is  cleared. 

The  Susquehanna  fine  sandy  loam,  because  of  its  impervious  sub- 
soil, is  rather  difficult  to  manage,  but  it  is  well  esteemed  and  is 
adapted  to  a  wide  range  of  crops. 

The  Susquehanna  gravelly  loam  is  quite  rolling.  It  is  an  early 
soil,  and  while  the  staple  crops  do  well,  it  is  especially  adapted  to 
fruit  and  truck. 

The  Susquehanna  stony  loam  is  too  rough  for  cultivation,  and  is 
devoted  to  pasture  and  forestry. 

The  Caddo  fine  sandy  loam  is  of  very  limited  extent.  Owing  to 
its  impervious  nature  and  poor  drainage  it  is  a  cold,  hard  soil  to 
handle. 

All  the  Meadow  is  subject  to  overflow.  It  is  valued  for  pasture 
and  its  standing  timber. 
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By  ORLA  L.  AYRS  and  D.  H.  HILL. 
DESCRIPTION   OF  THE  AREA. 

Overton  County,  Tenn.,  lies  in  the  north-central  part  of  the  State, 
or  in  the  northeastern  part  of  the  division  commonly  known  as  Mid- 
dle Tennessee.  It  is  bounded  on  the  north  by  Clay  and  Pickett  coun- 
ties, on  the  east  by  Fentress  County,  on  the  south  by  Putnam  County, 
and  on  the  west  by  Jackson  County.  It  is  the  second  county  south 
of  the  Kentucky  State  line.  There  are  in  all  277,312  acres,  or  about 
433  square  miles,  in  the  county. 

The  Cumberland  Plateau  and  the  mountains  forming  its  western 
front  occupy  the  southeastern  third  of  the  county,  and  a  chain  of 


Fig.  26.— Sketch  map  showing  location  of  the  Overton  County  area,  Tennessee. 

outlying  ridges  extends  out  from  the  Cumberland  Mountains  in  a 
northwestern  course  across  the  center  of  the  county  to  within  a  few 
miles  of  the  northwest  boundary.  This  region  is  characterized  by 
bold,  rugged  mountain  topography,  having  a  range  in  altitude  from 
700  to  2,000  feet.  Lying  immediately  west  of  this,  and  reaching  Out 
from  the  foot  of  the  mountains  to  the  county  boundary,  is  a  broad, 
gently  rolling  plain,  belonging  to  the  Highland  Kim  of  Tennessee 
and  having  an  altitude  varying  from  900  to  1,000  feet.  On  the  High- 
land Rim  in  the  southwestern  fourth  of  the  county  the  surface  is 
characterized  by  broad,  level  areas  and  low,  rolling  hills.  Near  the 
west  line  of  the  county,  however,  this  plain  has  been  dissected  by  the 
deep,  narrow,  V-shaped  valleys  of  Spring  Creek  and  Roaring  River. 
The  bottoms  of  these  valleys  approach  the  level  of  the  Central  Basin, 
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which  lies  farther  west,  and  their  escarpments  are  rough  and  steep. 
To  the  north  of  this  and  west  of  the  outlying  mountain  range  pre- 
viously mentioned,  Mill  Creek,  Mitchell  Creek,  and  their  tributaries 
have  destroyed  the  characteristic  features  of  the  Highland  Rim, 
leaving  a  series  of  rough,  broken  ridges.  North  of  the  mountains, 
and  along  the  northeastern  boundary  of  the  county,  the  plain  of  the 
Highland  Rim  again  appears.  This  is  cut  by  the  valleys  of  Eagle 
Creek  and  the  West  Fork  of  Obey  River  and  their  tributaries. 

The  drainage  of  the  area  is  all  toward  the  Cumberland  River, 
which  lies  a  few  miles  beyond  the  western  boundary  of  the  county. 
The  larger  streams  flow  through  deep,  narrow  valleys,  and  have 
swift  currents. 

A  permanent  settlement  in  the  area  was  established  at  Hilham 
in  1800.  Two  other  settlements  were  made,  near  the  present  site  of 
Livingston,  before  this,  but  their  exact  date  is  not  known.  As  early 
as  1770  the  region  had  been  occupied  by  hunters  for  some  time,  but 
they  made  no  permanent  settlement.  The  county  was  organized  in 
1806,  and  at  that  time  included  the  territory  now  comprised  in  the 
counties  of  Fentress  and  Pickett  and  parts  of  Clay,  Putnam,  Cum- 
berland, Morgan,  and  Scott.  The  county  seat  was  established  at 
Monroe  in  1810,  where  it  remained  until  about  1835,  when  it  was 
moved  to  Livingston,  the  present  county  seat.  Most  of  the  early 
settlers  came  from  East  Tennessee,  Virginia,  North  Carolina,  and 
Kentucky,  and  a  few  from  the  New  England  States. 

Overton  County  was  progressive  and  prosperous,  and  compared 
favorably  with  other  sections  of  the  State  up  to  the  era  of  railroad 
construction  about  1860.  The  railroads  naturally  avoided  the  rough, 
mountainous  country,  and  this  gave  the  more  level  sections  of  the 
State  a  great  advantage  in  attracting  population  and  developing  their 
agricultural  resources.  A  slow  retrogression  took  place  in  Overton 
County  and  continued  for  some  time.  In  1901  the  Tennessee  Central 
Railroad  built  a  branch  road  into  the  southeastern  part  of  the  county 
to  take  out  coal  and  timber.  In  1906  the  Overton  County  Railroad 
was  built  from  Algood,  in  Putnam  County,  to  Livingston,  giving  the 
central  part  of  the  county  an  outlet  for  its  products,  and  as  a  result 
the  county  is  once  more  improving  and  doubtless  will  make  rapid 
progress  in  the  future. 

Livingston,  the  county  seat,  has  a  population  of  about  800  and  is 
the  social  and  commercial  center  of  the  county.  It  has  two  banks  and 
several  manufacturing  industries,  including  a  flour  mill,  sawmill, 
planing  mill,  spoke  factory,  stave  factory,  and  spindle  factory.  Craw- 
ford, in  the  eastern  part  of  the  county,  on  the  Tennessee  Central 
Railroad,  is  a  mining  town  of  about  500  people.  Several  small  sta- 
tions and  sidings,  which  serve  as  shipping  points,  are  found  along 
both  railroads.    Monroe,  Hilham,  and  Oakley  were  at  one  time  towns 

Digitized  by  VjOOQIC 


SOIL  SURVEY  OF  OVEBTON   COUNTY,   TENNESSEE.  971' 

of  considerable  importance,  but  now,  owing  to  their  lack  of  shipping 
facilities,  serve  only  as  interior  trading  points. 

The  roads  of  the  county  as  a  whole  are  in  a  very  poor  condition, 
many  of  the  mountain  roads  having  such  steep  grades  and  being  so 
rocky  as  to  be  almost  impassable.  The  dirt  roads  of  the  valleys 
and  the  Highland  Rim  are  fairly  good  during  the  summer,  but  in 
winter  are  very  muddy  and  become  deeply  rutted,  making  travel 
nearly  impossible.  Beds  of  chert  and  limestone  are  easily  accessible 
to  improve  the  roads  at  a  relatively  low  cost.  A  short  piece  of 
macadam  road  is  being  constructed  at  Livingston,  and  it  is  probable 
that  this  will  serve  as  an  example  and  that  the  roads  will  receive  more 
attention  in  the  future. 

At  the  present  time  lumber  and  coal  are  about  the  only  products 
shipped  out  of  the  county,  and  most  of  these  go  to  Nashville,  which 
is  about  100  miles  west  of  Overton  County.  Some  live  stock  is 
also  shipped  and  sold  in  the  Nashville  market.  The  people  em- 
ployed in  the  lumbering  and  mining  industries  within  the  county 
furnish  a  local  market  for  all  the  agricultural  products  grown,  and 
will  continue  to  do  so  for  some  time. 

CLIMATE. 

This  region  has  a  mild,  pleasant  climate  and  seldom  experiences 
extremes  of  either  heat  or  cold.  During  the  summer  months  the  days 
are  .warm,  but  the  nights  are  always  cool.  Some  snow  falls  each 
winter,  but  never  remains  on  the  ground  for  more  than  a  week. 

The  table  following,  giving  data  in  regard  to  temperature  and 
precipitation,  is  compiled  from  the  records  of  the  Weather  Bureau 
station  at  Byrdstown,  which  is  located  upon  the  Highland  Rim  a 
short  distance  northward  in  the  adjoining  county.  The  figures  apply 
to  that  part  of  Overton  County  occupied  by  the  Highland  Rim,  but 
for  the  Cumberland  Plateau  section,  which  is  about  900  feet  higher 
in  elevation,  the  temperature  averages  about  3°  F.  lower  than  shown 
by  the  tables. 

The  average  date  of  the  last  killing  frost  in  spring  is  April  11  and 
of  the  first  in  fall  October  20.  This  gives  a  growing  season  of  192 
days,  or  about  six  and  one-half  months.  The  latest  recorded  frost 
in  spring  is  April  24  and  the  earliest  in  fall  September  30.  This 
insures  a  growing  season  of  nearly  five  and  one-half  months  free 
from  frost,  which  is  ample  time  to  mature  all  crops  grown  in  this 
region.  The  rainfall  during  the  growing  season  is  sufficient  to  pro- 
duce good  crops,  even  in  the  driest  year.  It  is  usually  quite  evenly 
distributed.  October  is  the  driest  month  and  some  difficulty  is  had 
in  getting  wheat  properly  started. 
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Normal  tnontMyr  seasonal,  and  annual  temperature  and  preoipUaHot^ 


Temperature. 

Precipitation. 

Month. 

Mean. 

Absolute. 

Mom. 

Total 
amount 
for  the 
driest 
year. 

Total 
amount 
for  the 
wettest 

year. 

Snow, 

Maxi- 
mum. 

Mini- 
mum. 

aver- 
age 
depth. 

December 

88 
87 
86 

«F. 
70 
72 
78 

OR 
-  9 
-8 
-19 

Inches. 
4.2 
4.8 
5.0 

Inches, 
5.8 
8.6 
6.0 

Inches. 
5.6 
6.7 
6.6 

Inches, 
8.7 

January 

3.9 

February 

7.2 

Winter                                           

87 

13.5 

15.4 

18.8 

14.8 

March 

49 
56 
67 

85 
88 
91 

-  1 
24 
84 

6.1 
4.9 
8.7 

2.2 
8.5 
8.1 

10.4 
CI 
6.4 

8.1 

April 

0.6 

May 

0.0 

Spring 

67 

14.8 

8.8 

22.9 

8.7 

June 

78 

76 
75 

95 
99 
94 

86 
48 
60 

4.9 
4.8 
4.5 

2.8 
8.7 
3.2 

8.4 
6.3 

2.5 

0.0 

July 

0.0 

August 

0.0 

Summer 

75 

14.2 

9.2 

12.2 

0.0 

September 

70 
58 
47 

96 
89 
79 

82 
28 
11 

8.2 
2.2 
4.2 

2.7 
1.0 
2.2 

8.4 
1.9 
1.6 

0.0 

October 

Trace. 

November 

0.7 

Fall 

58 

9.6 

5.9 

6.9 

a7 

Year 

57 

99 

-19 

52.1 

89.8 

6a8 

19.2 

AGKICXJLTURE. 

At  the  time  of  the  first  settlements  in  Overton  County  transporta- 
tion was  not  only  difficult,  but  markets  were  distant  and  necessaries 
had  to  be  hauled  over  rough  mountain  roads.  In  some  cases  supplies 
were  brought  in  wagons  from  Baltimore.  Almost  as  much  difficulty 
was  experienced  in  disposing  of  the  few  surplus' commodities  pro- 
duced, most  of  which  were  loaded  in  flatboats  on  the  Cumberland 
Eiver  and  floated  downstream  to  New  Orleans. 

These  conditions  compelled  the  early  settlers  to  produce  nearly 
everything  used  by  their  families.  With  this  end  in  view  they  found 
it  necessary  to  grow  a  wide  variety  of  crops,  including  corn,  wheat, 
cotton,  hemp,  flax,  and  tobacco.  Many  kinds  of  vegetables  were  also 
grown  in  the  garden  to  supply  the  family  table.  The  cotton,  hemp, 
and  flax  were  worked  up  into  homespun  and  made  into  clothing,  and 
little  if  any  of  these  three  crops  was  included  in  the  flatboat  cargoes 
sent  down  the  river.  Some  sheep  were  kept  to  produce  the  wool 
needed  for  local  use. 

Cattle  and  hogs  were  brought  in  at  an  early  date  and  for  many 
years  were  the  principal  source  from  which  money  was  obtained. 
They  were  allowed  to  range  at  liberty  through  the  forest,  receiving 
little  or  no  attention.    In  the  fall  the  hogs  were  collected  into  large 

Digitized  by  VjOOQIC 


SOIL  SUBVEY  OF  OVERTON   COUNTY,   TENNESSEE.  978 

droves  and  driven  south  into  Georgia  and  Alabama,  where  they  were 
sold  to  the  cotton  planters.  The  cattle  were  also  taken  across  the 
mountains  and  disposed  of  in  Virginia  and  North  Carolina.  For  a 
number  of  years  prior  to  1860  mules  were  raised  and  taken  farther 
south  and  sold  in  the  cotton  country. 

For  some  time  following  1865  conditions  remained  at  a  standstill, 
and  in  some  cases  there  was  an  actual  retrogression.  The  practice 
of  driving  stock  out  of  the  county  was  discontinued.  Manufactured 
goods  could  be  obtained  from  outside  with  greater  ease,  and  the  culti- 
vation of  hemp  and  flax  was  abandoned.  The  increased  price  of 
cotton  caused  that  crop  to  be  grown  for  market  for  a  few  years,  but 
the  cultivation  of  this  crop  ceased  after  1870.  Tobacco  continued  to 
be  a  profitable  crop  for  a  few  years  longer.  Declining  prices  from 
1876  to  1880  caused  it  to  be  discontinued  as  a  conmiercial  crop  and 
it  has  not  been  cultivated  for  the  market  since.  A  few  patches  of 
cotton,  a  fourth  of  an  acre  or  less  in  extent,  are  still  grown  for  home 
needs,  and  many  farmers  cultivate  a  little  tobacco  for  their  own  use. 

Since  1890  there  has  been  a  gradual  upward  trend.  Farmers  are 
giving  more  attention  to  the  cultivation  of  their  crops  and  the  care 
of  their  land.  Formerly  the  old  bull-tongue  plow  served  the  three- 
fold duty  of  plow,  harrow,  and  cultivator.  At  the  present  time  the 
turning  plow  is  in  general  use,  and  many  have  disk  and  other  modern 
harrows.  The  double-shovel  cultivator  is  in  general  use,  and  some  are 
using  the  more  modern  five  and  seven  tooth  iron-frame  cultivators. 
In  the  more  level  portion  of  the  county  the  binder  has  largely  re- 
placed the  old  grain  cradle. 

Corn  is  the  principal  crop  produced  in  the  coimty,  the  acreage 
planted  to  it  being  fully  twice  that  of  all  other  crops.  It  is  grown 
in  all  parts  of  the  county  and  upon  all  of  the  types  of  soil  with  vary- 
ing success.  The  difference  in  size  and  color  of  the  growing  crop  as 
observed  on  the  light  soil  of  the  Cumberland  Plateau  and  the  rich 
Hagerstown  stony  loam  is  very  striking,  the  latter  soil  being  capable 
of  producing  at  least  three  times  as  much  grain.  According  to  the 
Twelfth  Census  34,449  acres  were  planted  to  this  crop  in  1899,  pro- 
ducing 469,780  bushels,  or  an  average  of  13.6  bushels  per  acre.  Wheat 
is  the  second  crop  in  importance,  but  with  acreage  far  below  that  of 
corn.  The  census  gives  the  total  as  5,662  acres,  with  a  yield  of  29,410 
bushels,  or  5.2  bushels  per  acre.  The  cultivation  of  wheat  is  confined 
almost  entirely  to  the  Decatur  loam  and  the  Clarksville  silt  loam. 
Oats  are  third  in  importance,  with  a  total  acreage  of  3,713  acres,  and 
a  yield  of  28,780  bushels,  or  7.7  bushels  per  acre. 

The  authority  just  cited  gives  3,671  acres  as  the  area  in  clover, 
millet,  other  tame  grasses,  and  small  grains  cut  for  hay,  and  the  yield 
of  3,202  tons,  or  a  little  less  than  1  ton  per  acre ;  an  acreage  of  237 
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acres  as  planted  in  potatoes,  producing  51.7  bushels  per  acre,  or  a 
total  yield  of  12,264  bushels;  326  acres  in  sweet  potatoes,  with  a  yield 
of  74.1  bushels  per  acre,  or  a  total  of  24,171  bushels,  and  658  acres  as 
devoted  to  miscellaneous  vegetables,  the  crop  having  a  value  of 
$25,118.  The  last  three  items  considered  were  confined  to  gardens 
and  small  plats,  the  crop  being  intended  for  home  use.  The  value  of 
orchard  products,  nearly  all  apples,  according  to  the  same  authority, 
was  $26,639. 

There  are  235,615  acres  included  in  the  farms  of  Overton  County.^ 
Of  this  99,414  acres,  or  42  per  cent,  is  improved.  The  total  number 
of  acres  in  crops  was  49,488  acres,  or  slightly  less  than  one-half  the 
area  reported  as  improved  land.  Of  the  improved  land  not  under 
cultivation  a  small  portion  is  used  for  pasture,  but  the  most  of  it  is 
allowed  to  lie  idle  and  grow  up  to  weeds  and  briers.  After  lying 
fallow  for  one  or  two  years,  it  is  again  brought  under  cultivation 
and  other  fields  allowed  to  rest.  Most  of  the  land  reported  as  unim- 
proved was  covered  with  a  fine  growth  of  timber.  The  value  of  the 
forest  products  for  1900  was  $63,483.  Since  1900  lumbering  has  be- 
come the  most  important  industry  in  the  county,  and  the  output  of 
forest  products  has  greatly  increased.  There  has  also  been  consider- 
able improvement  along  other  lines,  but  the  census  data  will  serve 
as  an  index  of  general  conditions. 

Not  much  live  stock  is  kept.  Most  farmers  have  one  or  two  cows, 
and  a  few  steers  and  beef  cattle  are  sold  each  year,  but  the  annual 
shipments  from  the  county  will  not  exceed  five  carloads.  The  num- 
ber of  hogs  slaughtered  is  quite  large,  but  the  pork  is  all  used  in  the 
county.    A  few  mules  are  sold  in  outside  markets.  . 

The  adaptation  of  soils  to  different  crops  is  recognized  to  some  ex- 
tent. Wheat  is  confined  to  the  limestone  soils  and  most  of  the  apple 
orchards  are  located  on  either  the  Clarksville  stony  loam  or  the 
Dekalb  stony  loam.  The  importance  of  crop  rotation  is  not  well 
understood,  and  many  cultivate  a  field  continuously  in  the  same 
crop  for  two  or  three  years,  allowing  it  to  grow  up  in  weeds  for 
several  seasons  after  that.  Fortunately  Japan  clover  has  become 
thoroughly  established  in  the  county,  and  where  a  field  is  left  un- 
cultivated the  clover  takes  possession  of  it,  and  the  result  is  much 
the  same  as  though  the  field  had  been  planted  in  some  cultivated 
leguminous  crop.  A  few  follow  wheat  with  cowpeas  the  same  season, 
using  the  vines  as  hay.  Others  plant  the  cowpeas  in  com  at  the  last 
cultivation  and  harvest  the  seed.  The  value  of  this  crop  is  not 
generally  recognized  and  its  cultivation  is  limited. 

The  farm  methods  practiced  throughout  the  county  are  quite 
variable.  Preparing  the  land  for  corn  is  done  in  the  spring,  the 
ground  being  usually  broken  from  3  to  5  inches  deep  and  harrowed 
once  or  twice  before  planting.    Very  few  put  manure  on  the  land 
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and  the  use  of  fertilizers  is  not  general.  Wheat  is  usually  sown  in 
October,  either  upon  land  prepared  in  August  and  September  or  fol- 
lowing corn. 

Most  of  the  farm  labor  is  performed  by  the  farmer  and  his  family. 
A  few,  however,  hire  hands  for  three  to  five  months  each  year,  pay- 
ing from  $15  to  $20  a  month  with  board.  Others  hire  day  labor 
for  a  short  time  during  the  busy  season,  paying  on  the  average  75 
cents  a  day.    Eflicient  help  may  usually  be  secured. 

The  greater  number  of  the  farms  are  operated  by  the  owners. 
Where  land  is  rented  the  tenant  usually  furnishes  everything  and 
receives  two- thirds  of  the  crop. 

The  farms  vary  greatly  in  size,  the  average  holding,  according  to 
the  census  of  1900,  containing  106.4  acres.  The  average  value  at 
that  time,  including  improvements,  was  $5.42  an  acre.  Land  values 
range  now  from  $3  to  $25  an  acre.  The  Decatur  loam  and  the 
Clarksville  silt  loam,  depending  upon  position  and  improvements, 
are  worth  from  $5  to  $25  an  acre.  The  stony  loam  areas  can  be  pur- 
chased for  $3  to  $15,  while  some  of  the  Dekalb  soils  in  the  eastern 
part  of  the  county  sell  as  high  as  $50  an  acre.  This  is  due  to  the 
presence  of  coal  and  timber,  and  it  would  be  hard  to  determine  their 
agricultural  value. 

The  greatest  agricultural  need  of  the  county  is  better  preparation 
and  cultivation  of  the  soils.  The  depth  of  plowing  should  be  in- 
.creased  to  8  or  10  inches,  and  after  plowing  the  ground  should  be 
thoroughly  worked  with  a  harrow  to  give  a  mellow  seed  bed.  With 
corn  and  other  intertillage  crops  the  cultivation  should  be  shallow 
and  frequent  and  should  be  continued  where  practicable  throughout 
the  growth  of  the  crop.  A  small-tooth  cultivator  should  be  used  in 
order  to  keep  the  surface  of  the  soil  as  nearly  level  as  possible  and 
to  avoid  cutting  the  roots  of  the  growing  plant.  Where  such  crops 
are  planted  on  hilly  land  the  rows  should  be  made  to  follow  the 
contour  of  the  hill.  This  would  prevent  to  some  extent  the  washing 
that  now  results  from  water  flowing  down  hill  in  the  furrows.  As 
much  organic  matter  as  possible  should  be  worked  into  the  soil,  and 
with  this  end  in  view  all  manure  should  be  carefully  saved  and  cow- 
peas  or  other  green  crops  should  be  grown  and  plowed  under  at 
frequent  intervals.  Most  of  the  soils  in  the  county  would  be  im- 
proved by  applying  lime  at  the  rate  of  2,000  pounds  an  acre  every 
five  years. 

The  rotation  of  crops  should  receive  more  attention.  Each  farmer 
should  grow  the  crops  best  suited  to  his  needs,  but  every  rotation 
should  contain  a  cultivated  crop,  a  hay  crop,  and  pasture.  In  this 
region  legumes,  grass,  and  pasture  should  occupy  the  land  three 
years  out  of  five.  The  following  rotation  is  one  of  several  which 
will  be  found  adapted  to  this  section:  First  year,  com  followed  by 
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winter  oats;  second  year,  harvest  oats  and  sow  cowpeas,  in  fall  sow 
wheat  and  seed  with  red  clover,  orchard  grass,  and  redtop;  third 
year,  harvest  the  wheat  crop ;  fourth  and  fifth  years,  use  for  hay  and 
pasture. 

Cowpeas  form  a  crop  which  is  grown  only  to  a  limited  ext^it  at 
present,  but  its  use  should  become  general  because  of  the  great  value 
of  the  crop  as  a  stock  feed  and  the  beneficial  eflFect  it  has  on  the  land. 
The  soy  bean  is  another  leguminous  crop  little  known  here,  but  one 
having  an  equal  value  with  cowpeas  and  making  a  larger  jdeld  per 
acre.  Cantaloupes,  strawberries,  and  other  truck  crops  can  be  grown 
successfully  on  the  Decatur  loam  and  the  Clarksville  silt  loam,  and 
with  better  market  facilities  will  prove  valuable  additions  to  the 
present  products  grown  in  the  coimty.  There  are  many  ap]5le 
orchards  at  present  on  the  different  stony  loam  soils  of  the  county. 
The  trees  yield  well,  but  most  of  them  are  seedlings  or  inferior  varie- 
ties. These  should  be  top-grafted  and  in  five  years  they  will  be 
producing  profitable  cropa  There  are  many  advantageous  locations 
for  setting  out  apple  orchards  in  the  county.  Grapes  can  also  be 
produced  successfully,  but  the  stony  soils,  where  not  in  orchards  or 
vineyards,  should  be  kept  in  pasture  or  allowed  to  reforest.  Stock 
raising  on  such  land  will  prove  more  profitable  than  any  system  of 
cropping.  The  more  rugged  and  broken  hills  and  mountain  sides 
should  be  left  in  permanent  forest.  The  return  that  can  be  obtained 
from  time  to  time  by  cutting  the  new  growth  of  timber  will  be  greater . 
than  would  be  realized  from  the  land  under  cultivation. 

SOILS. 

Overton  County  lies  within  the  Appalachian  province,  and  em- 
braces portions  of  two  of  its  physiographic  divisions — the  Cumber- 
land Plateau  and  the  Highland  Rim.  The  rocks  are  sedimentary  in 
origin  and  consist  of  sandstones,  shales,  and  limestones,  and  the 
geological  formations  represented  extend  from  the  lower  Silurian 
to  near  the  close  of  Carboniferous  time.*  These  rocks  lie  in  nearly 
level  beds,  having  a  slight  dip  to  the  southeast.  The  mountunous 
topography  found  over  a  large  part  of  the  coimty  is  the  result  of 
erosion.  The  streams  during  a  long  period  of  time  have  cut  deep, 
narrow,  steep-sided  valleys,  leaving  only  the  tops  of  narrow  ridges 
to  show  where  a  broad,  nearly  level  plain  once  existed. 

The  soils  found  here,  with  the  exception  of  the  bottom  lands,  which 
have  a  very  limited  development,  consist  of  residual  material,  result- 
ing from  the  decomposition  and  disintegration  of  the  underlying 
rocks.  Most  of  the  geological  formations  present  quite  distinct 
characteristics,  and  the  soils  derived  from  them  show  an  equal  dis- 

<>For  a  detailed  discussion  of  the  geology  of  this  region  see  Geologic  Atlas 
No.  53,  U.  S.  Geological  Survey. 
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tinctness,  so  that  the  boundaries  of  the  different  types  of  soil  agree 
closely  with  the  boundaries  of  the  formations  from  which  they  are 
formed.  On  the  steep  mountain  slopes,  however,  there  has  been  a 
downward  or  creeping  movement  of  the  soil  mass,  causing  the 
material  derived  from  several  different  formations  to  blend  together 
and  assiune  a  nearly  uniform  character  over  the  entire  slope.  The 
Hi^and  Rim  and  the  valleys  which  intersect  it  are  occupied  mainly 
by  limestone  formations,  some  of  which  contain  a  great  deal  of  chert 
and  siliceous  impurities.  These  have  given  rise  to  gray  and  red  silty 
soils.  The  gray  soils  have  been  included  in  the  Clarksville  series,  and 
the  red  soils  in  the  Decatur  series. 

The  formations  exposed  on  the  Cumberland  Plateau  and  its  escarp- 
ment consist  of  sandstone  and  shale.  These  give  rise  to  soils  having 
a  nearly  uniform  gray  color  and  characterized  by  a  greater  per- 
centage of  sand  than  is  found  in  the  soils  of  the  Highland  Rim. 
Three  types  were  mapped  here,  all  belonging  to  the  Dekalb  series.  At 
the  bottom  of  the  deep,  narrow  valleys  in  the  northwestern  part 
of  the  county  a  brown,  silty,  stony  loam  has  been  formed.  This 
type  is  a  result  of  the  weathering  of  Silurian  limestone,  and  belongs 
in  the  Hagerstown  series. 

Some  of  the  streams  have  built  up  narrow  bottoms  of  alluvial 
material  along  their  courses.  These  bottoms  are  limited  in  extent, 
while  the  texture  of  the  soil  is  quite  variable.  They  have  therefore 
been  mapped  under  the  general  name  Meadow. 

The  following  table  gives  the  name  and  area  of  each  of  the  soil 
types  found  in  the  county.  Their  distribution  is  shown  by  means  of 
colors  in  the  accompanying  map. 

Areas  of  different  soils. 


Sou. 

Acres. 

Per  cent. 

Soil. 

Acres. 

Per  cent. 

ClnrkmrW}^  nlU  ioA>n 

78,272 
67,840 
51,006 
17,984 
17,000 
13,824 
12,928 

28.2 
24.5 
18.3 
6.6 
6.8 
5.0 

4,7 

1 

Decfttnr  lonm 

11,584  1              4.2 

Meadow 

4,672 

1.7 

Dekalb  rilt  loAzn 

Hagentown  stony  loam 

<3nthrie  iflU  loam 

1,844 
296 

.5 
.1 

Pecatar  btonyloam 

Of^    01A 

Pfjlukib  flaTidy  loam 

Bough  Btooy  land 

1 

HAGEBSTOWN  STONY  LOAli. 

The  Hagerstown  stony  loam  consists  of  8  to  12  inches  of  heavy 
brown  silty  loam,  resting  upon  a  subsoil  of  light-brown  to  brownish- 
yellow  or  yellow  clay  loam,  which  grades  into  a  heavy  clay  at  a  depth 
of  18  to  24  inches.  Both  soil  and  subsoil  contain  rock  fragments  in 
varying  quantities,  and  the  surface  is  strewn  with  loose  rock  and 
bowlders,  while  there  are  frequent  outcrops  of  the  underlying  massive 
72362^—10 02 
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brown  and  blue  limestcoie.  In  many  cases  these  outcrops  are  es- 
tensive  enough  to  be  separated  and  mapped  as  Bough  stony  land. 

This  type  of  soil  is  found  in  the  n(Hi:hwestem  part  of  the  county, 
at  the  bottom  of  the  deep,  narrow  valleys  of  Mitchell  and  Mill  credcs 
and  their  tributaries.  It  occupies  the  lower  slopes  of  these  valkys, 
the  surface  sometimes  being  so  steep  that  plowing  is  impracticable. 
This  condition  causes  it  to  wash  easily,  and  the  soil  is  badly  damaged 
by  erosion  where  it  is  not  carefully  protected. 

The  Hagerstown  stony  loam  is  a  residual  soil  derived  from  the  de- 
composition of  the  Normandy  limestone  of  Silurian  age.  Its  stony 
character  is  the  result  of  position,  which  is  so  steep  that  much  of  the 
fine  earth  is  removed  as  fast  as  it  is  weathered,  leaving  behind  an 
accunyilation  of  unweathered  rock  fragments. 

Originally  this  soil  was  covered  with  a  forest  growth  of  oak,  hick- 
ory, and  other  hardwoods,  but  most  of  it  has  been  cleared  and  is 
under  cultivation  at  the  present  time,  for  it  is  a  strong,  productive 
soil  and  valuable  despite  the  diflSculty  of  working  it.  Com,  the  prin- 
cipal crop,  gives  yields  ranging  from  25  to  50  bushels  per  acre. 

CLABKSVILLB  STONY  LOAli. 

The  Clarksville  stony  loam  consists  of  a  gray  to  light-yellow  or 
light-brown  silty  loam,  8  to  10  inches  deep,  underlain  by  a  yellow  to 
reddish-yellow  silt  loam.  From  20  to  40  per  cent  of  angular  chert 
fragments,  varying  from  a  fraction  of  an  inch  to  8  or  10  inches  in 
diameter,  are  incorporated  in  the  soil  and  strewn  upon  the  surface. 
The  quantity  of  such  cherty  material  increases  in  the  subsoil  with 
depth,  and  the  material  finally  passes  into  a  mass  of  broken  rock. 
Sometimes  this  condition  is  encountered  at  a  depth  of  2  feet,  but 
usually  the  change  is  more  gradual  and  some  fine  interstitial  material 
persists  to  depths  of  4  to  10  feet. 

The  greater  part  of  the  Clarksville  stony  loam  is  found  in  the 
northern  part  of  the  county.  Narrow  strips  occur  along  tlw  valleys 
of  the  West  Fork  of  Obey  River,  Eoaring  River,  and  Spring  Creek, 
in  the  central  and  southern  parts  of  the  county.  Other  areas  are 
found  at  the  base  of  the  mountains  east  and  northeast  of  Netherland, 
and  near  the  bottom  of  Sinking  Cane  and  other  large  limestone  sinks 
in  the  southern  part  of  the  county.  This  type  of  soil  occupies  rough, 
broken  hills  and  steep  valley  slopes. 

The  stony  character  of  the  Clarksville  stony  loam  makes  it  more 
porous  than  most  soils  of  similar  texture,  and  at  the  same  time  the 
rock  fragments  scattered  over  the  surface  retard  the  movement  of 
the  water  to  some  extent,  so  that  it  does  not  suffer  as  much  from 
erosion  as  many  soils  occupying  a  like  position. 

This  is  a  residual  soil  derived  for  the  moat  part,  through  decom- 
position and  disintegration,  from  the  Waverly  formation  of  Car- 


Digitized  by 


Google 


SOIL  SUBVEY  OF   OVEBTON   COUNTY,   TENNESSEE.  979 

boniferous  age.  This  formation  consists  largely  of  a  cherty,  impure 
limestone.  Some  of  the. higher  lying  areas  are  probably  derived 
from  cherty  material  at  the  base  of  the  Newman  limestone. 

A  large  part  of  this  type  of  soil  is  still  covered  with  forests  of  oak, 
poplar,  hickory,  beech,  maple,  elm,  chestnut,  and  ash.  That  portion 
under  cultivation  is  planted  largely  to  com,  which  produces  from 
15  to  30  bushels  per  acre.  Wheat  and  oats  are  grown  to  a  less  extent. 
A  few  apple  orchards  have  been  planted  on  the  type  and  the  trees 
have  made  ^  fine  growth.  Clover,  redtop,  and  other  grasses  can  be 
grown  with  success,  and  it  is  probable  that  the  greatest  opportunity 
open  to  owners  of  this  soil  lies  along  the  lines  of  stock  raising  and 
apple  culture.  The  more  broken  areas  can  not  be  cultivated  success- 
fully and  should  be  kept  in  permanent  forest. 

CLABKSVILLE   SILT   LOAM. 

The  soil  of  the  Clarksville  silt  loam  consists  of  a  gray  to  light- 
yellow  silt  loam,  varying  in  depth  from  8  to  12  inches.  When  dry 
the  surface  material  has  a  soft  flourlike  feel;  when  wet  it  is  easily 
puddled  and  becomes  almost  as  impervious  as  clay.  The  subsoil,, 
where  typically  developed,  is  a  compact  yellow  silt  loam.  It  usu- 
ally extends  to  a  depth  of  3  feet  or  more,  and  is  somewhat  heavier 
than  the  surface  soil.  In  some  instances  the  color  changes  at  18  to 
30  inches  to  a  reddish  brown  and  then  grades  slowly  into  a  red  silty 
clay.  The  type  for  the  most  part  is  free  from  stone,  but  occasional 
small  areas  occur  where  some  chert  is  found  in  both  soil  and  subsoil. 

The  Clarksville  silt  loam  is  one  of  the  most  extensive  types  of  soil 
found  in  Overton  County.  It  occurs  in  a  large  continuous  area  in 
the  western  and  southwestern  parts  of  the  county  and  again  in  the 
northeastern  part  on  the  table-land  on  both  sides  of  Eagle  Creek,  the 
two  areas  being  separated  by  the  mountains  which  form  the  divide 
between  Eagle  and  Nettlecarrier  creeks  on  the  east  and  Spring 
Creek  and  Roaring  River  on  the  west.  Small  areas  occur  on  the 
tops  of  ridges  in  the  northwest  part  of  the  county  and  in  the  valley 
of  the  West  Fork  of  Obey  River  in  the  eastern  and  southeastern 
part  of  the  county. 

Areas  of  this  soil  usually  occupy  level  to  rolling  country  occurring 
at  elevations  of  900  to  1,000  feet  above  sea  level.  In  the  western 
part  of  the  county,  however,  the  surface  often  becomes  hilly  and 
broken  without  developing  any  stony  areas.  In  this  respect  the  soil 
here  diflFers  from  the  type  as  found  in  other  areas  previously  mapped 
in  the  State,  where  any  marked  relief  of  surface  gives  rise  to  the 
Clarksville  stony  loam.  The  natural  drainage  is  usually  suflicient 
to  carry  off  the  surplus  water  over  the  greater  portion  of  the  type. 
A  few  of  the  larger  areas,  however,  are  so  flat  that  water  flows  away 
very  slowly,  and  it  is  usually  late  in  the  spring  before  the  soil  is  dry 
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enough  to  work  well.  Such  areas  may  be  improved  by  artificial 
drainage,  either  by  means  of  open  ditches  or  tile  drains. 

The  Clarksville  silt  loam  is  a  residual  soil  derived  from  the 
weathering  of  the  Waverly  formation.  The  more  soluble  part  of  the 
rock  has  gradually  passed  into  solution  and  been  carried  away  in 
the  drainage  waters,  leaving  behind  the  siliceous  residue  to  form  the 
present  soil. 

Originally  a  forest  growth  consisting  of  white  oak,  post  oak,  red 
oak,  hickory,  black  gum,  sweet  gum,  chestnut,  persimmon,  dogwood, 
and  poplar  covered  the  Clarksville  silt  loam  areas  and  there  are 
still  large  areas  in  forest.  A  considerable  extent  has  been  cleared, 
however,  and  probably  one-half  the  improved  land  of  the  county  is 
of  this  type  of  soil.  Mixed  farming  is  the  usual  practice.  Corn  is 
the  principal  crop  and  yields  from  15  to  25  bushels  per  acre.  Wheat 
is  second  in  importance,  the  yields  ranging  from  8  to  12  bushels  per 
acre.  There  is  a  moderate  acreage  in  oats,  of  which  the  yields  range 
from  15  to  25  bushels  per  acre.  Sorghum,  cowpeas,  and  some  of  the 
grasses  are  grown  to  a  limited  eirtent. 

Though  only  moderately  productive-,  this  soil,  owing  to  its  favor- 
able position  and  the  ease  with  which  it  may  be  cultivated,  is  one 
of  the  most  desirable  soils  for  farming  in  the  county.  It  produces 
excellent  vegetables  and  small  fruits  and  in  some  sections  of  the 
State  cantaloupes  and  strawberries  of  exceptionally  fine  quality. 
The  soil  is  usually  slightly  acid  in  reaction,  and  is  deficient  in 
organic  matter.  Lime  should  be  applied  to  neutralize  the  acidity, 
and  special  care  should  be  taken  to  return  all  manure  to  the  land 
and  to  plow  under  cowpeas  and  other  green  manuring  crops.  The 
soil  is  very  easily  compacted,  and  deep  plowing  is  necessary  to 
maintain  it  in  the  friable,  open  condition  best  for  growing  plants. 
Subsoiling  once  in  three  or  four  years  would  be  found  beneficial 
Where  fertilizers  are  used  acid  phosphate  is  found  more  profitable 
than  a  complete  fertilizer. 

The  following  table  gives  the  results  of  mechanical  analyses  of 
the  soil  and  subsoil  of  the  Clarksville  silt  loam : 


Mechanical  analyses  of  Clarksville  silt  loam. 


Number. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Medinm 
sand. 

Fine 
sand. 

Very  fine 
sand. 

ant 

any. 

19129 

Soil 

Subsoil 

Percent 

0.6 

.4 

Percent 
1.3 
1.1 

Percent 
1.5 
1.8 

Percent 
17.9 
14.6 

Percent 
10.4 
9.1 

Percent 
54.0 
41.2 

Percent 
18.6 

19180 

8L7 

DECATUB  LOAM. 


The  Decatur  loam  where  typically  developed  consists  of  a  dark- 
brown  to  reddish-brown  or  red  silty  loam  8  to  12  inches  deep,  resting 
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on  a  subsoil  of  reddish-brown  to  red  silty  loam  which  grades  into  a 
dark-red  silty  clay  at  a  depth  of  24  inches.  Several  areas,  however, 
were  encountered  where  the  first  6  to  8  inches  of  soil  is  gray  to  brown, 
though  below  that  depth  the  typical  Decatur  subsoil  is  found.  Such 
areas  were  mapped  with  this  type  rather  than  with  the  Clarksville 
silt  loam.  The  two  soils  are  usually  associated  with  each  other,  and 
the  transition  from  one  to  the  other  generally  extends  over  a  wide 
strip,  resulting  in  the  variation  just  described.  The  soil  is  usually 
free  from  stone,  but  in  a  few  instances  chert  is  found  in  both  soil 
and  subsoil. 

The  Decatur  loam  in  Overton  County  is  found  in  a  niunber  of 
small  areas  scattered  over  a  strip  of  country  extending  across  the 
county  from  northeast  to  southwest.  It  reaches  its  greatest  develop- 
meht  around  Livingston  and  Oak  Hill  in  the  southern  part  of  the 
coimty. 

Limestone  sinks  are  common  in  the  areas  of  the  Decatur  loam,  the 
surface  of  which  in  general  varies  from  hilly — the  hills  being  low 
and  rounded — ^to  nearly  level.  Naturally  the  type  is  well-drained; 
at  the  same  time  the  texture  is  such  that  sufficient  moisture  is  retained 
to  produce  good  crops  in  average  seasons.  Most  of  the  sink  holes  have 
openings  in  the  bottom  through  which  the  surface  water  drains  away. 
In  some  cases,  however,  these  openings  have  been  closed  and  ponds 
are  formed. 

The  Decatur  loam  is  derived  largely  from  the  basal  rocks  of  the 
Newman  limestone  and  to  some  extent  also  from  the  upper  strata 
of  the  Waverly  formation,  which  underlies  the  limestone  and  which 
is  more  largely  the  source  of  the  material  forming  the  Clarksville 
silt  loam.  The  rocks  of  these  two  formations  consist  chiefly  of  shales 
and  cherty  limestones.  The  two  types  of  soil  are  usually  intimately 
associated  and  are  in  places  apparently  derived  from  the  same  for- 
mation. 

The  timber  growth  on  this  soil  is  much  the  same  as  found  on  the 
Clarksville  silt  loam.  The  method  of  farming  and  crops  grown  are 
the  same  as  with  the  latter  type,  but  the  Decatur  loam  is  a  stronger, 
more  productive  soil.  It  is  better  for  grass  and  is  used  more  for  hay 
and  pasture  than  is  the  Clarksville  silt  loam.  What  has  been  said 
about  special  crops  for  the  Clarksville  silt  loam  and  the  methods  of 
handling  that  type  apply  in  a  general  way  to  this  soil  as  well.  The 
finest  Rockyford  cantaloupes  produced  in  the  State  have  been  grown 
on  farms  marking  the  line  of  transition  from  one  of  these  soil  types 
to  the  other. 


Digitized  by 


Google 


982 


FIELD  OPERATIONS  OF   THE   BUREAU   OF   SOILS,   1968. 


The  following  table  gives  tface  results  of  mechanical  analyses  of  the 
soil  and  subsoil  of  the-Decatur  loam : 

Mechanical  analyses  of  Decatur  loam. 


Number. 

Description. 

Fine 
gravel. 

Coerse 
mnd. 

Medium 
sand. 

Pine 
sand. 

Per  cent. 
22.9 
1C.4 

Very  fine 
sand. 

Percent. 
12.1 
10.3 

Silt 

Clay. 

191S7 

19188 

Soil 

Subsoil 

Pfrcent. 

0.4 

.2 

Percent. 
1.7 
1.1 

Percent. 
S.2 
1.5 

Percent 
42.0 
40.5 

Percent. 
17.6 
».2 

DKCATUB  STONY  LOAM. 

The  Decatur  stony  loam  consists  of  a  heavy  reddish-brown  to  red 
silty  loam,  underlain  by  a  red  clay  which  becomes  decidedly  heavier 
in  the  lower  depths.  Fragments  and  irregular  blocks  of  massive 
blue  limestone  occur  in  the  soil  and  subsoil  and  scattered  over  the 
surface.  Bed  rock  is  frequently  exposed  and  in  many  cases  the  rock 
outcrop  is  so  general  and  the  quantity  of  loose  rock  so  great  that  it 
was  necessary  to  map  such  areas  as  rough  stony  land. 

Areas  of  the  Decatur  stony  loam  are  found  in  the  northern,  cen- 
tral, and  south-central  parts  of  the  county.  It  occupies  the  sides 
and  tops  of  rough,  rugged  hills  and  occurs  as  bands  extending  along 
the  steep  slopes  at  the  foot  of  the  mountains.  It  results  from  the 
weathering  of  the  lower  member  of  the  Newman  limestone.  On  the 
steep  slopes  much  of  the  fine  earth  has  been  removed  by  wash,  ex- 
posing the  underlying  bed  rock  or  causing  an  accumulation  of  lime- 
stone fragments  and  bowlders  on  the  surface,  and  this  gives  rise  to 
the  extremely  stony  character  of  the  type. 

The  Decatur  stony  loam  was  originally  covered  with  a  heavy 
growth  of  timber,  consisting  of  oak,  hickory,  black  walnut,  chestnut, 
and  poplar.  It  is  a  strong,  productive  soil,  but  on  account  of  its 
rough,  stony  character  much  of  it  has  been  allowed  to  remain  in 
forest.  Corn  is  the  principal  crop  and  produces  from  20  to  35 
bushels  per  acre.    Grass  does  well  and  the  land  makes  good  pasture. 


GUTHRIE   SILT   LOAM. 


The  Guthrie  silt  loam  consists  of  an  ash-gray  to  grayidi-white 
silt  loam,  7  to  10  inches  deep,  resting  on  a  subsoil  of  about  the  same 
color  as  the  soil,  but  containing  more  clay.  Usually  at  a  depth  of 
20  to  30  inches  the  material  becomes  mottled  and  stained  with  yellow 
iron  rust,  and  small  lime  concretions  appear.  When  wet  the  soil  is 
quite  sticky  and  plastic,  but  upon  becoming  dry  it  readily  crumbles 
into  a  fine  flourlike  material. 

In  Overton  County  this  type  has  a  limited  development,  being  con- 
fined to  a  few  small  areas  near  Livingston  in  the  central  part  and 
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in  the  southern  part  of  the  county.  It  is  found  in  low,  level  areas 
and  basinlike  depressions  having  little  or  no  drainage.  It  is  for 
the  most  part  a  residual  soil  derived  from  the  underlying  limestone, 
but  it  is  probable  that  a  small  part  of  the  material  has  been  washed 
from  surrounding  areas  of  Clarksville  silt  loam  and  Decatur  loam. 
Owing  to  lack  of  drainage  there  has  been  less  oxidation  than  in  the 
higher  tying  soils;  hence  the  light  color  of  the  soil. 

Most  of  the  large  timber  has  been  cut  and  the  areas  are  now  cov- 
ered with  a  growth  of  bushes  and  wild  grasses  which  afford  some 
pasture.  The  soil  is  largely  in  a  swampy  or  semiswampy  condition 
and  no  attempt  is  made  to  cultivate  it.  By  underdrainage,  however, 
and  by  using  heavy  applications  of  lime  it  could  be  made  fairly  pro- 
ductive, though  it  is  doubtful  if  the  expense  would  be  warranted 
while  the  present  land  values  exist. 

DEKALB  SILT  LOAM. 

The  Dekalb  silt  loam  consists  of  8  to  12  inches  of  gray  to  grayish- 
yellow  silt  loam,  containing  a  small  amount  of  the  finer  grades  of 
sand,  resting  upon  a  light-yellow  subsoil  of  like  texture  but  of  more 
compact  and  impervious  structure.  In  some  cases  the  color  of  the 
subsoil  changes  to  a  brownish  or  yellowish  hue,  resembling  the  color 
of  the  underlying  rock  from  which  the  type  is  derived. 

This  is  an  important  Cumberland  Plateau  soil.  It  occupies  large 
irregular  areas  scattered  over  a  strip  of  country,  several  miles  in 
width,  which  extends  across  the  center  of  the  county  north  and 
south.  Most  of  the  areas  occur  at  a  nearly  uniform  elevation  above 
sea  level,  about  1,300  feet,  though  in  the  eastern  part  of  the  county 
there  are  two  areas  lying  400  to  500  feet  higher.  The  soil  owes  its 
origin  largely  to  the  disintegration  of  a  fine-grained  brownish  or 
yellowish  sandstone  which  occurs  as  a  lentil  in  the  Newman  lime- 
stone. It  seems  probable  that  the  soil  has  been  somewhat  influenced 
by  the  decomposition  of  a  thin  bed  of  shale  associated  with  the  sand- 
stone. The  weathering  of  the  sandstone  has  been  rather  slow  and 
uniform,  with  the  result  that  the  soil  occurs  as  broad  nearly  level 
areas  on  the  tops  of  isolated  hills  and  the  long  spurs  reaching  out 
from  the  western  slope  of  the  Ciunberland  Mountains.  It  is  also 
found  in  well-defined  terraces,  from  one-eighth  to  one-fourth  mile 
in  width,  about  halfway  up  the  face  of  the  Cumberland  escarpment. 

While  this  type  of  soil  occupies  an  elevated  position,  the  surface 
is  so  nearly  level  that  drainage  water. flows  away  very  slowly  and  in 
many  cases  artificial  drainage  would  be  beneficial.  In  some  of  the 
larger  areas,  spots  several  acres  in  extent  are  found  where  a  semi- 
swampy condition  prevails.  In  a  few  places  sink  holes  are  found. 
These  have  been  formed  through  the  falling  of  the  roofs  of  caverns 


Digitized  by 


Google 


984 


FIELD  0PEEATI0N8  OF  THE  BUBEAU  OF  SOILS,  1908. 


in  the  underlying  massive  limestone,  the  superimposed  sandstone 
strata  being  too  thin  to  bear  the  strain. 

The  native  growth  foimd  on  the  Dekalb  silt  loam  consists  of  oak, 
chestnut,  chinquapin,  ash,  hickory,  poplar,  and  dogwood.  The  soil 
is  not  as  productive  as  some  of  the  other  types,  but  owing  to  its 
level  surface  and  the  ease  with  which  it  can  be  cultivated  many  have 
improved  it,  and  nearly  half  of  it  is  at  present  under  cultivation. 
Com,  wheat,  oats,  sorghum,  and  other  crops  are  grown.  Com  pro- 
duces 15  to  20  bushels  per  acre,  and  wheat  6  to  10  bushels  per  acre. 
The  soil  is  noticeably  low  in  organic  matter,  and  special  care  should 
be  taken  to  supply  this  deficiency  by  plowing  under  green  crops  and 
manure.  The  mineral  fertilizers,  potash  and  phosphorus,  would  be 
found  beneficial.  A  fine  quality  of  Irish  potatoes  can  be  produced 
on  this  soil  and  peaches  do  well.  These  two  products  and  small 
fruits  should  be  the  most  profitable  crops  on  the  type. 

The  following  table  gives  the  results  of  mechanical  analyses  of  the 
soil  and  subsoil : 

Mechanical  analyses  of  Dekalh  sUt  loam. 


Number. 

Description. 

Fine 
gravel. 

Coaise 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

Sflt 

day. 

19147 

Soil 

Subsoil 

Percent. 

0.2 

.2 

Percent. 

1.1 

.6 

Percent, 

0.4 

.8 

Percent 
1^1 
10.8 

Percent, 
9.6 
11.7 

Percent 
67.9 
5fi.2 

Percent 
18.9 

19148 

2L1 

DEKALB   STONY  LOAM. 


The  surface  soil  of  the  Dekalb  stony  loam  is  a  gray  to  light-yellow 
medium  to  fine  sandy  loam  containing  a  considerable  quantity  of 
sandstone  and  other  rock  fragment.  The  subsoil  is  somewhat  vari- 
able, the  greatest  portion  of  it,  however,  consisting  of  a  yellow  fine 
sandy  loam  or  loam.  In  some  cases  it  ranges  from  a  heavy  yellow 
loam  to  clay  loam  or  clay.  These  differences  are  due  to  the  variations 
in  the  rock  from  which  the  type  is  derived. 

In  the  southeastern  quarter  of  the  county  this  is  the  prevailing 
type  of  soil.  It  also  occurs  as  a  narrow  band  occupying  the  upper 
slopes  of  the  mountains  which  extend  out  into  the  central  and  north- 
western part  of  the  county.  This  band  occurs  just  below  the  Dekalb 
silt  loam  which  caps  these  outliers.  The  Dekalb  stony  loam  occupies 
the  steep  rugged  mountain  slopes  having  an  altitude  ranging  from 
1,000  to  2,000  feet.  The  water  falling  upon  these  steep  surfaces 
flows  swiftly  away,  carrying  a  large  quantity  of  the  finer  soil  particles 
with  it.  If  it  were  not  for  the  protection  afforded  by  the  heavy 
forest  which  covers  most  of  these  mountains,  much  qf  the  surface 
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i?oil  would  be  quickly  washed  away,  leaving  the  region  in  a  badly 
eroded  condition. 

The  Dekalb  stony  loam  has  been  produced  by  the  weathering  of 
Carboniferous  roc^  including  all  of  the  formations  found  in  this 
county  above  the  lower  member  of  the  Newman  limestone.  These  are 
for  the  most  part  sandstone  and  sandy  shales,  but  a  few  bands  of 
clayey  shale  are  f oimd.  Seams  of  coal  are  interbedded  with  the  other 
material,  but  have  no  influence  on  the  soil.  The  higher  Ij^g  forma- 
tions are  sandstone  and  the  material  derived  from  their  disintegration 
has  crept  down  over  the  steep  slopes,  mixing  with  other  material  and 
giving  the  soil  a  uniform  character  over  the  entire  slope.  The  subsoil 
comes  direct  from  the  underlying  formation  and  is  therefore  more 
variable,  the  sandstone  giving  rise  to  a  sandy  loam  to  loam,  while  the 
material  from  the  shale  and  limestone  varies  from  a  heavy  loam  to 
clay.  The  weathering  has  been  by  no  means  complete,  and  a  large 
quantity  of  rock  fragment  is  found  in  both  soil  and  subsoil  and  scat- 
tered over  the  surface.  The  sandstone  frequently  stands  in  cliflFs,  be- 
low which  large  blocks  of  rock  cover  the  ground.  The  limestone  also 
has  resisted  weathering  to  a  considerable  extent,  and  in  many  places 
the  surface  is  covered  with  outcrops  and  large  bowlders  of  this  ma- 
terial. The  larger  areas  of  this  character  have  been  mapped  as  rough 
stony  land,  but  many  too  small  to  be  shown  on  the  map  were  included 
in  the  Dekalb  stony  loam. 

These  mountain  slopes  were  at  one  time  all  covered  with  a  heavy 
growth  of  timber  consisting  of  oak,  hickory,  chestnut,  and  poplar.  A 
few  small  areas  have  been  improved  and  much  of  the  type  is  being 
rapidly  deforested  by  lumber  companies.  Com  and  a  few  vegetables 
are  about  the  only  crops  that  have  been  grown  on  the  cleared  areas. 
The  yields  of  com  are  light,  from  10  to  20  bushels  per  acre.  A  few 
apple  orchards  have  been  set  out  and  the  trees  make  a  fine  growth  and 
bear  quite  regularly,  showing  that  in  favored  locations  apples  can  be 
grown  successfully.  Where  the  heavier  subsoil  exists  grass  does  well 
and  the  land  may  be  used  for  pasture.  By  far  the  greater  portion  of 
the  soil,  however,  is  too  rough  for  agricultural  use  and  should  be  left 
permanently  in  forest.  The  marketable  timber  obtained  from  time  to 
time  will  be  far  more  valuable  than  any  returns  that  could  be  ob- 
tained by  cultivating  the  land. 

DEKALB   8ANDT   LOAM. 

The  soil  of  the  Dekalb  sandy  loam  is  grayish  to  yellowish  in  color, 
varies  in  texture  from  a  fine  sandy  loam  to  heavy  sandy  loam,  and 
has  a  depth  ranging  from  8  to  12  inches.  The  subsoil  is  a  medium  to 
fine  heavy  yellow  sandy  loam  which  frequently  grades  into  a  loam. 
The  sandstone  from  which  it  is  derived  is  usually  encountered  at  a 
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depth  of  4  to  12  feet,  and  when  the  surface  is  sloping  it  is  Bomttimes 
exposed  as  an  outcrop.  The  soil  for  the  most  part  is  fr^  from  stone, 
but  blocks  of  sandstone  are  occasionally  scattered  over  the  surfa^se. 

The  Dekalb  sandy  loam  is  found  in  the  eastern  and  southatstem 
parts  of  the  county  and  occupies  the  tops  of  high  mountain  ridges- 
outliers  of  the  Cumberland  Plateau.  The  surface  features  vary  from 
level  to  gently  rolling,  but  its  position  at  the  top  of  the  mountain  and 
the  relatively  light  texture  of  the  soil  insure  ample  drainage.  At  the 
same  time  little  damage  is  done  by  erosion.  The  soil  is  not  retentive 
of  moisture  and  crops  are  inclined  to  suffer  from  drought.  It  is  a 
residual  soil  derived  from  the  disintegration  and  breaking  down  of 
the  Rockcastle  conglomerate,  a  formation  consisting  largely  of  mas- 
sive, cross-bedded  gray  sandstone  with  scHne  small  white  quartz  gravel 
scattered  through  it.  The  rock  forms  cliffs  fnnn  10  to  60  feet  high  at 
the  outer  edge  of  the  Dekalb  sandy  loam. 

The  same  native  vegetation  is  found  here  as  on  the  Dekalb  stony 
loam,  but  the  growth  has  not  been  as  vigorous,  and  the  timber  is  not 
as  large.  Most  of  the  soil  is  still  in  forest  Where  it  has  beMi  cJol- 
tivated  com  is  the  principal  cro^,  and  yields  not  exceeding  20  bushds 
per  acre  are  obtained.  The  soil  is  easily  worked,  and,  with  the  aid  of 
manure  and  commercial  fertilizers,  good  yields  of  Irish  potatoes, 
tomatoes,  string  beans  and  other  truck  crops,  and  small  fruits  may 
be  obtained.  These  products  would  find  a  ready  sale  at  local  maiiiets, 
which  have  been  created  in  this  region  by  the  development  of  the  large 
lumbering  and  mining  industries. 

The  following  table  gives  the  results  of  mechanical  analyses  of  the 
soil  and  subsoil  of  the  Ddralb  sandy  loam : 

Mechanical  analyses  of  Dekalb  sandy  loam. 


Nmnber. 

Description,    ^^l, 

Coaree 
sand. 

Medium 
sand. 

Fine    Iveiy  fine 
aand.    i    nad. 

Silt. 

Oaf. 

19156 

19156 

1 
Percent 

Soil O.i 

SubBoU .4 

1 

Percent, 
4.8 
6.6 

Percent 
17.4 
18.8 

Percent. 
16.5 
16.5 

-Per  cm/. 
4.0 
4.2 

Percemt 
87.8 
83.4 

Perem, 
19.0 
91.9 

ROUGH    STONY   LAISTD. 


In  Overton  County  the  name  "  Rough  stony  land  "  has  been  applied 
to  areas  where  there  is  suflScient  rocky  material  at  the  surface,  either 
in  the  form  of  rock  outcrop  or  as  bowlders  and  rock  fragments,  to 
prevent  the  use  of  the  land  for  any  agricultural  purpose  other  than 
pasture.  Such  areas  are  developed  in  varying  degrees  in  connection 
with  all  the  stony  loam  types.  The  larger  areas  are  all  shown  in 
the  map,  but  there  are  many  smaller  ones  scattered  throu^  the 
stony  loam  soils  that  are  too  small  to  be  indicated. 
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The  most  extensive  Bough  stony  land  areas  occur  on  the  steep  slopes 
of  the  deep,  narrow  creek  valleys  in  the  northeastern,  northern,  and 
western  parts  of  the  county.  Other  areas  occur  along  the  sides  and 
at  the  tops  of  the  lower  mountains  in  the  central  and  southern  parts 
of  the  county.  A  few  areas  are  found  in  the  eastern  part  of  the 
county  near  the  top  of  the  main  ridge  forming  the  divide  between 
the  east  and  west  forks  of  Obey  River. 

Rough  stony  land  is  derived  principally  from  the  sandstones  and 
cherty  limestones.  Sometimes  where  it  is  derived  from  limestones 
there  are  small  patches  of  dark-colored  loam  or  clay  loam  which  are 
suitable  for  cultivation,  but  such  areas  are  too  small  to  be  indicated 
in  the  map.  Most  of  the  Rough  stony  land  is  covered  with  a  heavy 
growth  of  timber,  but  in  places  where  the  underlying  rocks  lie  very 
close  to  the  surface  and  where  the  soil  is  very  thin  the  growth  is 
small  and  scraggy. 

MEADOW. 

The  name  '"  Meadow  "  has  been  applied  to  the  bottom  lands  found 
along  the  creeks  and  rivers  throughout  Overton  County.  These 
Meadow  areas  occur  as  long,  narrow,  practically  level  strips  some- 
times on  one  side  of  the  strea;n  and  sometimes  on  both  sides.  They 
are  seldom  over  one-eighth  mile  in  width  and  usually  much  narrower. 

In  texture  Ihe  soil  is  variable.  In  the  western  and  northwestern 
parts  of  the  county  the  material  is  a  rather  heavy  brown  silt  loam, 
while  in  the  central  part  of  the  county,  where  the  bottoms  are  found 
within  the  Clarksville  silt  loam,  the  soil  though  silty  is  lighter  in 
color.  In  the  eastern  and  northern  parts  of  the  county  the  soil  is 
usually  sandy  and  frequently  quite  gravelly.  Some  of  the  Meadow 
areas  are  poorly  drained  and  somewhat  swampy. 

The  Meadow  is  practically  all  cleared  and  under  cultivation  at  the 
present  time,  and  is  usually  more  productive  than  the  adjoining  hill 
types. 

SUMMARY. 

Overton  County,  lying  in  the  north-central  part  of  Tennessee,  has 
an  area  of  about  433  square  miles.  It  includes  portions  of  the  Cum- 
berland Plateau  and  Highland  Rim  of  Tennessee.  The  surface  fea- 
tures vary  from  broad  nearly  level  areas  to  mountains;  about  two- 
thirds  is  rough  and  broken.  It  is  drained  by  a  number  of  small 
streams  which  flow  into  Cumberland  River. 

The  county  was  settled  about  1800,  and  organized  in  1806.  It  was 
for  a  long  time  without  railroads,  but  at  present  there  are  two  short 
lines  giving  service  to  the  southern  and  central  sections.  Livingston 
is  the  county  seat  with  a  population  of  about  800.  Other  small 
towns  are  Crawford,  Monroe,  Oakley,  and  Hilham. 
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}  The  county  has  a  mild,  pleasant  climate  with  little  extreme  heat 
•r  cold.  The  mean  temperature  is  57**  F.  and  the  average  annual 
rainfall  52.1  inches. 

Lumber  and  coal  are  the  leading  products  shipped  out  of  the 
county,  and  Nashville  is  the  principal  market.  Com  is  the  important 
agricultural  product,  the  acreage  being  twice  that  of  all  other  crops. 
Wheat  is  second  in  importance.  Other  crops  are  oats,  clover,  millet, 
and  other  grasses  for  hay.  Potatoes,  garden  vegetables,  and  fruit 
are  grown  to  a  limited  extent.    But  little  live  stock  is  kept 

The  farmers  do  most  of  their  own  work.  Farm  labor  may  be  had 
at  75  cents  a  day  or  from  $15  to  $20  a  month.  Most  of  the  farms  are 
operated  by  their  owners.  Agricultural  land  ranges  in  value  from  $3 
to  $25  an  acre. 

With  the  exception  of  a  limited  amount. of  bottom  land  the  soil  of 
the  county  consists  of  residual  material  formed  by  the  weathering 
of  the  underlying  rock.  The  boundaries  of  most  of  the  types  agree 
closely  with  the  outline  of  the  formation  from  which  they  are  derived, 
and  eleven  types  of  soil  were  recognized  and  mapped. 

The  greatest  need  of  the  county  is  better  preparation  and  cultiva- 
tion of  the  land.  Most  of  the  soils  would  be  improved  by  the  use  of 
lime,  and  rotation  should  be  practiced. ,  Cantaloupes  and  other  truck 
crops  can  be  grown  to  advantage  on  the  Decatur  and  Clarksville  soils. 
Apples  and  grapes  would  be  profitable  on  the  stony  loams. 
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By  W.  E.  McLENDON  and  C.  R.  ZAPPONE,  Jr. 
DESCRIPTION   OF  THE   AREA. 

CofiFee  County,  with  an  area  of  282,240  acres,  or  441  square  miles, 
is  situated  near  the  center  of  Tennessee,  between  parallels  35**  15' 
and  35*"  40' north  latitude  and  meridians  85°  45'  and  86°  20'  west 
longitude.  It  is  in  direct  line  and  about  halfway  between  Nashville 
and  Chattanooga.  On  the  north  it  is  bounded  by  the  counties  of 
Cannon  and  Warren,  on  the  east  by  Warren  and  Grundy,  on  the 
south  by  Franklin  and  Moore,  and  on  the  west  by  Moore  and  Bedford 
counties. 


Fio.  27.— Sketch  map  showing  location  of  the  Coffee  County  area,  Tennessee. 

Most  of  the  county  is  in  Highland  Rim,  which  is  a  level  to  broken 
narrow  plateau,  occupying  an  intermediate  position  between  the 
Cumberland  Plateau  on  the  east  and  the  Central  Basin  or  limestone 
valley  section  on  the  west.  The  Cumberland  Plateau  overlooks  the 
Rim  in  a  rough  mountainous  escarpment  from  800  to  1,000  feet  high 
and  the  Rim  in  turn  becomes  very  broken  in  its  outer  portion  and 
gives  way  finally  to  the  much  lower  limestone  lands.  The  narrow 
strip  of  the  Cumberland  escarpment  extending  along  the  eastern 
boundary  is  very  rough  and  stony  and  has  no  value  except  for  the 
timber  it  supports.  Bordering  the  mouhtains  is  a  belt  of  rolling 
limestone  lands  which  are  highly  prized  for  agricultural  purposes. 
Then  comes  the  extensive  level  to  gently  rolling  region,  known  as 
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the  *' Barrens,"  which  occupy  at  least  three-fourths  of  the  county, 
in  a  continuous  belt  from  the  Moore  and  Franklin  county  line  on  the 
south  to  the  Cannon  and  Warren  line  on  the  north.  Throughout 
this  region  the  streams  are  few  and  have  only  shallow  valleys  with 
little  or  no  bottom  lands.  Vast  areas  are  nearly  level,  but  generally 
there  is  enough  surface  relief  to  provide  good  natural  drainage. 
The  western  edge  of  the  county  is  mostly  very  rolling  and  broken. 
Streams  are  numerous  and  in  their  rapid  descent  to  the  lowlands 
have  carved  out  an  intricate  system  of  deep  valleys  and  tortuous 
ridges  with  differences  in  elevation  of  100  to  400  feet.  As  the 
streams  become  larger  to  the  west  their  valleys  gradually  widen  and 
the  ridges  give  way  more  and  more  to  lower  rolling  lands  of  the 
same  general  character  as  foimd  beyond  the  Highland  Rim.  The 
upper  plain  of  the  Rim  has  a  general  elevation  of  1,000  to  1,100  feet, 
while  the  lower  part  of  the  valleys  is  not  more  than  500  or  600  feet 
above  sea  level. 

The  drainage  of  a  very  large  proportion  of  the  county  is  effected 
through  the  Duck  River  and  its  tributaries.  The  extreme  southern 
edge  and  a  part  of  the  eastern  edge  drain  to  the  south  into  the  Elk 
River,  which  does  not  enter  the  county,  but  forms  about  7  miles  of 
the  southern  boundary  from  the  southeastern  comer  and  then  turns 
more  to  the  south.  Its  principal  tributaries  in  the  county  are  Beans 
and  Bradley  creeks,  which  have  their  headwaters  in  the  mountainous 
escarpment.  The  northeast  comer  and  a  strip  along  the  northem 
boundary  farther  west  are  drained  by  the  upper  tributaries  of  Barren 
Fork  of  the  Cumberland  River.  The  Duck  River  extends  well  over 
into  the  ''Barrens,''  and  rises  in  two  prongs.  The  larger  of  these  rises 
near  the  northem  boundary  and  flows  in  a  southerly  direction  to 
near  the  center  of  the  county,  just  west  of  Manchester,  where  it  is 
joined  by  Little  Duck  River  from  the  northeast,  thence  the  course 
is  southwesterly  and  westerly  until  beyond  the  western  boundary. 
The  principal  tributaries  on  the  south  side  of  the  river  are  Carroll 
Branfch  and  Crumptons  CYeek,  and  on  the  north  side  Brewers  and 
Rileys  creeks  and  Noah  and  Garrison  forks.  The  last  three  are 
entirely  in  the  rough  section  of  the  Outer  Rim,  but  the  others,  like  the 
prongs  of  the  Duck  River,  rise  back  in  the  ''Barrens"  and  have  not 
developed  any  abrupt  features  along  their  courses,  until  they  begin 
to  make  the  descent  from  the  Upper  Rim,  which  they  do  in  a  number 
of  rapid  cascades  and  falls.  The  Duck  Rivef  especially  offers  oppor- 
tunities for  developing  considerable  water  power. 

The  territory  now  included  in  Coffee  County  was  settled  in  the 
early  part  of  the  last  century  simultaneously  with  other  sections  of 
Tennessee.  The  limestone  lands  were  the  first  sought  after  and  are 
now  the  most  extensively  developed.     The  "Barrens,"  on  the  other 
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handy  wiiich  has  always  been  looked  upon  in  an  unfavorable  light,  is 
still  very  sparsely  settled.  The  settlers  came  principally  from  North 
Carolina  and  Virginia,  and  their  descendants  constitute  the  bulk  of 
the  present  population.  Coffee  County  was  organized  in  1836  from 
parts  of  Franklin,  Bedford,  and  Warren  counties.  In  1900  its  total 
population  was  about  16,000. 

Tullahoma,  the  Itu^est  town,  is  situated  near  the  southern  edge  of 
the  county  and  has  a  population  of  about  3,000.  Manchester,  the 
county  seat,  with  about  1,000  inhabitants,  is  situated  in  the  center 
of  the  county  near  the  confluence  of  the  upper  prongs  of  the  Duck 
River.  Sununitville,  7^  miles  northeast  of  Manchester,  has  a  popu- 
lation of  200  or  more.  The  only  other  railroad  stations  are  Hickerson 
and  Belmont,  between  Tullahoma  and  Manchester.  Beechgrove  is  a 
small  town  on  the  western  side,  and  Hillsboro  is  another  place  of 
about  the  same  size  in  the  east-central  part  of  the  county.  All  of 
the  smaUer  country  post-offices  were  abandoned  after  the  introduc- 
tion of  the  rural  free  delivery  service,  which  now  reaches  all  parts  of 
the  county. 

The  railroad  faciUties,  though  fairly  good,  are  not  adequate  for 
the  proper  development  of  the  county.  As  the  county  is  bounded 
on  the  east  by  the  Cumberland  Mountains  and  on  the  west  by  the 
rough  escarpment  of  the  Highland  Rim,  it  is  hardly  probable,  how- 
ever, that  any  new  railroads  will  be  built.  Under  the  circumstances 
the  best  thing  to  do  would  be  to  improve  the  public  roads  so  that 
the  present  stations  could  be  more  easily  reached.  The  majority  of 
the  roads  are  in  bad  repair  and  receive  very  little  attention.  The 
main  line  of  the  Nashville,  Chattanooga  and  St.  Louis  Railway,  which 
affords  quick  service  to  all  points  north  and  south,  crosses  the  south- 
western comer  in  a  southeast  and  northwest  direction,  and  in  Bed- 
ford County  it  turns  more  to  the  north  and  affords  an  outlet  for  the 
rough  areas  along  the  western  edge  farthest  away  from  Manchester. 
The  Sparta  branch  runs  from  Tullahoma  and  extends  out  of  the 
county  in  a  northeasterly  direction.  Decherd,  on  the  main  line  in 
Franklin  County,  is  the  nearest  station  to  the  southeastern  comer. 

Tullahoma  and  Manchester  are  the  chief  marketing  centers,  though 
considerable  trade  goes  to  Decherd,  in  Franklin  County,  and  to  Nor- 
mandy, Wartrace,  and  Bellbuckle,  in  Bedford  County.  Nashville 
and  Chattanooga  are  the  nearest  large  markets,  which  from  Tulla- 
homa are  69  and  82  miles,  respectively.  A  part  of  the  wheat  crop  is 
handled  by  small  mills  at  Hillsboro,  Manchester,  and  other  local 
towns,  the  remainder  being  shipped  to  Nashville  and  other  points. 
Cattle  and  hogs  are  shipped  in  carload  lots  to  Nashville  and  Louis- 
ville. Some  of  the  tobacco  grown  is  taken  by  a  factory  in  Tullahoma. 
Ail  ot  the  cantaloupes  are  shipped  to  outside  markets. 
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OLIHATE. 

The  high  altitude  of  the  Highland  Rim  and  its  proximity  to  the 
mountains  have  quite  a  modifying  influence  upon  the  climatic  con- 
ditions in  the  county.  The  summers  are  long  and  warm  enough  to 
permit  the  successful  growing  of  a  great  diversity  of  crops.  Even 
during  the  hottest  weather  the  nights  are  delightfuUy  cool.  The 
winters  are  short  and  generaUy  mild,  except  for  recurring  cold  snaps. 
The  thermometer  sometimes  registers  below  zero.  The  climatic  data 
given  in  the  table  below,  compiled  from  records  of  the  Weather  Bureau 
station  at  TuUahoma,  are  especially  applicable  to  the  leveler  parts  of 
the  county.  In  the  Outer  Rim,  where  the  topography  is  very 
broken,  the  ridges  have  at  least  a  small  sheltering  influence,  the  effects 
of  the  cold  north  winds  are  less  severe,  and  the  growing  season  is 
virtually  prolonged  by  the  warding  oiflF  of  some  of  the  light  frosts  of 
spring  and  fall.  As  a  whole  the  climate  is  mild,  pleasant,  and  very 
healthful. 


Normal  monthly ^  $easonal,  tmd  annual  temperature  and  precipitaHon  at  TuUahoma, 


Month. 


Temperature. 


Mean. 


Absolute 


Absolute 
minimum. 


PredpltatloiL 


Mean. 


Total 

amount 

for  the 

driest  year. 


Total 
amount 
for  the  wet- 
test year. 


Snow, 
average 
depth. 


•F. 


December. 
January... 
February.. 


-  6 
-14 
-20 


Jnekes. 
5.2 
5.9 
4.8 


Ineket, 
2.5 
7.0 
1.2 


Winter. 


39 


15.7 


Maroh. 
April.. 
May... 


6.5 
4.9 
2.9 


Spring.. 


June.... 
July.... 
August. 


97 
100 


14.3 

4.1 
4.0 
3.8 


Summer. . 


September.. 

October 

November. . 


FaU.. 
Year. 


76 


12.8 

2.9 
2.5 
3.8 


58 


9.2 


67 


100 


-20 


52.0 


7.2 
8.4 
9.2 


ia7 


3.6 
5.6 
L6 


10.8 

2.6 
7.6 
2.4 


12.6 

3.3 
3.9 
2.6 


9.8 


43.9 


24.8 


9.8 
4.7 
8.2 


17.7 
4.6 

ia6 

2.3 


17.5 

2.2 
2.4 
2.0 


6.6 


66.6 


Inektt. 
8.7 
3.5 
S.4 


ia6 

1.9 
Tiaoe. 

ao 


1.9 

ao 
ao 
ao 


ao 

ao 
ao 
a2 


as 

12.7 


The  mean  annual  temperature  as  shown  by  the  table  above  is  57^ 
F.,  the  absolute  maximum  100^  F.,  and  the  absolute  minimum  -20^ 
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F.  July  is  the  hottest  and  January  the  coldest  month  m  the  year. 
The  annual  precipitation  averages  about  52  inches,  but  varies  from 
43.9  to  66.6  inches.  In  the  driest  years  the  precipitation  is  sufficient 
to  produce  maximum  crops  were  it  evenly  distributed,  but  droughts 
occur  occasionally  and  do  much  damage,  and  the  same  is  likewise 
true  when  there  is  too  much  rainfall.  The  snowfall  averages  about 
12.7  inches  a  year. 

The  average  date  of  the  last  killing  frost  in  the  spring  is  April  18, 
and  of  the  first  in  the  fall  October  16.  The  growing  season  is  about 
six  months  long,  or  fully  a  month  shorter  than  through  the  main 
cotton  belt.  The  shorter  season,  coupled  with  the  cool  nights  pre- 
vailing through  the  summer  months,  puts  the  county  practically  out 
of  the  cotton-producing  section.  Erratic  frosts  in  the  spring  make 
some  of  the  fruit  crops  uncertain,  especially  peaches  and  pears,  which 
bloom  early. 

AGBIOULTUBE. 

The  agricultural  development  of  Coffee  County  has  followed  very 
closely  the  different  soils  in  the  order  of  their  desirability  for  general 
crops.  The  first  distinction  made  was  between  the  soils  of  chert  and 
limestone  origin,  which  are  widely  different  in  productiveness,  then 
between  the  individual  types  in  each  of  these  groups.  The  "Bar- 
rens," or  Clarksville  silt  loam  belt,  extending  over  a  very  large  part 
of  the  county,  together  with  the  Clarksville  stony  loam,  is  very 
scatteringly  and  irregularly  developed,  vast  tracts  not  being  occupied 
at  all.  The  majority  of  the  farmers  here  operate  on  a  small  scale 
and  Uve  in  an  unpretentious  way.  There  are  a  few,  however,  who 
under  the  same  environment  own  large,  well-kept  farms  with  good 
residences  and  outbuildings,  showing  most  conclusively  that  the 
absence  of  a  greater  degree  of  prosperity  is  not  due  altogether  to  the 
unproductiveness  of  the  soil,  but  fully  as  much  to  the  farm  methods 
generally  employed.  A  striking  contrast  to  this  chert  region  is 
afforded  by  the  limestone  soils,  which  are  naturally  productive. 
The  best  and  most  extensive  improvements  are  found  on  the  Hagers- 
town  silt  loam  and  the  Decatur  clay  loam;  an  intermediate  condition 
is  represented  by  the  Hillsboro  silt  loam  and  the  Elk  loam;  and  after 
these  are  the  stony  loam  areas,  which,  though  very  productive,  can 
not  be  farmed  to  much  advantage  because  of  the  rough  stony  charac- 
ter and  the  steep  topography.  The  alluvial  soils  are  handled  in 
connection  with  the  adjoining  uplands  and  their  desirability  depends 
very  largely  upon  their  origin. 

The  early  settlers,  having  for  the  most  part  very  limited  means, 
resorted  to  many  crude  practices,  and  the  absence  of  markets  made 
it  necessary  for  them  to  give  chief  attention  to  such  crops  as  could 
be  consumed  to  advantage  at  home.     What  one  needed  perhaps 
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another  had;  so  by  bartering  among  themselves  it  was  possible  to 
get  along  without  being  in  close  touch  with  the  outside  world.  As 
is  often  the  case  in  the  development  of  a  new  section  remote  from 
transportation  facilities,  there  was  not  much  attempt  at  diversifi- 
cation of  staple  crops,  the  tendency  being  to  grow  the  same  crops  on 
all  of  the  soils.  Com  and  wheat  were  the  chief  crops.  These  were 
supplemented  by  several  other  crops  grown  on  a  Umited  scale.  In 
some  locaUties  small  patches  of  cotton  and  flax  were  grown  for  the 
fiber,  as  most  of  the  clothing  and  bedding  were  woven  at  home. 
Some  kept  small  herds  of  sheep,  and  on  nearly  every  farm  were  a  few 
cattle  and  generally  enough  hogs  to  provide  a  supply  of  meat.  The 
stock  had  wide  range  and  could  be  kept  at  very  small  cost. 

Conditions  improved  gradually  until  the  beginning  of  the  civil 
war.  While  there  was  no  great  degree  of  prosperity,  nearly  all  of 
the  farmers  lived  free  of  debt,  some  being  in  very  comfortable  cir- 
cumstances. 

The  effects  of  the  war,  whJe  less  disastrous  than  in  some  other 
sections  of  the  South  on  account  of  the  comparatively  few  slave- 
holders, were  severely  felt  by  all  classes  and  brought  them  face  to 
face  with  entirely  new  economic  conditions.  The  crops  produced 
went  more  and  more  to  market  to  meet  the  necessity  for  ready  cash. 
Otherwise  the  old  system  of  farming  was  continued  without  any 
radical  changes.  For  many  years  after  the  war  the  farmers  found  it 
hard  to  make  ends  meet  and  many  went  heavily  into  debt  trying  to 
get  started  again.  Within  the  last  fifteen  years,  however,  there 
have  been  decided  improvements.  Nearly  all  of  the  mortgage 
debts  have  been  paid,  improved  farm  machinery  is  coming  more 
into  use  every  year,  and  the  home  surroundings  generally  indicate 
more  prosperous  conditions.  Evidences  of  recent  development  are 
seen  throughout  the  "Barrens,*'  where  immigrants  from  the  northern 
States  are  beginning  to  settle. 

No  statistics  are  available  to  show  the  present  state  of  develop- 
ment, but  some  idea  as  to  the  extent  and  relative  importance  of  the 
different  crops  can  be  had  from  the  figures  given  in  the  Twelfth 
Census.  At  that  time  193,788  acres,  or  about  two-thirds  of  the 
total  area  of  the  coimty,  were  in  farms,  of  which  97,420  acres  were 
improved.  Something  like  one-third  of  the  area  reported  as  im- 
proved is  used  for  pasturage.  Of  the  cultivated  areas  in  1899  there 
were  31,114  acres  in  com,  producing  694,110  bushels;  18,848  acres 
in  wheat,  producing  156,630  bushels;  1,587  acres  in  oats,  producing 
19,650  bushels;  and  6,415  acres  in  grains,  grasses,  and  millets  cut 
for  hay,  producing  6,513  tons.  Besides  these  crops  may  be  jnen- 
tioned  tobacco,  cantaloupes,  rye,  sorghum,  clover,  cowpeas,  sweet 
and  Irish  potatoes,  and  miscellaneous  vegetables.  Alfalfa  and  soy 
beans  have  recently  been  introduced  and  ar^  beginning  to  receive. 
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attention.  Stock  raising  is  an  important  industry  with  many  of 
the  farmers  on  the  limestone  soils,  especially  in  the  western  part  of 
the  county.  Fruit  is  not  grown  on  a  commercial  scale,  but  small 
apple  orchards  are  found  on  nearly  aU  of  the  farms  and  here  and 
there  a  few  pear  and  peach  trees  are  seen. 

According  to  the  Twelfth  Census  the  total  value  of  the  live  stock 
was  $534,835  and  of  products  not  fed  to  live  stock  $735,124.  The 
orchard  products  were  valued  at  $24,082  and  the  forest  products  at 
$31,349.  The  undeveloped  areas  still  support  a  great  deal  of 
merchantable  timber,  consisting  very  largely  of  oak,  but  this  is 
rapidly  being  removed  for  Imnber  and  cross-ties,  both  of  which 
command  good  prices.  Vehicle  and  furniture  factories  take  a  large 
part  of  the  best  lumber. 

Com  is  by  far  the  most  extensive  crop  on  all  types  of  soil,  even 
being  grown  on  areas  entirely  too  stony  and  rough  for  cultivatioi . 
The  low  average  yield  of  20  to  25  bushels  per  acre  is  due  to  the  fact 
that  a  large  proportion  of  the  crop  is  grown  on  the  Clarksville  silt 
loam.  Here  the  yields  are  invariably  light,  unless  the  land  has  been 
put  in  good  condition.  By  applying  sufficient  quantities  of  stable 
manure  or  practicing  a  systematic  rotation  of  crops  from  30  to  50 
bushels  can  be  produced.  Yields  of  40  to  50  bushels  are  not  un- 
common on  the  limestone  soils,  as  high  as  75  bushels  per  acre  having 
been  reported  on  some  of  the  best  upland  and  alluvial  areas.  The 
yields  could  be  considerably  increased  simply  by  better  preparation 
of  the  land  and  by  proper  selection  of  seed.  Poor  stands  and  yields 
are  traceable  to  inferior  seed  as  often  as  to  any  other  cause. 

The  cool  climate  has  prevented  cotton  from  becoming  one  of  the 
staple  crops.  The  cool  nights  prevailing  through  the  summer  months 
are  very  imf  avorable  to  its  growth,  and  the  seasons  are  generally  too 
short  to  allow  a  full  crop  of  bolls  to  mature.  At  the  time  of  the 
survey  a  few  small  patches  were  seen  in  the  southeastern  part  of  the 
coimty.  Despite  the  low  yields  it  is  possible  that  there  will  be  some 
increase  in  the  acreage  of  cotton  if  the  prices  continue  high. 

Wheat  is  the  second  most  important  crop  on  all  of  the  level  and 
moderately  rolling  uplands.  It  is  not  grown  to  any  extent  on  the 
Clarksville  stony  loam  or  the  Hagerstown  stony  loam,  on  account  of 
the  difficidty  in  harvesting.  Oats  have  about  the  same  distribution 
as  wheat,  but  are  usually  grown  in  small  patches  for  home  consump- 
tion. The  yields  of  both  crops  vary  with  the  character  of  the  soils, 
from  light  on  the  Clarksville  silt  loam  to  very  good  on  the  Hagerstown 
silt  loam  and  the  Decatur  clay  loam.  Where  they  follow  com,  as  is 
often  the  case,  one  method  of  preparing  the  land  is  simply  to  go  over 
it  once  or  twice  with  a  disk  harrow,  then  the  grain  is  either  sown 
broadcast  or  in  drills.  Better  results  are  obtained  where  the  land  is 
given  a  deep  thorough  breaking  and  harrowed  to  good  tilth  before 
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the  planting  is  done.  On  the  Clarksville  silt  loam  it  is  getting  to  be 
a  common  practice  to  drill  in  with  the  grain  from  100  to  300  pounds 
of  fertilizer  to  the  acre.  Not  enough  care  is  exercised  as  to  the  time 
of  planting.  Oats  are  planted  in  September  and  early  October  and 
wheat  about  the  20th  of  October. 

Grass  and  clover  crops  are  confined  very  largely  to  the  limestone 
areas,  where  they  give  good  results.  Cowpeas,  while  grown  in  a 
limited  way,  have  not  become  an  important  forage  crop  with  most 
of  the  farmers.  This  crop  is  adapted  to  any  of  the  soils  and  should 
be  grown  extensively  as  a  soil  improver  as  weU  as  for  hay.  On  the 
Clarksville  silt  loam  millet  and  Hungarian  grass  are  coining  into 
favor  as  hay  crops.  The  grasses  most  generally  grown  are  timothy, 
herd's-grass,  and  orchard  grass,  which  are  excellent  for  hay,  while 
orchard  grass,  especially  when  planted  with  clover,  makes  excellent 
]  asturage.  Oats  and  herd's-grass  mature  very  well  together  and 
make  a  good  grade  of  hay.  Bermuda  grass  has  not  been  tried,  but 
would  prove  a  very  valuable  pasture  grass  on  all  of  the  uplands, 
including  the  rough  end  stony  areas.  On  the  Hagers '  own  silt  loam 
and  stony  loam  good  pasturage  is  afiForded  by  Kentucky  bluegrass, 
which  is  indigenous  to  these  types. 

Rye  is  grown  to  only  a  very  limited  extent.  It  should  become  an 
important  crop  on  the  lighter  soils.  There  is  a  good  demand  for  all 
of  the  grain  that  can  be  produced,  and  the  crop  will  prove  valuable 
as  a  soil  improver  and  at  the  same  time  afford  good  early  spring 
pasturage.  Rye  should  be  planted  as  a  cover  crop  on  all  of  the 
areas  that  would  otherwise  be  left  bare  during  the  winter  months. 
It  could  be  pastured  imtil  just  before  time  for  planting  other  crops, 
then  plowed  under  for  green  manure. 

Alfalfa  is  a  very  promising  crop  for  the  Hagerstown  silt  loam  and 
the  Decatur  clay  loam  and  can  be  grown  successfully  on  some  of  the 
lighter  types  if  they  are  put  in  the  best  possible  condition.  This  crop 
does  not  thrive  on  an  improductive  or  a  poorly  prepared  soil;  it 
requires  a  deep,  rich,  loamy  and  well-drained  soil,  whether  of  light 
or  heavy  texture.  If  the  land  is  not  already  very  rich,  make  a 
heavy  appUcation  of  stable  manure,  and  generally  at  least  a  small 
appUcation  of  lime  will  prove  beneficial.  Plow  deep  and  harrow 
until  all  of  the  clods  are  crushed,  then  drill  the  seed  in  at  the  rate 
of  15  pounds  per  acre.  The  planting  should  be  done  in  August  or 
early  September,  so  that  the  plants  will  have  time  to  become  well 
established  before  the  beginning  of  winter.  In  case  weeds  become 
very  bad  by  early  spring,  mow  as  often  as  is  necessary  to  subdue 
them.  There  should  not  be  much  trouble  from  this  source  after 
the  first  cutting,  if  the  stand  is  good. 

Within  the  last  three  years  the  production  of  dark  export  tobacco 
has  assumed  commercial  proportions  on  the  Clarksville  silt  loam,. 
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and  the  acreage  is  increasing.  The  results  have  not  been  imiformly 
satisfactory,  due  largely  to  the  lack  of  appreciation  as  to  the  require- 
ments of  the  crop.  Inferior  seed  is  one  cause  of  light  yields  or  inferior 
quality.  In  some  cases  the  soil  is  not  property  prepared  and  the 
cultivation  is  not  as  thorough  as  it  should  be.  Some  farmers  do 
not  use  any  fertilizers,  while  others  make  light  applications,  without 
much  thought  as  to  whether  the  kind  used  is  suited  to  the  crop  or 
not.  The  average  yield  is  about  500  pounds  per  acre.  From  700 
to  900  pounds  per  acre  should  be  secured  to  make  the  crop  very 
profitable.  The  process  of  curing  consists  in  first  thoroughly  wilting 
in  the  sim,  then  transferring  to  sheds  and  bams  to  remain  without 
further  care  imtil  thoroughly  cured  out. 

Growing  cantaloupes  for  market  has  been  started  within  the  last 
two  years  and  bids  fair  to  become  an  important  industry  on  the 
Clarksville  silt  loam.  While  the  returns  have  not  been  altogether 
satisfactory,  the  trouble  is  not  inherent  in  the  soil.  Light  yields 
and  a  low-grade  melon  usually  can  be  traced  to  one  of  two  causes 
or  to  both — ^poor  seed  and  improper  attention.  Most  of  the  seed  are 
bought,  and  some  are  not  even  the  variety  they  are  supposed  to  be. 
A  common  mistake  is  not  to  fertilize  the  soil  well  enough;  another 
is  in  not  selecting  areas  that  are  in  a  high  state  of  cultivation.  A 
good  appUcation  of  stable  manure,  in  connection  with  400  to  800 
pounds  of  a  high-grade  fertilizer  per  acre,  will  prove  very  profitable, 
other  conditions  being  favorable. 

A  variety  of  fruits  can  be  grown  successfully  on  a  commercial  scale 
in  this  county.  Apples,  peaches,  pears,  cherries,  and  nearly  aU  of  the 
domestic  berry  crops  do  well,  yet  only  apples  receive  any  attention, 
and  these  are  grown  mostly  for  home  use.  The  varieties  of  apples 
most  generally  grown  are  the  Arkansas  Black,  Winesap,  Limbertwig, 
Ben  Davis,  Kinard's  Choice,  and  Smoky  Twig.  Peaches  are  rather 
uncertain  on  account  of  late  spring  frosts.  A  small  nursery  just  out- 
side 6f  TuUahoma  makes  a  specialty  of  apple  and  peach  trees.  No 
vegetables  are  grown  for  the  market  except  in  a  small  way  for  the 
TuUahoma  trade.  Trucking  should  become  an  important  industry 
on  the  Clarksville  silt  loam. 

The  live-stock  industry  is  confined  very  largely  to  the  raising  of 
hogs  and  cattle,  the  latter  being  mostly  of  nondescript  breeds  which 
do  not  command  the  highest  market  price.  The  raising  of  sheep, 
horses,  and  mules,  which  now  receives  very  Uttle  attention,  should 
prove  profitable  wherever  good  pasturage  can  be  had.  While  only  a 
few  have  made  the  poultry  industry  a  special  feature,  chickens  and 
eggs  in  large  quantities  are  shipped  during  the  spring,  summer,  and 
f aU  months,  a  fast-freight  service,  generaUy  on  Friday  of  each  week, 
being  maintained  for  this  purpose. 
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The  present  system  of  agriculture^  although  based  largely  upon 
practices  extending  over  a  long  period  of  years,  has  been  evolved 
without  much  reference  to  the  special  adaptation  of  certain  soils  to 
particular  crops,  the  tendency  being  to  grow  the  same  crops  on  all 
soils  in  so  far  as  their  productiveness  and  surface  features  will  permit. 
There  is  some  evidence,  however,  that  the  need  of  specialization  and 
a  greater  diversity  of  crops  is  beginning  to  be  recognized.  The  grow- 
ing of  tobacco  and  cantaloupes,  which  has  been  recently  started,  is 
confined  almost  entirely  to  the  Clarksville  silt  loam.  Both  of  these 
crops  could  be  extended  to  the  Hillsboro  silt  loam  with  equally  as 
good  success,  and  in  case  of  the  cantaloupes  satisfactory  results  prob- 
ably could  be  obtained  on  the  Elk  loam.  The  heavier  limestone  soils 
are  peculiarly  adapted  to  grasses  and  stock  raising  and  are  used  ex- 
tensively for  this  purpose. 

No  systematic  rotation  of  crops  is  practiced  by  a  majority  of  the 
farmers.  A  proper  rotation  affords  the  easiest  and  most  efficient 
means  of  keeping  the  soils  in  a  productive  state  and  at  the  same  time 
increases  the  resources  of  the  farm.  As  it  is,  com  is  often  planted  on 
the  same  land  continuously  for  several  years  or  alternated  with  other 
crops  in  an  irregular  rotation.  A  common  practice  is  to  follow  com 
with  wheat  or  oats.  After  the  grain  crop  is  removed  the  land  is  left 
bare  until  the  following  spring,  when  com  is  planted  again.  A  better 
rotation,  covering  the  same  period  of  time,  would  be  to  plant  com  the 
first  year  and  also  a  crop  of  cowpeas,  which  should  be  plowed  under 
after  the  com  is  harvested;  then  wheat  or  oats  in  the  fall  and  again 
to  cowpeas  after  the  grain  is  removed,  f oUowing  with  com  the  next 
spring.  If  the  pea  vines  after  the  grain  crop  make  a  heavy  growth, 
they  should  be  mowed  for  hay;  otherwise  plow  the  entire  crop  imder. 
A  rotation  that  has  proved  very  satisfactory  on  the  lighter  soils  is  to 
plant  to  cowpeas  the  first  spring,  following  with  wheat  or  oats  in  the 
fall,  again  to  cowpeas  the  next  summer,  then  to  grass  in  the  fall, 
which  should  be  allowed  to  stand  for  two  or  three  years.  If  preferred, 
clover  can  be  substituted  for  the  grass,  or  if  neither  of  these  is  to  be 
included,  com  the  third  year,  planting  rye  as  a  cover  crop  the  previ- 
ous winter.  Light  applications  of  lime  will  prove  beneficial  after 
heavy  crops  of  cowpeas  or  rye  are  plowed  under.  Arieas  for  tobacco 
should  be  in  a  good  state  of  cultivation,  but  it  is  rarely  advisable  to 
plant  this  crop  after,  a  heavy  growth  of  cowpeas,  as  it  will  have  a 
tendency  to  grow  too  long  and  not  to  ripen  properly. 

Commercial  fertilizers  are  used  extensively  on  the  soils  of  chert  and 
siliceous  limestone  origin,  where  the  yields  are  generally  unsatis- 
factory. In  1900  the  expenditures  for  this  purpose  amounted  to 
$20,060,  and  now  considerably  more  is  being  used  in  connection  with 
the  tobacco  and  cantaloupe  crops.    The  soils  respond  to  a  greater  or 
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less  degree  to  any  fertilizer,  but  their  manurial  requirements  for  the 
different  crops  have  not  been  determined.  As  a  result  the  increased 
returns  by  the  use  of  fertilizers  often  do  not  always  justify  the  extra 
expense,  this  being  especially  true  with  reference  to  wheat,  oats,  and 
com. 

Labor  is  scarce.  The  small  niunber  of  negroes  live  mostly  in  or 
near  Tullahoma  and  Manchester,  where  they  find  other  employment 
than  on  the  farms.  The  scarcity  of  labor  does  not  affect  the  farmers 
operating  on  a  small  scale,  as  they  depend  upon  their  families  for  the 
necessary  help,  but  on  the  large  farms  it  is  quite  different.  Day 
laborers  receive  from  60  to  75  cents  a  day  and  regular  hfelp  from  $13 
to  $18  a  month,  with  a  house,  but  without  board. 

According  to  the  Twelfth  Census  the  average  size  of  farms  is  about 
100  acres.  Some  of  the  tenant  farms  are  less  than  50  acres,  while 
some  of  the  larger  estates  have  over  1,000  acres.  About  56  per  cent 
of  the  farms  are  operated  by  the  owners,  a  few  by  managers  or  over- 
seers, and  the  remainder  by  tenants. 

The  general  plan  of  renting  is  for  a  certain  portion  of  the  crop.  If 
the  owner  furnishes  the  work  stock,  tools,  and  seed,  in  addition  to 
the  land,  he  usually  gets  two-thirds  of  the  crop;  if  he  furnishes  only 
the  land  and  house  he  gets  one-third ;  by  paying  one-half  of  the  fer- 
tiUzer  bill,  as  is  sometimes  done,  he  receives  one-half  of  the  crop. 
Very  little  land  is  rented  for  cash. 

Taken  as  a  whole,  land  values  in  the  county  are  still  rather  low. 
The  best  uplands  around  Beechgrove  range  from  $40  to  $60  an  acre, 
and  some  of  the  choicest  bottom  lands  through  this  section  can  not 
be  bought  for  less  than  $75  an  acre.  The  red  Umestone  lands  around 
Hillsboro  range  from  $30  to  $60  an  acre.  Through  the  ''Barrens" 
the  price  ranges  from  $5  to  $20  an  acre,  depending  upon  the  amount 
of  timber  standing,  the  surface  features,  improvements,  and  nearness 
to  town  or  shipping  point. 

SOILS. 

The  soils  of  Coffee  County  are  representative  of  the  Highland  Rim, 
and  have  extensive  development  elsewhere  through  the  central  and 
western  divisions  of  the  great  Appalachian  province  extending  from 
Pennsylvania  to  Alabama.  They  fall  naturally  into  two  general 
groups,  namely,  residual  and  alluvial.  The  residual  or  upland  soils 
have  been  formed  in  place  by  the  decay  and  disintegration  of  the 
underlying  rocks,  which  consist  of  the  Fort  Payne  chert  and  the 
Chickamauga  and  Bangor  limestones;  they  vary  directly  with  the 
different  formations  and  conditions  in  the  topography,  as  well  as  with 
different  phases  of  the  rock  formation.  The  alluvial  soils,  which  are 
very  limited  in  extent,  consist  of  material  transported  from  the 
uplands  by  the  streams  and  laid  down  in  their  flood  plains. 
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The  formations  underlying  the  county  occur  ahnost  horizontally  as 
originally  laid  down.  As  a  result,  only  a  few  of  them  reach  the  sur- 
face, and  these  at  diflferent  elevations.  The  Fort  Payne  chert  areas 
and  the  term  ** Barrens"  are  almost  synonymous.  Besides  extending 
almost  uninterruptedly  over  all  of  the  leveler  sections  of  the  county, 
the  Fort  Payne  chert  caps  all  of  the  ridges  and  higher  outlying  knolls 
along  the  western  boundary.  In  all  of  the  deeper  valleys  of  the 
Outer  Rim  a  thin  band  of  the  Chattanooga  black  shale  reaches  the 
surface  immediately  below  the  Fort  Payne  chert,  but  it  is  of  no  agri- 
cultural consequence.  Below  this  is  the  Chickamauga  limestone, 
which  extends  on  down  the  slopes  and  across  the  lower  lying  areas, 
even  reaching  to  the  top  of  some  of  the  lower  ridges.  The  northwest- 
em  comer  of  the  county  is  practicaUy  in  the  central  basin,  where  the 
Chickamauga  limestone  is  about  the  only  surface  formation.  Along 
the  inner  portion  of  the  Rim  the  chert  is  overlain  by  the  Bangor 
Umestone,  the  two  in  many  places  grading  almost  imperceptibly  into 
each  other.  The  rough,  mountainous  escarpment  projecting  into 
the  county  is  also  of  the  Bangor  limestone  and  small,  detached  areas 
are  found  farther  west  through  the  ** Barrens'*  proper.  At  Summit- 
ville  is  quite  a  pronounced  knob  of  it  which  is  being  used  for  ballast- 
ing purposes  and  for  making  lime  and  cement. 

The  Fort  Payne  chert  formation  consists  of  very  siUceous  lime- 
stones and  fossiUferous  and  flinty  cherts  more  or  less  closely  inter- 
bedded.  The  calcareous  layers  give  way  more  and  more  to  chert  with 
depth.  The  Chickamauga  Umestone  is  a  blue,  massive  to  flaggy  Ume- 
stone carrying  a  rather  large  proportion  of  argiUaceous  material.  The 
Bangor  Umestone  is  the  most  variable  of  the  formations.  Although 
consisting  very  largely  of  a  blue  massive  limestone,  the  lower  layers  are 
chiefly  of  a  siUceous  character  and  carry  a  considerable  percentage  of 
fossiUferous  chert. 

The  Chickamauga  Umestone  gives  rise  to  two  types  of  soil,  mem- 
bers of  the  Hagerstown  series,  and  to  smaU  areas  of  Rough  stony 
land.  The  leveler  areas,  with  little  or  no  stone  in  the  soil,  con- 
stitute the  Hagerstown  silt  loam.  The  rougher  areas,  which  are 
quite  stony,  but  can  be  cultivated  or  developed  into  good  pasture 
lands,  were  mapped  as  the  Hagerstown  stony  loam.  The  Hills- 
boro  silt  loam  is  from  the  siUceous  phases  of  the  Bangor  limestone. 
The  massive  phase  out  of  the  moimtains  gives  the  Decatur  clay  loam. 
The  mountainous  areas  were  mapped  as  Rough  stony  land.  Two 
members  of  the  ClarksviUe  series  are  derived  from  the  Fort  Payne 
chert,  the  silt  loam,  including  all  of  the  leveler  areas  with  medium 
to  good  drainage,  and  the  stony  loam,  including  the  rolUng  and  rough 
areas,  where  both  the  soU  and  subsoil  are  very  stony.  The  poorly 
drained  areas  through  the  ClarksviUe  silt  loam  were  mapped  as  the 
Guthrie  silt  loam.    The  only  other  upland  type  is  found  in  the 
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eastern  part  of  the  county,  occupying  what  appears  to  be  old  ter- 
races or  abandoned  valleys.  Their  position  and  general  character- 
istics are  such  as  to  lead  to  the  belief  that  the  soils  are  partly  resid- 
ual from  phases  of  the  Bangor  limestone  and  partly  old  alluvial 
deposits.  Being  of  the  same  g^ieral  character  they  were  mapped  as 
one  type — the  Elk  loam. 

The  alluvial  lands  vary  locally  and  also  in  a  general  way  with  the 
different  geological  formations  through  which  the  streams  flow. 
The  bottom  lands  through  the  limestone  areas  were  mapped  as  the 
Himtington  silty  clay,  and  those  where  the  drainage  is  entirely  from 
the  Fort  Payne  chert  were  mapped  as  the  Holly  loam. 

Including  Rough  stony  land,  eleven  types  of  soil  were  recognized 
and  mapped.  Their  names  and  extent  are  given  in  the  following 
table: 

AT€a$  of  different  aaiU. 


Soil. 


ClarksvUle  silt  loam 

ClarkBTllle  stony  loam . . 
Hagerstown  stony  loam 

Decatur  clay  loam 

Hnisboro  silt  loam 

RoQgh  stony  land 

Hontiiifton  sUty  clay. . . 


Acres. 

Percent.  1 

! 

182,784 

64.8 

28,416 

10.1 

16,  MO 

5.9 

13,888 

4.9 

9,216 

3.2 

7,296 

2.6' 

7,104 

2.5 

Soil. 


Acres. 


Elk  loam 6,144 

HoUyloam 5,952 

Hagerstown  silt  loam 3,200 

Oathrle  silt  loam 1,600 

Total I  282,240 

( 


Percent. 


2.2 

2.1 

1.1 

.6 


CLARK8VILLB   SILT  LOAM. 


The  soil  of  the  Clarksville  silt  loam,  7  to  9  inches  deep,  is  a  light 
yeUowish  to  brownish-gray  silt  loam  of  a  highly  siliceous  character 
and  containing  very  little  organic  matter.  At  the  surface  the  soil  has 
a  light-gray  color,  but  becomes  yellower  or  browner  with  depth.  The 
subsoil  is  a  yellowish-brown,  more  compact  silt  loam  or  friable  silt 
clay  extending  to  a  depth  of  several  feet.  Fragments  of  angular  chert 
are  found  in  both  the  soil  and  subsoil,  but  generaUy  in  negligible 
amoimts,  being  almost  entirely  absent  in  all  of  the  leveler  areas. 
The  amoimt  increases,  however,  as  the  topography  becomes  more 
roUiog  until  the  stony  loam  type  is  reached.  In  rolling  areas,  where 
the  drainiage  is  perfect,  the  subsoil  becomes  more  clayey  in  its 
properties  and  assumes  a  reddish  cast  at  a  depth  of  30  to  40  inches. 
The  other  extreme  is  foimd  in  the  small,  flat  areas  which  have  a  light- 
gray  soil  and  a  brownish-gray  or  gray  and  brown  mottled  subsoil  as  a 
result  of  poor  drainage.  Even  in  the  timbered  areas  the  soil  is 
deficient, in  humus,  a  condition  due  in  part  no  doubt  to  frequent 
forest  fires  which  bum  off  all  of  the  leaf  mold.  Under  cultivation  it 
tends  to  run  together,  and  as  a  result  it  bakes  and  clods  a  great  deal 
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worse  than  a  soil  of  its  texture  should.  These  properties  also  cause 
much  of  the  rainfall  to  run  off  the  surface  and  facilitate  the  loss  by 
evaporation  of  that  which  is  absorbed.  On  the  other  hand  if  sufficient 
organic  matter  is  incorporated  in  the  soil  its  properties  are  materially 
changed;  it  becomes  quite  mellow  and  darker  colored,  and  absorbs 
and  retains  moisture  well — characteristics  very  essential  to  a  produc- 
tive soil.  The  type,  although  considered  naturally  unproductive, 
responds  readily  to  good  treatment  and  can  be  improved  to  a  point 
where  it  will  produce  very  remimerative  crops. 

The  type  occurs  over  a  very  large  part  of  the  coimty  in  the  broad 
belt  generally  referred  to  as  the  *  *  Barrens."  To  the  north,  south,  and 
southwest  it  continues  into  the  adjoining  counties,  but  along  the 
eastern  and  western  edges  it  gives  way  to  other  types.  Through  all 
of  the  leveler  sections  it  is  almost  continuous,  but  only  caps  the  main 
ridges  in  the  rough  topography  of  the  Outer  Rim.  The  surface  fea- 
tures range  from  level  to  moderately  rolling.  Over  extensive  areas 
there  is  only  enough  siu*face  relief  to  afford  good  drainage.  Local 
spots  occur  that  on  account  of  their  level  topography  are  not  properly 
drained.  There  being  but  few  streams  of  any  consequence,  the 
greater  part  of  the  drainage  is  effected  through  a  system  of  shallow 
swales  which  contain  running  water  only  during  wet  seasons.  The 
largest  level  areas  occur  along  the  divide  between  the  tributaries  of 
the  Duck  and  Elk  rivers,  extending  from  near  the  southwestern 
comer  of  the  county  around  to  the  west  and  north  of  Tullahoma, 
thence  to  the  east  of  Manchester  and  continuing  to  near  Simmiitville. 
Other  extensive  level  areas  are  found  to  the  north  and  northwest  of 
Manchester. 

The  Clarksville  silt  loam  is  a  residual  soil  formed  by  the  weathering 
of  the  upper  layers  of  the  Fort  Payne  chert  formation,  which  consists 
of  very  siliceous  limestones  and  chert  more  or  less  closely  interbedded, 
some  of  the  latter  being  of  a  porous  fossiliferous  character.  The  fact 
that  the  formation  gets  more  cherty  with  depth  accounts  for  the 
greater  amount  of  chert  on  the  slopes.  Along  the  eastern  edge  of  the 
formation  where  it  dips  under  the  Bangor  limestone  are  some  areas 
recognized  as  the  Clarksville  silt  loam,  which  are  slightly  more  sandy 
than  the  typical  soil,  and  they  are  generally  preferred  for  agricultural 
purposes.  It  is  possible  that  they  are  derived  in  part  at  least  from  a 
very  siliceous  phase  of  the  Bangor  limestone.  Other  areas  of  this 
character,  though  somewhat  more  broken  and  cherty,  are  foimd  in  an 
irregular  ridge  extending  from  Summitville  to  Sainville.  The  timber 
growth,  while  not  altogether  characteristic  of  the  type,  is  noticeably 
less  thrifty  than  on  any  other  upland  type  of  the  coimty,  except  in 
the  rolling  areas  approaching  the  character  of  the  Clarksville  stony 
loam.     The  growth  originally  consisted  of  red  and  Spanish  oak  of 
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small  and  medium  size,  intermixed  with  a  scattering  growth  of  hickory, 
post  oak,  and  a  few  other  hardwood  trees.  In  some  of  the  cut-over 
lands  black-jack  oak  has  spnmg  up  in  abundance,  and  it  is  also 
foimd  in  places  forming  a  part  of  the  original  growth.  A  noticeable 
feature  is  that  the  black-jack  oak  is  confined  very  largely  to  the  more 
level  areas.  The  small,  poorly  drained  spots  support  a  mixed 
growth  of  water-loving  oaks,  giun,  and  maple. 

The  Clarksville  silt  loam  is  very  irregularly  developed,  and  taken 
as  a  whole  only  a  small  percentage  is  imder  cultivation,  vast  tracts 
not  being  settled  at  all.  Most  of  the  farms  are  small  and  usually  not 
very  well  kept.  Com,  the  chief  crop,  yields  on  an  average  from  10 
to  20  bushels  per  acre,  and  wheat,  the  next  in  importance,  from  8  to 
20  bushels  per  acre.  A  few  of  the  best  farmers  more  than  double 
these  yields  as  a  result  of  better  tillage  and  the  proper  rotation  of 
crops.  Oats,  cowpeas,  sorghimi,  millets,  and  grasses  are  grown  in  a 
limited  way,  and  give  indifferent  to  fairly  good  yields.  Tobacco  and 
cantaloupes  are  two  promising  crops  that  have  been  grown  on  a  com- 
mercial scale  only  within  the  last  few  years.  The  results  have  not 
always  been  satisfactory,  but  generally  the  fault  lies  in  the  methods 
rather  than  in  the  soil.  Practically  no  fruit  or  vegetables  are  grown 
for  the  market,  although  this  is  a  very  promising  line  of  farming. 
Strawberries,  raspberries,  and  blackberries,  and  a  great  variety  of 
vegetables  do  well. 

To  improve  this  type  a  good  supply  of  himius  in  the  soil  is  very 
necessary.  This  can  best  be  done  by  applying  stable  manure  and 
practicing  a  systematic  rotation  of  crops  in  which  cowpeas  should 
play  an  important  part.  A  rotation  that  has  given  very  satisfactory- 
results  is  to  plant  to  cowpeas  in  the  spring,  oats  and  wheat  in  the  fall, 
cowpeas  again  the  next  spring,  then  to  grass  and  clover  for  two  years. 
The  land  should  have  a  good  deep  plowing  in  the  fall  and  again  in  the 
spring,  planting  to  peas,  either  cutting  the  hay  or  turning  tops  under 
for  green  manure.  In  case  the  cowpea  crop  is  Ught  the  whole,  tops 
and  all,  should  be  turned  imder.  A  small  appUcation  of  lime  would 
help.  After  the  cowpea  crop,  the  land  should  be  broken  deep  and 
harrowed  to  good  tilth.  When  the  oats  or  wheat  is  planted  an  appU- 
cation of  200  to  300  pounds  of  a  high-grade  potash  and  phosphate 
fertilizer  would  prove  profitable.  Following  the  grain  in  the  spring 
should  be  another  cowpea  crop  to  be  turned  under,  after  which  grass 
and  clover  should  be  sown,  or,  if  preferred,  com  might  follow  the  cow- 
peas. Tobacco  should  not  follow  cowpeas,  but  would  be  all  right 
after  com.  The  soil  should  be  made  as  productive  as  possible  for 
cantaloupes.  As  this  soil  is  not  imduly  acid  it  does  not  need  heavy 
applications  of  lime. 
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The  average  results  of  mechanical  analyses  of  fine-earth  samples 
of  the  soil  and  subsoil  of  this  type  are  given  in  the  following  table: 


Meek 

anical  analyses  of  Clarksville  till  loam. 

Number. 

Description. 

Fine 
grevel. 

Coane 
sand. 

Medium 
sand. 

Fine 

sand. 

Very  fine 
sand. 

1 
Bllt      '     Clay. 

1M53,  19455 

Soil 

Percent. 

0.0 

.3 

Percent. 

0.9 

.7 

Percent. 

as 

.6 

Percent. 
5.2 
3.8 

Percent. 
6.5 
4.4 

Per  cent. !  Per  cerH. 
7Lf  I           14.7 

19454,19450 

Subsoil 

7afi  1            19.6 

CLARKSVILLE   STONY  LOAM. 


The  Clarksville  stony  loam,  to  a  depth  of  6  to  9  inches,  is  a  light 
brownish-gray  stony  silt  loam,  underlain  by  a  light-yellowish  heavier 
silt  loam  or  a  yellowish-brown  silt  clay,  depending  upon  the  topog- 
raphy. As  a  rule  the  subsoil  is  heaviest  in  the  less  broken  areas,  while 
in  the  rougher  areas  there  is  usually  not  much  difference  in  the  color 
or  texture  of  the  soil  and  subsoil.  The  surface  is  very  thickly  strewn 
with  angular  fragments  of  chert,  and  anywhere  from  20  to  60  per  cent 
of  the  same  material  occurs  through  the  soil  mass,  the  quantity  gen- 
erally increasing  with  depth  until  bed  rock  is  encountered.  Layers 
of  chert  are  of  frequent  occurrence  in  the  subsoil,  even  within  a  few 
feet  of  the  surface,  but  very  few  of  these  occur  as  ledges  except  on 
some  of  the  precipitous  slopes.  The  soil  is  rather  difficult  to  till  on 
account  of  the  rough  topography  and  stony  character.  Otherwise  its 
properties  are  favorable  to  plant  growth,  and  by  many  it  is  preferred 
to  the  Clarksville  silt  loam  which  is  practically  free  of  stones  and  is 
level  enough  to  permit  the  use  of  all  kinds  of  improved  machinery. 

The  Clarksville  stony  loam  is  confined  to  the  rolling  and  broken 
areas  of  the  Fort  Payne  chert  formation.  It  occurs  principally  in  the 
western  half  of  the  county,  where  the  streams  in  their  rapid  descent 
to  the  lower  lands  of  the  central  basin  have  cut  numerous  narrow  and 
deep  valleys  in  the  edge  of  the  Highland  Rim.  Most  of  the  streams 
here  have  cut  entirely  through  the  chert  and  far  down  into  the  under- 
lying Chickamauga  limestone,  which  gives  rise  to  entirely  different 
soils.  The  Clarksville  stony  loam  caps  all  of  the  higher  outlying  peaks 
and  broken  ridges  of  the  Highland  Rim  and  extends  down  the  slopes 
to  the  edge  of  the  limestone.  It  extends  all  the  way  across  the  small 
valleys  where  the  limestone  has  not  been  exposed.  A  number  of 
small  areas  are  scattered  here  and  there  through  the  main  body  of 
the  Clarksville  silt  loam. 

The  drainage  of  the  type  is  perfect,  and  were  it  not  for  the  large 
quantity  of  stones  on  the  surface  erosion  would  be  excessive.  The 
stony  mulch  not  only  prevents  erosion  to  a  large  extent,  but  by 
retarding  the  flow  of  the  water  a  much  greater  proportion  of  the  rain- 
fall soaks  into  the  soil  than  would  be  the  case  in  a  less  stony  type  of 
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soil.  In  dry  weather  this  mulch  is  jiist  as  effectual  in  preventing 
excessiTe  evaporation  from  the  surface.  The  drainage  is  so  thorough 
that  very  large  quantities  of  organic  matter  can  be  incorporated  in 
the  soil  without  any  danger  of  developing  acidity  or  other  properties 
inimical  to  plant  growth.  The  type  was  originally  timbered  with  a 
rather  heavy  growth  of  red,  Spanish,  and  white  oak,  hickory,  tulip, 
chestnut,  etc.,  many  of  the  trees  reaching  an  enormous  size.  In  the 
areas  still  forested  nearly  all  .of  the  best  timber  has  been  cut  for 
lumber. 

A  relatively  larger  proportion  of  this  type  is  under  cultivation  than 
of  the  Clarksville  silt  loam.  On  the  slopes,  where  it  is  the  only  type, 
it  is  farmed  quite  extensively,  but  with  the  more  productive  limestone 
soils  only  small,  scattering  areas  are  cleared.  Com  is  the  principal 
crop.  The  yields  range  anywhere  from  10  to  30  bushels,  averaging 
possibly  not  more  than  15  bushels  per  acre.  Wheat  and  oats  are 
grown  in  a  very  limited  way  and  give  quite  variable  yields.  Sorghum 
is  grown  in  small  patches  by  nearly  all  of  the  farmers,  and  as  a  rule  it 
does  well.  Millets  and  some  of  the  grasses  give  good  crops  of  hay  if 
properly  cared  for.  Some  farmers  have  tried  tobacco  on  a  small  scale, 
and  occasionally  good  results  are  obtained.  The  soil,  however,  is  too 
rough  and  stony  for  a  crop  like  tobacco,  which  requires  a  good  seed 
bed  and  careful,  thorough  cultivation. 

The  present  system  of  farming  gives  only  a  meager  income  and 
does  not  justify  the  expense  of  the  labor  and  time  involved.  Fruit 
growing  is  possibly  the  most  promising  industry  for  the  type ;  yet  no 
fruit  is  being  grown  on  a  commercial  scale.  Peaches  should  do 
exceptionally  well,  also  pears,  apples,  and  some  of  the  berry  crops. 
Only  the  best  areas  should  be  used  for  com,  hay,  and  such  other 
crops  as  can  be  consumed  to  advantage  at  home.  Instead  of  selling 
the  com  it  would  be  much  better  to  feed  it  to  hogs  and  thus  convert 
it  into  a  more  marketable  product.  For  the  same  reason  every 
farmer  should  keep  at  least  a  few  cattle  of  the  improved  breeds. 
Many  of  the  rough  areas  could  be  converted  into  good  pasture  lands. 
The  very  broken  areas  should  remain  forested,  or  if  cleared  should 
be  replanted  with  forest  trees. 

GUTHRIE   SILT  LOAM. 

The  Outhrie  silt  loam  or  ^'Qray  lands,''  as  it  is  called,  consists  of  7 
to  9  inches  of  light-gray  silt  loam  of  a  close,  compact  nature,  imder- 
lain  by  a  light-gray,  compact  silt  clay  mottled  with  yellowish  and 
rusty-brown  iron  stains.  The  mottling  begins  near  tlie  surface  and 
grows  more  intense  with  depth  to  about  30  inches,  from  which  point 
it  continues  the  same  for  several  feet.  The  soil  is  deficient  in  humus 
and  does^  not  work  up  at  all  well  under  the  plow.  It  bakes  and  clods 
badly  and  is  not  easily  reduced  to  a  good  tilth. 
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This  type,  the  least  extensive  of  all  the  soils,  has  been  formed  by 
the  weathering  of  the  Fort  Payne  chert  formation  in  slightly  depressed, 
poorly  drained  areas,  which  are  often  found  throughout  the  leveler 
bodies  of  the  Clarksville  silt  loam.  Some  areas  occiu*  as  long,  narrow 
strips  along  the  shallow  drainage  swales,  and  others  as  irr^olar 
bodies  with  one  or  more  outlets.  ^  The  majority  of  the  areas  were  too 
small  to  be  shown  on  the  accompanying  soil  map,  but  whatever  their 
size  they  are  all  of  the  same  general  character.  The  soil  is  kept  soggy, 
except  during  the  driest  seasons,  and  even  then  the  water  table  is 
only  a  few  feet  below  the  surface. 

A  part  of  the  lai^est  area  on  the  road  between  Manchester  and 
Hillsboro  seems  never  to  have  been  timbered,  for  which  reason  it  is 
referred  to  as  'Hhe  Prairie.''  The  soil  here  contains  enough  humus 
to  give  it  a  darker  color  than  in  the  general  run  of  the  type,  the  sub- 
soil being  about  the  same  as  elsewhere.  With  the  exception  of  this 
small  area,  the  type  supports  a  heavy  growth  of  white,  willow,  and 
water  oak,  maple,  and  gum. 

On  accoimt  of  its  low-lying  position,  wet  character,  and  impro- 
ductiveness,  this  type  is  considered  of  little  agricultural  value.  None 
of  it  has  been  drained  and  little  effort  has  been  made  to  cultivate  it. 
Com  gives  very  light  and  im^ertain  yields.  If  cleared  and  pro- 
vided with  surface  drainage,  Japan  clover  and  grasses  would  spring 
up  and  afford  fairly  good  pasturage. 

The  results  of  mechanical  analyses  of  the  soil  and  subsoil  are  shown 
in  the  following  table: 

Mechanical  analyses  of  Guthrie  silt  loam. 


Number. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

sut. 

Claj. 

19461 

Soil 

Percent. 

a2 

.0 

Percent. 

as 

.6 

Percent. 

ae 

.4 

Percent. 
5.0 
3.3 

Percent. 
11.7 
6.6 

Percent. 
62.7 
69.7 

Percent. 

1&8 

19462 

SubsoU 

28.4 

HAOERSTOWN  STONY  LOAM. 


The  Hagerstown  stony  loam  consists  of  9  to  12  inches  of  a  dark- 
brown  friable,  silty  clay  loam  or  heavy  silt  loam,  underlain  by  a 
yellowish-brown  silty  clay.  Except  in  local  spots,  limestone  frag- 
ments are  abundant  in  the  soil  and  subsoil  and  the  surface  is  strewn 
with  the  same  material,  as  well  as  being  frequently  broken  by  out- 
crops of  massive  limestone.  Nearly  all  of  the  upper  slopes  are 
also  strewn  with  chert  worked  down  from  the  Clarksville  stony 
loam  areas.  The  depth  to  bed  rock  ranges  from  nothing  where  it 
outcrops  to  6  feet  or  more  below  the  surface.  In  areas  where  rock 
is  encountered  within  3  feet  of  the  surface  the  soil  and  subsoil  are 
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usually  more  claylike  in  their  properties  than  where  the  depth  is 
greater.  In  many  places  along  the  lower  slopes  where  the  shading 
has  been  dense  and  there  is  at  least  a  small  amount  of  seepage  the 
soil  and  upper  subsoil  are  very  dark  colored  and  quite  loamy. 
Throughout  the  type  the  soil  is  well  supplied  with  humus  and  has 
good  loamy  properties. 

The  Hagerstown  stony  loam  is  confined  to  the  very  roUing  and 
broken  areas  in  the  western  part  of  the  county.  It  begins  at  eleva- 
tions just  below  the  Clarksville  stony  loam  and  extends  all  the 
way  down  to  the  streams,  or,  if  in  the  wider  valleys,  to  the  edge 
of  the  Hagerstown  silt  loam  areas,  which  occupy  still  lower  posi- 
tions. Local  areas  are  moderately  rolling,  but  most  of  the  slopes 
are  very  steep  and  rugged,  and  areas  left  bare  are  subject  to  destruc- 
tive erosion. 

The  Hagerstown  stony  loam  is  derived  from  the  Chickamauga 
limestone.  Immediately  above  the  limestone  formation  is  a  narrow 
band  of  the  Chattanooga  black  shale  which  could  not  be  outlined 
on  the  soil  map.  The  soil  here  varies  with  the  topography.  On 
the  steep  slopes  the  shale  is  buried  by  cherty  material,  while  in  other 
areas  it  partakes  more  of  the  nature  of  the  limestone  soil,  being 
very  dark  in  color.  The  Hagerstown  stony  loam  represents  an 
intermediate  condition  between  the  Hagerstown  silt  loam  on  the 
one  hand  and  Rough  stony  land  on  the  other.  As  on  the  Hagers- 
town silt  loam,  the  original  timber  growth  consists  very  largely  of 
beech  and  oak. 

This  type  is  very  productive,  but  on  account  of  its  steep  topog- 
raphy and  stony  character  only  a  small  percentage  is  under  culti- 
vation. The  best  areas,  while  rather  difficult  to  handle,  produce 
good  crops  of  com,  oats,  or  wheat.  The  rougher  areas  are  nearly 
all  cleared  and  used  as  pastures. 

The  results  of  mechanical  analyses  of  fine-earth  samples  of  soil 
and  subsoil  are  given  in  the  following  table : 

Mechanical  analy8e$  of  Hagerttown  stony  loam. 


Noxnbcr. 

• 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

8Ut. 

• 
Clay. 

IMTl 

SoU 

Percent. 
1.4 

1.4 

Percent. 
3.0 

3.0 

Percent. 
1.1 

1.0 

Percent. 
1.7 

1.5 

Percent. 
2.5 

L4 

Percent. 
63.8 

59.6 

Percent. 
26.5 

1M72 

SubeoU 

31.9 

HAOEB8TOWN   SILT  LOAM. 


The  Hagerstown  silt  loam  consists  of  6  to  9  inches  of  a  brown  friable, 
silty  clay  loam  or  heavy  silt  loam,  underlain  to  a  depth  of  about  30 
inches  by  a  yellowish-brown  silty  clay  loam  to  clay,  beneath  which  for 
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several  feet  is  a  yellowish-brown  silty  clay  streaked  to  some  extent  by 
rusty-brown  iron  stains.  Small  fragments  of  partially  weathered 
limestone  are  scattered  over  the  surface  and  to  a  less  extent  through 
the  soil.  In  some  areas  approaching  the  character  of  the  Hagerstown 
stony  loam  the  surface  is  broken  here  and  there  by  outcrops  of  massive 
and  flaggy  limestone,  but  except  in  such  areas  the  bed  rock  is  not 
encoimtered  within  5  to  8  feet  of  the  surface.  The  soil,  though  rather 
heavy  in  texture,  contains  enough  organic  matter  to  make  it  loamy 
and  easy  to  keep  in  good  tilth. 

The  Hagerstown  silt  loam  is  a  residual  soil  derived  from  the  Chick- 
amauga  limestone,  occurring  along  the  western  edge  of  the  county  as 
rolling  valley  lands.  Its  principal  development  is  in  the  vicinity  of 
Beechgrove,  where  the  high,  broken  ridges  give  way  largely  to  Iowct 
rolling  lands.  Other  areas  occur  farther  south  along  Noah  Fork  and 
the  Duck  River.  The  topography  is  generally  of  a  rolling  character, 
except  in  a  few  small  areas  skirting  the  streams  as  old  terraces  or 
bench  lands,  which  range  from  nearly  level  to  undulating.  Parts  of 
these  old  terraces  no  doubt  were  originally  covered  with  alluvial 
deposits,  which  have  been  long  since  removed,  and  the  soil  now  is 
as  truly  residual  as  that  of  the  higher  lying  areas.  The  only  sem- 
blance of  any  alluvial  material  is  a  small  amoimt  of  subangular 
gravel  strewn  over  the  surface.     The  natural  drainage  is  very  good. 

Being  naturally  very  productive  and  comparatively  easy  to 
handle,  practically  all  of  the  type  has  been  brought  imder  cultiva- 
tion. Com,  wheat,  oats,  and  grasses  are  the  chief  crop.  Considera- 
ble attention  is  also  given  to  the  raising  of  cattle  and  hogs,  especially 
where  the  type  is  farmed  in  conjimction  with  the  Hagerstown  stony 
loam. 

Under  the  prevailing  system  of  farming  com  produces  from  30  to 
40  bushels,  wheat  15  to  25  bushels,  oats  40  to  60  bushels^  and  grasses 
from  1  to  1  i  tons  of  hay  per  acre.  Bluegrass  is  indigenous  to  this 
soil  and  grows  luxuriantly  wherever  it  is  given  a  chance.  Clover 
does  well  without  any  special  care.  Alfalfa  is  not  grown,  but  should 
give  excellent  results.     In  the  line  of  fruits  apples  do  best. 

The  average  results  of  mechanical  analyses  of  samples  of  soil  and 
subsoil  of  this  type  are  given  in  the  following  table: 

Mechanical  ana^tes  of  HagenUnon  dU  loam. 


Number. 

Description.     ^»«« 

Coarae     Medium 
sand.        sand. 

Fine 
sand. 

Very  fine 
sand. 

Silt. 

Clay. 

19467.  19460. 

Soil 

Percent. 
1.4 
1.4 

Percent. 
3.8 
3.6 

Percent. 
1.7 
1.4 

Percent. 
3.1 
3.1 

Percent. 
3.7 

3.8 

Percent, 
62.3 
40.1 

PeretmL 
24.1 

19468,19470 

Sabsoil 

37.7 
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HILL8BOBO  SILT  LOAM. 

The  soil  of  the  Hillsboro  silt  loam,  6  to  9  inches  deep,  is  a  yellowish- 
brown  to  brown  silt  loam,  containing  little  or  no  stone  except  in 
local  areas,  where  there  may  be  quite  a  sprinkling  of  porous  chert 
and  rotten  siliceous  limestone  fragments.  The  soil  has  a  low  humus 
content,  but  works  up  well  under  the  plow  and  does  not  bake  badly 
after  rains.  When  plowed  dry  the  surface  soil  has  a  brownish-gray 
cast,  being  lighter  in  some  places  than  others,  depending  upon  the 
depth  to  the  subsoil.  The  soil  grades  rapidly  into  a  yellowish- 
brown  silty  clay  loam,  which  in  turn  gives  way  within,  a  few  inches 
to  a  friable  silty  clay  of  about  the  same  color.  At  a  depth  of  27  to 
36  inches  the  clay  usually  becomes  more  compact  and  plastic  and 
changes  from  yellowish  brown  to  a  pronounced  red.  In  many  areas 
a  reddish  cast  is  found  within  a  short  distance  of  the  surface.  The 
type  in  productiveness  is  intermediate  between  the  Clarksville  silt 
loam  and  the  Decatiu:  clay  loam. 

The  Hillsboi  >  silt  loam  is  not  an  extensive  type,  but  occurs  in  a 
nimiber  of  areas,  the  largest  of  which  are  in  the  e&jtem  part  of  the 
coimty.  Some  of  the  small  areas  occur  farther  west  through  the 
main  body  of  the  Clarksville  silt  loam.  The  surface  features  are 
just  rolling  enough  to  provide  good  drainage  without  any  serious 
damage  from  erosion. 

Except  in  a  few  areas,  where  it  seems  to  be  from  the  more  calca- 
reous layers  of  the  Fort  Payne  chert  formation,  the  type  is  derived 
from  a  siliceous  phase  of  the  Bangor  limestone. 

The  Hillsboro  silt  loam  supports  a  good  growth  of  hardwood  trees, 
including  red,  Spanish,  and  post  oak,  hickory,  chestnut,  and  dog- 
wood. A  large  percentage  of  the  type  is  cultivated  to  the  general 
crops,  of  which  com,  wheat,  and  oats  are  the  rnost  important.  The 
average  yield  of  com  is  not  more  than  20  to  25  bushels  per  acre, 
although  on  the  best  farms  40  to  50  bushels  per  acre  is  not  considered 
an  unusual  yield.  Wheat  yields  from  8  to  20  bushels,  and  oats  from 
30  to  50  bushels  per  acre.  Grasses,  sorghum,  and  millets,  which  are 
grown  in  a  limited  way,  give  fair  yields.  The  type  can  not  be  con- 
sidered especially  adapted  to  clover,  but  if  the  soil  is  properly  pre- 
pared good  crops  are  produced.  Very  little  attention  is  given  to 
stock  raising,  an  industry  that  should  receive  more  consideration  by 
all  of  the  farmers.  Tobacco  and  cantaloupes,  neither  of  which  is 
now  grown,  would  do  well. 

The  average  productiveness  of  this  type  is  not  half  what  it  should 
be,  owing  to  improper  methods  of  tillage.  The  first  object  in  any  sys- 
tem of  improvement  should  be  to  get  a  good  supply  of  humus  in  the 
soil.     Then  a  number  of  crops  not  now  considered  as  adapted  to  the 
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type  could  be  profitably  grown.     The  system  of  improvement  sug- 
gested for  the  Clarksville  silt  loam  applies  equally  as  well  to  this  type. 
The  following  table  gives  the  average  results  of  mechanical  anahfses 
of  samples  of  soil  and  subsoil  of  the  Hillsboro  silt  loam: 


Mechanical  analytes  of  HilUboro  tilt  loam. 

Number. 

Dttcriptlon. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
auid. 

Very  floe 
sand. 

sut 

Clay. 

1 
1M(B,  IW85 

Soil 

Per  cent. 

0.8 

.6 

Percent. 
1.0 
1.1 

Percent. 
2.5 
1.8 

Percent. 
11.9 
8.0 

Percent. 
11.2 
7.0 

Percent. 
58.0 
53.8 

Percent. 
l&O 

l»4M,lf4«6 

SubMll 

aa? 

DECATUR  CLAT  LOAM. 


The  Decatur  clay  loam  consists  of  4  to  5  inches  of  a  reddish-brown 
silty  loam  or  brownish-red  clay  loam,  underlain  to  a  depth  of  several 
feet  by  a  red  heavy  clay.  In  the  levelest  areas  the  soil  generally  is  a 
good  friable  loam  of  a  dark  reddish  brown  color,  but  as  the  surface 
gets  more  rolUrg  the  soil  is  correspondingly  shallow,  redder,  and 
more  claylike  in  its  properties  until  the  knolls  and  steeper  dopes 
are  reached.  Here  practically  all  of  the  loamy  material  has  been 
washed  oS  and  the  soil  is  not  much  different  from  the  subsoil.  These 
diflFerences  occur  quite  locally  and  give  a  newly  plowed  field  a  some- 
what spotted  appearance.  The  type  for  the  most  part  is  devoid  of 
stone  in  either  the  soil  or  the  upper  subsoil,  but  areas  here  and  there 
have  scattering  fragments  of  limestone  strewn  over  the  surface  and 
on  some  of  the  steeper  slopes  there  may  be  occasional  outcrops  of 
limestone.  The  organic  content  of  the  soil  is  entirely  too  low  to  get 
the  best  results  except  in  the  more  loamy  areas.  However,  the  type 
as  a  whole  is  naturaJly  productive  and  responds  well  to  proper  cul- 
tural methods. 

The  largest  areas  of  Decatur  clay  loam  are  found  in  the  south- 
eastern part  of  the  county,  following  out  areas  of  the  massive  Bangor 
limestone.  Several  small  areas  of  the  same  origin  occur  around 
Hickerson.  A  number  of  otfier  areas  are  foimd  northeast  of  Sum- 
mitville,  and  near  Mud  and  Little  Hickory  creeks.  The  topography  is 
of  a  general  rolling  character  and  the  natural  drainage  is  very  good. 

The  type  being  highly  prized  is  nearly  all  under  cultivation.  Com, 
wheat,  and  oats  are  the  chief  crops.  A  smaller  acreage  is  devoted  to 
grasses,  clover,  millet,  and  cowpeas  for  hay,  sorghum  for  forage  and 
sirup,  and  several  other  crops  of  minor  importance.  Some  areas  are 
sown  to  grass  for  pasturage.  Com  yields  25  to  50  bushels,  ^eat  12 
to  25  bushels,  and  oats  30  to  60  bushels  per  acre.  The  wide  range  in 
yields  is  not  due  so  much  to  any  inherent  differences  in  the  soil,  but 
to  the  different  methods  of  cultivation.  Alfalfa  would  prove  a  prom- 
ising crop  if  introduced. 
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The  present  system  of  farming  should  be  changed  for  one  in  which 
cattle  and  hog  raising  play  a  more  important  part.  This  would  not 
only  increase  the  resources  of  the  farm,  but  serve  as  a  means  of  keep- 
ing the  soil  in  a  highly  productive  state.  As  it  is  now,  the  revenues 
of  the  farm  are  derived  very  largely  from  the  sale  of  the  grain  crops. 
Hay  crops  which  are  not  now  grown  to  any  extent  for  the  market 
would  prove  more  remunerative.  The  areas  badly  washed  and  in- 
clined to  be  broken  should  be  plowed  thoroughly  and  planted  to 
cowpeas  a  few  times,  then  sown  to  grass  for  pasturage. 

The  following  table  gives  the  results  of  mechanical  analyses  of  soil 
and  subsoil  of  this  type: 

Mechanical  analyses  of  Decatur  clay  loam. 


Number. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Percent. 
1.9 
1.4 

FiBe 

sand. 

Very  fine 
sand. 

Silt. 

Clay. 

1W59       .  .  . 

Soil 

Percent. 

0.2 

.0 

Percent. 
1.2 
.8 

Percent. 
12.7 
8.2 

Percent. 

7.i 
6.8 

Percent. 
55.7 
42.1 

Percent. 
20  4 

1M60 

Subsoil 

40.8 

ELK  LOAM. 


The  soil  of  the  Elk  loam,  6  to  8  inches  deep,  is  a  brownish-gray 
loam,  with  the  sand  content  principally  of  the  finer  grades.  The 
subsoil  in  the  typical  areas  is  a  yellowish-brown  heavy,  fine  sandy 
loam  or  fine  sandy  clay  usually  somewhat  mottled  belo^^  a  depj^h  of 
2  to  3  feet.  A  minor  phase  near  the  mountains  has  a  heavier  yellow- 
ish-brown clay  subsoil,  and  some  areas  have  a  limited  amount  of  small, 
partially  rounded  quartz  gravel  in  the  soil  and  a  somewhat  larger 
amount  in  the  subsoil  at  a  depth  of  3  or  more  feet.  The  soil  is  not 
so  well  supplied  with  organic  matter  as  it  should  be  to  give  the  best 
results,  but  it  is  fairly  mellow  and  can  be  easily  brought  to  a  good 
tilth. 

The  Elk  loam  occurs  in  the  eastern  part  of  the  county  as  second 
terraces  and  as  coUuvial  upland  intermediate  in  elevation  between 
.the  present  overflow  bottoms  and  the  Decatur  clay  loam  areas.  The 
areas  south  of  Hillsbdro  along  Beans  and  Bradley  creeks  are  true 
terraces  or  second  bottoms,  also  most  of  the  large  area  in  the  south- 
eastern comer  of  the  county  and  the  strip  extending  up  by  Glen  to 
Womacks  store.  Another  terrace  strip  skirts  Bradley  Creek  from 
near  Hillsboro  to  the  edge  of  the  mountains.  The  narrow  strip  east 
of  Hillsboro  extending  across  from  Bradley  Creek  to  Beans  Creek 
occupies  a  slight  depression,  having  the  appearance  of  an  old  aban- 
doned drainage  way.  Other  areas  at  and  near  the  base  of  the 
mountains  have  the  appearance  of  being  in  part  true  uplands,  al- 
though rather  low  and  flat.  All  but  the  lowest  level  areas  have 
fairly  good  natural  drainage. 
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The  type  is  derived  very  lai^ely  from  old  alluvial  deposits  of 
local  limestone  origin  except  in  the  heavier  phase  or  coUuvial  up- 
land which  is  of  residual  origin  from  a  fossiliferous  phase  of  the 
Bangor  limestone.  This  soil  material  has  been  carried  down  by 
the  force  of  gravity  and  deposited  at  the  foot  of  the  slopes  where  it 
occurs.  This  phase  is  so  limited  in  extent  that  it  was  not  deemed 
desirable  to  separate  it  as  a  different  type.  The  quartz  gravel  and 
some  of  the  coarser  sand  in  the  soil  have  been  brought  down  from 
conglomerates  and  sandstone  far  back  in  the  mountains. 

The  original  timber  consists  of  a  heavy  growth  of  red,  Spanish, 
white,  and  other  varieties  of  oak,  intermixed  with  scattering  hickory, 
etc. 

More  than  one-half  of  the  type  is  under  cultivation,  being  used 
principally  for  com,  wheat,  oats,  and  grasses.  Many  other  crops 
are  grown  in  a  limited  way,  and  a  considerable  acreage  is  devoted  to 
pasturage.  Com  yields  25  to  40  bushels,  wheat  10  to  20  bushels, 
and  oats  from  30  to  50  bushels  per  acre.  Of  the  grasses,  redtop,  or 
herd^s-grass,  and  timothy  give  tne  best  results.  Clover  is  not  grown 
to  any  extent,  but  good  stands  can  be  had  if  the  land  is  put  in  proper 
condition.  Some  of  the  best  areas,  if  properly  prepared,  would 
grow  good  alfalfa. 

A  greater  diversity  of  crops  should  be  grown  and  more  attention 
given  to  crop  rotation,  with  the  idea  of  keeping  the  soil  in  a  highly 
productive  state.  Cowpeas  should  always  be  planted  with  the  corn 
crop.  This  would  give  two  crops  at  once  and  at  the  same  time  put 
the  soil  in  much  better  condition  for  the  grain  in  the  fall.  Follow  the 
grain  with  cowpeas  in  the  spring  and  the  latter  with  grasses  or  clover 
in  the  fall,  or  wait  until  the  next  spring  and  plant  again  to  com. 

The  following  table  gives  the  results  of  mechanical  analyses  of 
fine-earth  samples  of  soil  and  subsoil  of  this  type: 

Mechanical  analyses  of  Elk  loam. 


Number. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

sut. 

Clay. 

19473 

Soil 

Percent. 
1.3 
1.0 

PercerU. 
6.5 
4.9 

Percent. 
12.1 
9.5 

Percent. 
26.9 

Percent. 
9.5 

Percent. 
33.4 
36.4 

Percent, 

ia2 

19474 

Subsoil 

19.6 

ae 

22.0 

ROUGH   STONY  LAND. 


Rough  stony  land  comprises  any  rough  and  broken  areas  where 
rock  outcrop  occurs  over  the  surface  to  such  an  extent  as  to  render 
them  unfit  for  any  cultivated  crops,  although  supporting  a  growth 
of  timber  or  some  grass  for  pasturage.  By  cutting  oflf  the  timber 
and  allowing  native  grasses  to  take  possession  all  but  the  roughest 
stony  areas  can  be  developed  into  fairly  good  pasture  lands. 
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The  largest  areas  mapped  include  the  mountainous  strip  along  the 
eastern  edge  of  the  coimty.  Here  the  surface  is  very  rough  and  the 
Bangor  limestone  outcrops  extensively,  besides  occurring  over  the 
surface  in  numerous  loose  fragments.  The  soil  for  the  most  part  is  a 
yellowish-brown  to  brown  clay  loam  or  clay  4  to  8  inches  deep, 
underlain  by  a  yellowish-brown  stiff  clay.  A  few  small  areas  were 
mapped  in  the  western  part  of  the  coimty  from  the  Chickamauga 
limestone.  The  soil  of  these  areas  varies  from  a  brown  stony  clay  to 
a  stony  clay  loam,  as  foimd  in  the  Hagerstown  stony  loam  areas. 

Parts  of  the  small  areas  have  been  cleared  for  pasturage  but  the 
mountains  are  still  timbered  with  oak  and  other  hardwood  trees. 

HUNTINGTON   8ILTY  CLAY. 

The  Huntington  silty  clay  being  of  alluvial  origin  and  confined  to 
very  narrow  bottoms,  is  quite  variable,  but  may  be  described  in 
general  as  a  dark-brown  or  brownish-gray  fine  .loam,  to  silty  clay  9  to 
15  inches  deep,  underlain  by  a  dark-brown  to  black  silty  clay. 

Following  out  the  broader  differences  in  the  source  of  the  material, 
the  type  is  divided  into  two  important  phases.  One  of  these  is  rep- 
resented in  the  areas  along  the  Duck  River  and  its  tributaries,  where 
the  drainage  is  mainly  from  the  Chickamauga  limestone  formation. 
Here  the  soil  is  a  dark-brown,  rather  heavy  fine  loam  or  silt  loam  12 
to  15  inches  deep.  The  subsoil  is  a  dark-brown  heavy  silty  loam  to 
loamy  silty  clayy  giving  way  at  a  depth  of  3  or  more  feet  to  beds  of 
gravel,  or  extending  down  to  the  bed  rock.  In  many  places  the  sur- 
face is  strewn  with  subangular  gravel,  especially  immediately  along 
the  streams.  Except  in  very  local  spots,  however,  there  is  not 
enough  gravel  in  the  soil  seriously  to  interfere  with  agricultural 
operations. 

The  other  phase  is  confined  to  the  eastern  part  of  the  county, 
where  the  drainage  is  from  the  Bangor  limestone  areas.  The  soil,  8 
to  12  inches  deep,  is  a  dark-gray  to  black  loam,  underlain  by  a  dark- 
gray  or  black  compact  clay  loam.  Both  the  soil  and  subsoil  contain 
a  noticeable  amount  of  medium  and  fine  sand  and  scattering  frag- 
ments of  quartz  or  quartzose  sandstone  brought  down  during  floods 
from  the  Lookout  sandstone  formation  back  'in  the  mountains. 
Except  for  these  small  quartz  fragments  the  soil  and  upper  subsoil 
are  free  of  gravel. 

The  surface  of  the  type  is  level  or  nearly  so.  Wherever  the  bot- 
toms have  much  width  there  are  generally  two  terraces,  the  first 
being  immediately  along  the  streams  and  subject  to  overflow  during 
every  wet  spell,  and  the  second  extending  back  to  the  edge  of  the 
highlands  and  reached  only  by  the  highest  floods.  As  a  whole  the 
areas  in  the  western  part  of  the  county  are  better  drained  than  those 
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in  the  eastern  part,  and  mainly  for  that  reason  are  more  highly 
prized  for  agricultural  purposes. 

The  behavior  of  the  soil  under  cultivation  varies  directly  with  the 
character  of  the  drainage.  In  areas  subject  to  frequent  overflow  or 
for  any  other  reason  not  properly  drained  the  soil  clods  badly  and 
can  not  be  reduced  to  a  good  tilth,  while  in  the  higher,  better  drained 
areas  it  works  up  as  well  as  a  soil  of  similar  grade  in  the  highlands. 

A  very  large  percentage  of  the  type  is  under  cultivation.  The 
uncleared  areas  are  confined  mainly  to  low,  wet,  or  stony  strips 
immediately  along  the  streams,  these  being  heavily  timbei«d  with 
beech,  oak,  sycamore,  elm,  and  birch.  The  cultivated  areas  are 
devoted  mostly  to  com  and  grasses.  When  the  seasons  are  good 
com  yields  from  30  to  60  bushels,  and  grasses  from  1  to  2  tons  of 
hay  per  acre.  The  best  drained  areas  produce  heavy  crops  of  oats. 
Sorghum,  millets,  and  many  other  crops  do  well.  Some  areas  are 
used  as  pasture  lands. 

The  results  of  mechanical  analyses  of  soil  and  subsoil  of  the  Himt- 
ington  silty  clay  are  given  in  the  following  table: 

Mst^uadcal  anahfUM  of  Huntington  silty  clay. 


Nomber. 

Deseriptton. 

Fine 
grainel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

Silt. 

Clay. 

19475 

Soik 

Snbsoil 

PerceuL 

0.0 

.0 

Percent. 

0.3 

.1 

Percent. 

0.3 
.0 

Percent, 
4.5 
1.4 

Percent. 
7.2 
4.9 

Percent. 
61.9 
61.2 

PercenL 
2S.6 

19476 

32.4 

HOLLY  LOAM. 


The  Holly  loam  is  an  alluvial  type  including  the  bottom  lands 
where  the  drainage  is  entirely  from  the  Fort  Payne  chert  formation. 
The  soil  8  to  12  inches  deep  is  a  gray  or  brownish  loam,  varying  from 
very  silty  to  rather  sandy,  according  to  the  size  of  the  areas  and 
their  position  with  reference  to  the  streams.  The  sandiest  areas  are 
foimd  inunediately  along  the  streams  where  the  water  flows  swiftest 
during  overflows,  the  soil  becoming  gradually  finer  and  more  com- 
pact back  toward  the  slopes.  The  subsoil  varies  in  color  and  texture 
directly  with  the  soil.  Where  the  soil  is  of  a  fine  silty  nature,  as  is 
the  case  in  a  very  large  proportion  of  the  type,  the  subsoil  is  a  gray 
mottled  compact  silt  loam  or  silty  clay  loam,  usually  extending  to 
considerable  depth,  though  in  some  places  there  is  a  change  to  a 
lighter  gray  mottled  silty  clay  at  a  depth  of  about  27  inches.  The 
sandiest  phase  of  the  soil  is  underlain  by  a  brownish  fine  loam  or 
clay  loam  carrying  small  amounts  of  chert  gravel.  The  soil  clods 
badly  under  cultivation  and  is  not  near  as  productive  as  the  BDunt- 
ington  silty  clay. 
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This  type  is  not  extensive,  but  occurs  along  all  of  the  streams  of 
any  size  through  the  "Barrens"  or  Clarksville  silt  loam  belt.  The 
largest  areas  are  found  north  of  Manchester  along  the  Duck  River. 
Others  occur  along  Little  Duck  River,  Barren  Fork  of  the  Cumberland 
River,  Mud  and  West  Fork  Hickory  creeks,  and  a  few  small  streams 
farther  south.  The  natural  drainage  is  poor  except  in  local  terraces 
of  a  semiupland  character.  In  all  of  the  lower  areas  overflows  are 
frequent  and  the  water  table  stands  near  enough  the  surface  to  keep 
the  soil  wetand  clammy.  The  timber  growth  consists  of  water-loving 
oaks,  maple,  birch,  and  gum. 

Small  areas  here  and  there  are  cultivated  principally  to  com,  which 
gives  light  and  uncertain  yields.  Instead  of  trying  to  cultivate  this 
soil  a  better  plan  would  be  to  clear  it  for  pasture  lands.  Japan 
clover  and  several  native  grasses  flourish  and  are  relished  by  stock. 

SUMBCABT. 

Coffee  Coimty,  with  an  area  of  282,240  acres,  or  441  square  miles, 
is  situated  in  the  Highland  Rim,  near  the  center  of  Tennessee, 
being  in  direct  line  and  about  halfway  between  Nashville  and 
Chattanooga.  A  very  large  part  of  the  county,  locally  termed  the 
''Barrens,"  is  level  to  gently  rolling,  but  the  western  edge  is  mostly 
of  a  rough  and  broken  character,  and  a  narrow  strip  along  the  eastern 
edge  is  in  the  moimtains.  The  range  in  elevation  is  from  600  feet 
in  the  deep  valleys  along  the  western  boimdary  to  2,000  feet  in  the 
moimtains,  the  intervening  section  being  about  1,100  feet  above  sea 
level.  The  drainage  is  mainly  to  the  south  and  west  through  the 
Elk  and  Duck  rivers. 

The  limestone  sections  are  very  well  settled,  but  the  "Barrens" 
is  only  sparsely  settled,  and  vast  tracts  are  not  occupied  at  all.  There 
is  only  a  small  negro  population  in  the  coimty. 

Fairly  good  transportation  f aciUties  are  afforded  by  the  main  line 
and  the  Sparta  branch  of  the  Nashville,  Chattanooga  and  St.  Louis 
Railway.  The  rural  delivery  service  reaches  all  sections  of  the 
county. 

Manchester  and  Tullahoma,  with  a  population  of  about  1,000  and 
3,000,  respectively,  are  the  chief  towns  and  local  marketing  centers. 

The  climate  is  cool  and  healthful  and  adapted  to  a  variety  of  crops. 
The  growing  season  is  about  six  months  long.  The  prevalence  of 
cool  nights  through  the  summer  months  k^eps  cotton  from  becoming 
one  of  the  staple  crops.  Late  spring  frosts  make  the  peach  crop 
rather  uncertain,  but  generally  there  is  a  good  crop  of  apples  and 
other  fruits. 

The  system  of  cropping  has  not  imdergone  any  radical  changes 
since  the  early  settlement  of  the  coimty.     Com  and  wheat  are  the 
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main  crops.  Of  the  live  stock,  cattle  and  hogs  receive  chief  atten- 
tion and  are  important  industries  with  many  of  the  farmers  on  the 
limestone  soils. 

No  systematic  rotation  of  crops  is  practiced  except  by  a  f^w  of 
the  most  progressive  farmers.  Commercial  fertilizers  are  used  exten- 
sively on  the  light  soils  where  the  yields  are  generally  unsatisfactory. 
The  tendency  has  been  to  grow  the  same  kind  of  crops  on  all  types 
of  soil,  but  the  farmers  are  gradually  getting  away  from  this  practice 
and  are  giving  more  attention  to  the  adaptation  of  certain  soils  to 
certain  crops. 

The  farms  generally  contain  from  100  to  300  acres;  the  tenant 
holdings  are  about  100  acres  or  less.  About  56  per  cent  of  the  farms 
are  operated  by  the  owners,  a  few  by  overseers,  and  the  remainder 
mainly  by  white  tenants. 

Land  values  as  a  whole  are  quite  moderate.  The  best  limestone 
lands  range  from  $40  to  $75  an  acre;  while  through  the  ''Barrens" 
the  price  ranges  from  $5  to  $20  an  acre. 

Day  laborers  get  from  60  to  75  cents  a  day  and  regular  help  from 
$13  to  $18  a  month. 

The  soils  of  the  county  are  representative  of  the  Highland  Rim 
and  some  of  them  have  extensive  development  in  other  sections  of 
Tennessee.  They  bear  a  direct  relation  to  the  underlying  geological 
formations.  Including  the  Rough  stony  land,  11  types  of  soil  were 
mapped. 

The  Clarksville  silt  loam,  a  very  extensive  type,  is  used  principally 
for  com  and  wheat,  though  tobacco  and  cantaloupes  have  become 
promising  crops  within  the  last  few  years.  For  the  successful  grow- 
ing of  general  crops  it  is  necessary  to  practice  a  systematic  rotation. 
This  is  not  naturally  a  strong,  productive  soil,  but  by  incorporating 
organic  matter  and  using  proper  tillage  methods  good  yields  can  be 
secured. 

The  Clarksville  stony  loam  occupies  very  rolling  to  rough  areas. 
It  is  cultivated  quite  extensively  to  com,  and  a  few  other  crops  are 
grown  in  a  more  limited  way.  It  is  best  adapted  to  fruits,  especially 
apples  and  peaches.  All  of  the  rougher  areas  should  be  pastured  or 
left  timbered. 

The  Guthrie  silt  loam  is  a  poorly  drained  soil  of  limited  extent 
and  is  not  farmed.  It  can  be  cultivated  if  properly  drained.  If 
cleared  of  timber  growth  it  would  be  good  pasture  land.  Japan 
clover  grows  luxuriantly  without  any  care. 

The  Hagerstown  stony  loam  is  naturally  a  very  productive  lime- 
stone soil,  used  mostly  for  pasture  land.  Small  areas  are  cultivated 
to  com  and  other  crops  and  the  yields  generally  are  good. 

The  Hagerstown  silt  loam  is  the  most  desirable  of  the  upland  types, 
being  naturally  very  productive.     Com,  wheat,  oats,  grasses,  and 
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clover  are  the  crops  grown,  and  good  yields  are  secured.  Alfalfa 
would  do  well. 

The  Hillsboro  silt  loam,  while  not  as  productive  as  the  Hagerstown 
silt  loam,  is  a  good  soil  for  general  farm  crops,  and  would  produce 
good  tobacco  and  cantaloupes.  To  get  the  best  results  the  soil  should 
have  more  humus. 

The^  Decatur  clay  loam  is  a  red  soil  of  Umestone  origin.  Com, 
wheat,  oats,  and  forage  crops  all  do  well.  Alfalfa  would  be  a  prom- 
ising crop  on  this  soil. 

The  Elk  loam  is  used  principally  for  com,  wheat,  oats,  and  grasses. 
Some  areas  would  grow  good  alf^fa. 

The  Huntington  silty  clay  is  an  alluvial  type  of  limestone  origin. 
It  is  naturally  very  productive  and  is  highly  prized  for  com  and  for- 
age crops. 

The  Holly  loam  is  an  alluvial  type  occurring  through  the  ''Bar- 
rens." It  is  not  very  productive  and  is  poorly  drained  in  most 
places.  Small  areas  are  devoted  to  com  and  grasses.  Its  best  use 
is  for  pasturage. 

The  Rough  stony  land  is  practically  all  timbered,  and  should  re- 
main so. 
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SOIL  SURVEY  OF  THE  PARKERSBURG  AREA,  WEST 

VIRGINIA. 

By  F.  N.  MEEKER  and  W.  J.  LATIMER. 
DESCRIPTION   OF  THE   AREA. 

.  The  Parkersburg  area  is  located  in  the  northwestern  part  of  West 
Virginia  and  comprises  the  adjoining  counties  of  Wood,  Ritchie,  and 
Pleasants.  Wood  County  contains  357  square  miles,  Ritchie  457,  and 
Pleasants  142,  thus  making  the  area  covered  by  the  survey  956 
square  miles.     The  area  is  boimded  on  the  north  by  the  Ohio  River 


no.  28.— Sketch  map  showing  location  of  the  Parkenbur?  area,  West  Virginia. 

and  Tyler  and  Doddridge  coimties;  on  the  east  by  Tyler,  Doddridge, 
Gilmer,  and  Wirt  coimties;  on  the  south  by  Gilmer,  Calhoim,  Wirt, 
and  Jackson  counties;  and  on  the  west  by  Calhoim,  Wirt,  and  Jack- 
son coimties  and  the  Ohio  River.  In  an  east-and-west  direction  it 
has  a  length  of  about  50  miles,  while  from  north  to  south  its  greatest 
width  is  about  33  miles. 

*  All  of  the  upland  of  the  Parkersburg  area  is  very  rough  and  hilly. 
From  many  of  the  hilltops  and  ridges  the  region  presents  a  pic- 
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tiiresque  appearance,  resembling  a  very  mountainous  coimtry  on  a 
small  scale.  The  hills  often  converge  to  sharp  peaks,  while  the  ridges 
are  in  many  cases  only  a  rod  or  two  wide.  The  most  of  the  hillsides 
are  steep  and  the  valley  bottoms  are  usually  very  narrow.  Although 
the  topography  of  the  area  is  rough  throughout,  generally  speaking, 
the  roughest  areas  are  to  be  f oimd  along  the  streams  flowing  into  the 
Ohio  and  Little  Kanawha  rivers.  Immediately  along  these  rivers  the 
coimtry  is,  if  anything,  less  broken  than  that  along  their  tributaries. 
A  large  number  of  the  smaller  streams  throughout  the  area  have 
valley  walls  rising  quite  abruptly  from  100  to  400  feet  above  the 
stream  bed.  The  hillsides  are  often  precipitous  in  character  and  in 
many  cases  show  massive  sandstone  rock  strata  from  20  to  30  feet  in 
thickness,  while  in  others  they  are  seen  to  be  strewn  with  huge,  irregu- 
larly shaped  bowlders  which  have  been  broken  off  the  imderlying  rock 
strata  occurring  farther  up  the  hillsides.  The  high  and  low  water 
levels  of  the  Ohio  River,  as  given  by  the  United  States  Geological 
Survey,  in  the  southwestern  part  of  the  ar-ea  near  Belleville,  are  606 
and  650  feet  above  sea  level,  respectively.  At  Parkersburg  the  same 
levels  are  618  and  564;  at  Marietta,  621  and  570;.  and  at  Long  Reach, 
a  point  about  2^  miles  north  of  this  area,  they  are  632  and  581  feet, 
respectively.  One  of  the  highest  peaks  in  the  area  is  Kings  Knob,  in 
Ritchie  County,  about  half  a  mile  south  of  Five  Forks.  It  has  an 
altitude  of  1,367  feet,  so  that  within  the  area  there  is  a  range  in  eleva- 
tion of  over  800  feet. 

In  the  western  part  of  the  area,  between  Lubeck  and  the  Ohio 
River,  the  topography  is  somewhat  more  gently  rolling.  The  same 
is  true  in  a  few  sections  near  the  Little  Kanawha  River,  but  outside 
of  these  sections  a  topography  of  this  character  is  seldom  seen  in  the 
uplands,  except  here  and  there  over  small  areas  on  the  somewhat 
broadened  ridge  tops. 

The  most  valuable  farming  land  in  the  Parkersburg  area  is  the  bot- 
tom land,  occurring  irregularly  along  both  the  Ohio  and  Little  Kana- 
wha rivers.  Its  greatest  width  along  the  former  river  is  about  three- 
fourths  mile,  while  along  the  latter  it  sometimes  reaches  a  width  of  a 
mile.  A  very  noticeable  feature  about  the  bottom  land  along  the 
Ohio  is  that  it  is  in  many  places  made  up  of  quite  well-formed  ter- 
races, the  height  cf  one  terrace  above  another  varying  from  about  5 
to  20  feet.  Above  the  so-called  * '  first  bottom ' '  the  terraces  are  locally 
termed  "  second  ^ '  and  '  ^  third ' '  bottomis.  Only  a  comparatively  small 
amount  of  first  bottom  occurs  along  the  Little  Kcmawha  River,  the 
largest  area  being  only  a  short  distance  from  its  mouth,  at  Tavenners- 
ville.  Nearly  all  of  the  remaining  bottom  land  along  this  stream  as 
it  occurs  in  this  area  lies  at  a  higher  point  above  water  level,  and  at 
Tavennersville  a  high  and  well-defined  terrace  is  seen. 
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The  Ohio  River  receives  the  drainage  waters  of  the  entire  area.  It 
has  an  average  width  of  about  one-fourth  of  a  mile  and  forms  the 
northwesteni  boundary  of  both  Wood  and  Pleasants  coimties.  The 
largest  stream  flowing  through  the  area  is  the  Little  Kanawha  River. 
This  stream  rises  in  the  central  part  of  the  State,  in  Upshur  Coimty ,  and 
flows  in  a  northwesterly  direction,  crossing  the  southeastern  boundary 
of  Wood  Coimty,  2}  miles  east  of  Leachtown.  From  this  point  it 
flows  irregularly  in  a  northwesterly  direction,  reaching  the  Ohio 
River  at  Parkersburg.  The  two  principal  streams  in  Ritchie  County 
are  the  North  and  South  Forks  of  the  Hughes  River.  The  North 
Fork  rises  in  the  northeastern  part  of  the  county  and  flows  in  a  south- 
westerly direction  through  its  northwestern  part.  The  South  Fork 
rises  in  the  southern  part  of  Doddridge  Coimty  and  flows  irregularly  in 
a  westerly  direction  through  the  southern  part  of  Ritchie  County.  ^ 
The  two  forks  unite  just  at  the  boundary  line  of  the  latter  county  near 
Cisko,  forming  the  Hughes  River  proper,  which  flows  in  a  north- 
westerly direction  through  Wirt  County,  reaching  the  Kanawha  River 
at  the  boundary  line  between  Wood  and  Wirt  counties.  The  principal 
tributaries  of  these  two  streams  are  Grass  Run,  Bonds,  Spruce,  and 
Bone  creeks.  A  good-sized  stream  in  the  northern  part  of  the  area  is 
Middle  Island  Creek.  It  enters  Pleasants  County  at  its  extreme 
northeastern  part  and  flows  in  a  southwesterly  direction  through  the 
northern  part  of  the  coimty,  reaching  the  Ohio  River  at  St.  Marys. 
The  principal  smaller  stream  of  Pleasants  Coimty  is  McKim  Creek, 
which  enters  Middle  Island  Creek  near  Union  Mills.  The  principal 
smaller  streams  in  Wood  County  are  Pond,  Tygart,  and  Worthington 
creeks.  Many  of  thelarger  streams  are  very  crooked  and  wind  back 
and  forth,  often  making  loops  of  half  a  mile  or  so.  The  drainage  basin 
of  these  streams  is  made  up  of  an  irregular  network  of  smaller 
streams  which  very  often  flow  on  bedrock  through  deeply  carved  V- 
shaped  channels.  The  depth  of  these  valleys  varies  from  100  to  400 
feet  and  the  fall  per  mile  is  often  over  100  feet.  The  main  roads  are 
very  frequently  in  these  valleys,  and  in  many  cases  the  stream  bed  is 
utilized  as  a  road.  After  leaving  the  stream  the  road  winds  its  way 
up  to  the  top  of  the  divide,  only  to  descend  at  once  into  another  valley. 

The  first  permanent  settlers  in  this  area  came  mainly  from  Maryland, 
Virginia,  and  Pennsylvania  in  about  1770  and  located  along  the  Ohio 
River,  principally  around  Williamstown  and  in  the  vicinity  of  Parkers- 
burg. During  the  following  sixty  years  many  others  came  to  the 
area  from  the  same  States,  some  also  from  New  York  and  New  Eng- 
land, and  a  few  of  these  were  from  Scotland  and  Ireland.  Nearly  all 
of  the  earUest  settlers  were  attracted  to  the  area  by  the  rich  lands  and 
the  transportation  advantages  afforded  by  the  Ohio  and  Little 
Kanawha  rivers.     Others  coming  later  located  along  the  principal 
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streams  some  distance  away  from  these  rivers.  The  present  fanning 
population  is  made  up  principally  of  descendants  of  the  original 
settlers.  The  other  classes  are  composed  of  those  who  have  been 
attracted  here  in  recent  years,  mainly  on  account  of  tiie  discovery 
of  oil  and  gas.  Only  a  very  few  negroes  are  found  in  the  area,  and 
almost  all  of  these  are  at  Parkersburg. 

The  population  of  the  counties  forming  this  survey  at  each  decen- 
nial period;  commencing  with  1820,  is  shown  in  the  table  following: 

Population  of  the  counties  comprising  the  Parkersburg  area. 


County. 

1820. 

1830. 

184a 

1880. 

isea 

187a 

188a 

189a 

190a 

Wood 

6,860 

6,429 

7,982 

9,450 
3,886 

U,046 
6,809 
2.945 

19,000 
8,992 
3,012 

25,006 
12,184 
6,256 

28,612 
16,621 
7,539 

34,452 
18,901 
9.345 

Ritchie 

PlewBiits 

I 

Wood  County  was  formed  from  Harrison  Coimty  by  act  of  assembly 
passed  December  21,  1798.  The  act  creating  Bitchie  Coimty  was 
passed  February  18,  1843,  the  coimty  being  made  up  of  parts  of 
Lewis,  Harrison,  and  Wood.  Pleasants  County  was  formed  from 
territory  taken  from  Wood,  Tyler,  and  Ritchie  on  March  29, 1851. 

The  lai^est  town  within  the  area  is  Parkersburg.  It  is  a  thriving 
city  and  is  growing  rapidly.  The  census  of  1900  gave  the  population 
as  11,703,  and  conservative  estimates  place  the  present  population 
at  about  22,500.  It  not  only  has  a  large  number  of  manufacturing 
plants,  but  it  also  is  an  important  center  for  both  jobbing  and  retail 
trade.  St.  Marys  is  also  a  thriving  place.  The  population  has 
probably  doubled  since  1890  and  is  now  thought  to'be  about  2,000. 
Both  of  these  places  are  situated  on  the  Ohio  River.  Two  other 
small  but  quite  important  places,  located  on  the  same  river,  are  Belle- 
ville and  Williamstown.  The  city  of  Marietta,  in  Ohio,  is  located 
directly  across  the  river  from  the  latter  place.  Pennsboro;  Cairo, 
and  Harrisville  are  three  other  enterprising  towns  in  Ritchie  County. 
The  first  two  are  situated  on  the  main  Une  of  the  Baltimore  and 
Ohio  Railroad,  while  the  latter  is  at  the  terminus  of  the  Lorama 
Railroad,  a  line  connecting  with  the  Baltimore  and  Ohio  Railroad  at 
Pennsboro.  Throughout  the  area  there  are  a  large  number  of 
smaller  but  thriving  places  having  from  100  to  200  inhabitants. 

The  most  important  industry  in  the  area  is  that  of  obtaining 
petroleum.  This  was  first  begun  in  about  the  year  1864,  when  oil 
was  foimd  at  Volcano.  Within  a  short  time  after  this  many  other 
wells  were  drilled  near  this  place,  and  for  a  period  of  fifteen  years 
the  production  was  very  large.  It,  however,  gradually  decreased 
until  at  the  present  time  only  a  comparatively  small  amount  of  oil 
is  obtained  from  that  field.     In  1879  the  town  was  burned,  and  since 
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then  little  or  nothing  has  been  done  toward  rebuilding  it.  About 
1890  both  oil  and  gas  were  discovered  in  other  parts  of  the  area, 
and  as  a  result  the  business  activity  in  several  of  the  towns  was  in- 
creased very  materially.  At  the  present  time  producing  wells  are 
to  be  foimd  over  the  larger  part  of  the  area  and  many  new  ones 
are  being  sunk.  The  lands  are  usually  leased  to  the  oil  companies 
for  a  stipulated  price  per  acre,  which  amount  is  ordinarily  paid  to 
the  owner  of  the  farm  imtil  a  well  is  obtained,  when  in  the  place 
of  the  rental  the  farmer  receives  a  royalty  of  one-eighth  of  the  oil 
produced.  The  oil  production  within  the  area  at  the  present  time 
is  not  as  large  as  it  was  in  the  earlier  history  of  the  industry. 

About  1865  an  asphalt  mine  was  discovered  near  Macfarlan,  and 
for  a  number  of  years  a  material  of  high  grade  was  obtained  from  it, 
but  at  the  present  time  it  is  worked  only  in  a  small  way.  Through 
the  area  there  are  a  few  small  coal  mines,  but  none  of  them  have  a 
production  other  than  for  local  use.  Sandstone  is  quarried  in  several 
places  for  building  purposes. 

The  area  is  well  supplied  with  transportation  facilities.  The 
Baltimore  and  Ohio  Railroad  extends  from  Parkersburg  east  through 
Cairo,  Ellensboro,  and  Pennsboro,  thus  giving  through  connections 
with  all  eastern  points.  At  Parkersburg  the  same  road  connects 
with  Cincinnati,  St.  Louis,  and  other  points  to  the  west.  Following 
the  Ohio  River  on  the  West  Virginia  side  is  the  Ohio  River  division 
of  the  Baltimore  and  Ohio  Railroad,  connecting  all  points  in  the  area 
along  the  river  with  Pittsburg  to  the  northeast  and  with  Kenova  and 
intervening  points  to  the  southwest.  Passing  from  Parkersburg 
across  the  river  is  also  the  Zanesville  branch  of  the  Baltimore  and 
Ohio  Railroad,  which  gives  good  service  to  Chicago  and  points  to 
the  northwest.  The  Little  Kanawha  Railroad  extends  from  Parkers- 
burg through  Wood  County  along  the  Little  Kanawha  River  to  Pales- 
tine, in  Wirt  County.  The  Lorama  Railroad  coimects  Harrisville, 
the  county  seat  of  Ritchie  County,  with  the  main  line  of  the  Balti- 
more and  Ohio  at  Pennsboro.  The  Cairo  and  Kanawha  Railroad 
extends  from  Cairo  to  Macfarlan,  a  point  in  the  southern  part  of 
Ritchie  County.  Reaching  from  Parkersburg  to  Marietta  is  an 
electric  line  which  coimects  these  two  places  with  all  intermediate 
points.  This  Une  is  equipped  to  carry  both  freight  and  passengers. 
At  the  present  time  two  other  short  railroads  are  being  built  within 
the  area — one  from  Comwallis  to  Harrisville  and  the  other  from 
Goose  Ne<^  to  Pullman,  in  the  eastern  part  of  Ritchie  County.  The 
area  has  excellent  water  transportation  facilities.  By  this  means 
materials  may  be  shipped  both  to  and  from  points  to  the  north  and 
northeast  or  southwest  into  the  Mississippi  and  its  tributaries.  The 
Little  Kanawha  River  also  aflFords  good  shipping  connections  with  all 
points  in  the  interior  of  Wood  and  Wirt  counties. 
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The  Parkersburg  area  has  a  fairly  good  public  road  system.  In 
the  most  hilly  sections,  however,  many  of  the  roads  are  very  rough, 
and  during  the  winter  and  after  continuous  rains  are  very  heavy, 
espepially  over  areas  of  red  clay.  At  such  times  teams  of  from  four 
to  six  horses  are  ordinarily  used  for  hauling  purposes.  During  the 
siunmer  months  the  roads  are  usually  in  very  good  condition. 

The  cities  of  Parkersburg  and  Marietta,  together  with  the  other 
smaller  places  through  the  area,  constitute  the  local  markets.  Hiese 
towns  usually  furnish  a  greater  demand  for  general  farm  and  dairy 
products  and  truck  crops  than  is  supplied  from  the  surrounding 
country.  The  most  important  agricultural  products  of  the  area  are 
com,  hay,  cattle,  and  sheep.  Of  these  the  last  two  are  the  most 
important.  Sheep  aj:e  raised  for  both  mutton  and  wool,  while  the 
cattle  are  handled  both  for  veal  and  for  beef.  Nearly  all  of  thk  veal 
and  mutton  is  sold  to  local  dealers.  The  principal  cattle  market  is 
Pittsburg,  while  that  for  wool  is  Philadelphia,  though  some  wool  is 
sold  in  Pittsburg  and  Baltimore.  The  farmers  generally  sell  these 
products  to  local  dealers,  who  iu  turn  ship  to  the  distant  markets. 

Practically  the  same  conditions  as  regards  means  of  communica- 
tion exist  in  this  area  as  are  found  in  southeastern  Ohio.  Not  only 
are  all  of  the  towns  and  villages  connected  by  telephone,  but  nearly 
every  farmer  is  likewise  provided  with  this  mecms  of  communication. 
The  farmer  owns  his  own  instrument  and  a  share  in  a  line  leading 
to  some  central  or  exchange  point.  Small  annual  fees  are  paid  to 
meet  the  expense  of  line  maintenance  and  for  paying  attendants  at 
the  central  points.  Throughout  the  area  there  are  several  independ- 
ent telephone  companies  of  this  character,  and  in  most  cases  arrange- 
ments are  so  made  that  those  having  an  interest  in  one  line  are 
allowed  free  service  over  other  lines.  The  outlay  to  the  farmer  is  very 
small  and  is  many  times  compensated  for  by  the  service  obtained. 

CLIMATE. 

The  climate  of  the  Parkersburg  area  is  healthful  and  is  well  suited 
to  general  farming.  The  annual  average  temperature  is  53*^  F. 
The  average  temperature  of  the  two  coldest  months — January  and 
February — ^is  about  34^  F.  The  temperature  seldom  reaches  100** 
in  summer  or  the  zero  point  in  winter.  The  absolute  mini- 
mmn  temperature  for  Parkersburg  during  a  period  of  fifteen  years 
is  about  27^  below  zero,  while  the  absolute  maximum  for  the 
same  period  is  about  102  **  F.  The  annual  rainfall  of  the  area 
averages  about  41  inches.  The  greatest  precipitation  usually  takes 
place  during  Jime  and  July,  when  it  is  needed  for  growing  field 
crops,  while  the  least  generally  occurs  during  September,  October, 
and  November.    Comparatively  little  snow  falls  during  the  winter, 
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and  this  melts  quickly,  seldom  remaining  on  the  groimd  more  than  a 
few  days.  Some  of  the  more  progressive  farmers  practice  winter 
plowing,  and  thus  gain  the  benefit  to  be  derived  from  the  alternate 
freezing  and  thawing  of  the  ground  during  this  season. 

The  first  table  following  gives  the  normal  monthly  and  annual 
temperature  and  precipitation  for  the  area,  as  shown  by  the  Weather 
Bureau  records  at  Parkersburg,  Cairo,  and  Bens  Run.  For  Parkers- 
burg  the  data  are  based  on  records  for  nineteen  years;  for  the  other 
stations  the  records  are  for  the  years  1903  to  1907,  inclusive.  In 
the  last  table  the  dates  of  the  last  killing  frost  in  spring  and  the 
first  in  fall  are  given  for  the  same  places,  showing  the  growing  season 
to  cover  about  one  hundred  and  sixty  days. 

Normal  monthly  and  annual  temperature  and  precijntation. 


Month. 


Parkersburg. 


Temper- 
ature. 


Precipi- 
tation. 


Cairo. 


Temper- 
ature. 


Preclpi- 


BeosRun. 


Temper- 
ature. 


PTBClpi- 

tation. 


January.... 
February.. 

March 

AprU 

May 

June 

Joly 

August 

September. 
October.... 
November. 
December.. 

Year 


33.0 
36.4 
42.4 
53.0 
63.3 
71.6 
75.6 
73.4 
66.1 
54.6 
43.1 
35.2 


Inches. 
3.50 
3.67 
3.63 
2.05 
3.40 
4.92 
4.66 
3.53 
2.72 
2.44 
2.83 
2.77 


32.8 

3ao 

47.1 
51.3 
64.0 
60.1 
73.2 
72.7 
68.5 
56.5 
41.4 
33.3 


Inehet. 
4.79 
3.23 
4.88 
4.10 
2.62 
5.21 
4.16 
3.33 
2.06 
3.88 
3.19 
4.11 


31.0 
20.1 
44.4 

5a3 

62.0 

7ao 

74.4 
74.3 
60.2 
54.5 
42.8 
34.7 


Inchea. 
4.10 
2.52 
6.84 
3.70 
5.20 
4.04 
4.84 
4.39 
2.68 
3.44 
2.07 
4.10 


54.0 


41.02 


63.2 


46.46 


53.2 


47.01 


First  and  last  billing  frosts. 


Parkersburg. 


Year. 


1901...- 

1902 

1903.... 
1904.^. 

1905 

1906 

1907..-. 


Last  in 
spring. 


Average.. 


Apr.  5 

Apr.  15 

Apr.  5 

Apr.  21 

Apr.  19 

May  10 

Apr.  20 

Apr.  18 


First  in 
foil. 


Oct.  4 

Oct.  15 

Oct.  24 

Oct.  16 

Oct.  13 

Oct.  12 

Oct.  15 

Oct.  14 


Cairo. 


Last  in 
spring. 


May    5 

May  16 


May  18 
May  28 
May  17 


First  hi 
foil. 


Sept  15 
Oct.  19 
Sept.  16 
Oct  13 
Oct  12 
Oct  14 
Oct.     5 


Bens  Run. 


Last  in 
spring. 


Apr.  22 
Apr.  19 
May  10 
May  5 
Apr.  20 


First  in 
tall. 


Oct  7 

Oct  13 

Oct  11 

Oct.  10 

Oct  12 
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AGBIOULTUBE. 

In  the  year  1770  Washington  came  on  his  first  trip  down  the  Ohio 
River,  seeking  locations  for  the  grants  given  him  for  services  rendered 
in  the  French  and  Indian  war,  and  chose  lands  along  the  Ohio  River 
about  7  miles  west  of  Parkersburg,  now  known  as  Washington  Bot- 
toms. One  of  the  first  real  settlements  in  the  area,  however,  was 
made  by  people  from  Maryland  at  what  is  now  Williamstown,  just 
opposite  the  mouth  of  the  Muskingum  River.  In  1773  some  Penn- 
sylvanians  made  settlement  at  the  mouth  of  the  Little  Kanawha 
River,  where  the  city  of  Parkersburg  now  stands.  A  so-called  "  settle- 
ment title '^  was  obtained  to  400  acres  at  this  point.  At  both  of  these 
settlements  corn,  wheat,  flax,  and  Irish  potatoes  were  raised.  Both 
wild  game  and  fish  were  very  plentiful.  Shortly  after  these  first 
settlements,  and  before  many  others  along  the  river  had  become  at  all 
permanent,  Dunmore's  war  and  a  long  period  of  troubles  with  the 
Indians  occurred.  Many  settlers  to  the  northeast,  about  Wheeling, 
were  obliged  to  take  refuge  at  Fort  Henry  at  Wheeling  or  to  go  back 
to  their  old  homes  in  Pennsylvania  and  Maryland  imtil  the  danger 
should  be  passed.  After  the  close  of  the  Revolution,  however,  the 
danger  from  the  Indians  was  not  so  great  and  permanent  settlers  and 
surveyors  began  to  come  back  to  this  locality.  In  1786  a  party  from 
Pennsylvania  came  by  boat  down  the  Monongahela  and  Ohio  rivers, 
intending  to  go  to  Kentucky.  They,  however,  did  not  go  farther 
than  the  mouth  of  the  Little  Kanawha,  up  which  stream  they  went 
for  a  short  distance,  landing  on  its  south  bank.  This  was  the  begin- 
ning of  another  permanent  settlement  in  this  area.  At  about  this 
same  time  still  another  one  was  started  at  Belleville.  Between  the 
years  of  1785  and  1800  quite  a  large  number  of  new  settlers  came  to 
this  section,  locating  principally  along  the  Ohio  and  Little  Kanawha 
rivers.  Settlements  reached  as  far  up  the  latter  river  as  Elizabeth, 
just  southeast  of  Wood  Coxmty.  The  principal  crops  raised  were 
corn,  wheat,  flax,  and  potatoes,  together  with  some  garden  vegetables. 
Supplies  were  brought  into  the  country  from  Pittsburg  by  boat  and 
from  Virginia  by  wagon  and  were  exchanged  for  furs  and  pelts. 

Development  of  the  eastern  part  of  the  area  began  about  the  year 
1800.  It  was  first  brought  into  notice  through  the  opening  of  what 
was  known  as  the  ''state  road,"  the  act  authorizing  the  surveying  and 
opening  of  which  passed  the  Virginia  house  of  burgesses  in  1789. 
This  road  extended  from  Alexandria,  Va.,  westward  over  the  Alle- 
gheny Moimtains  to  the  Ohio  River,  opposite  the  town  of  Marietta. 
From  Clarksburg,  W.  Va.,  it  extended  westward  through  the  northern 
part  of  the  area  and  was  for  many  years  one  of  the  most  important 
thoroughfares  between  the  east  and  west.  At  first  settlers  built 
cabins  at  intervals  along  this  road,  mainly  for  the  purpose  of  accommo- 
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dating  travelers;  but  within  a  few  succeeding  years  settlements  were 
made  away  from  the  road  in  several  different  localities.  Probably 
the  first  one  in  the  eastern  part  of  the  area  was  made  along  this 
road  near  what  is  now  Pennsboro.  A  little  later,  in  1801,  another 
settlement  was  started  in  the  vicinity  of  Harrisville.  Others  were 
gradually  made  in  other  parts  imtil  by  about  1830  they  were 
quite  fairly  well  distributed  over  the  whole  of  the  area  away  from 
the  Ohio  and  Little  Kanawha  rivers.  A  great  many  of  the  settlers 
were  from  Harrison  Coimty  in  this  State,  but  nearly  all  originally 
came  from  Virginia,  Maryland,  or  Pennsylvania.  Practically  the 
same  crops  were  grown  as  by  the  somewhat  earlier  settlers  in  the 
western  part  of  the  area.  Early  history  of  Ritchie  County  states 
that  the  settlers  usually  made  trips  to  Marietta  once  a  year,  mainly 
for  the  purpose  of  obtaining  salt  and  iron,  which  articles  they  paid 
for  in  skins  of  wild  animals  and  venisoq  hams,  supplemented  occa- 
sionally with  snakeroot  and  ginseng. 

Between  1830  and  1840  the  Northwest  Turnpike  was  completed. 
This  road  passed  through  the  northern  part  of  the  area  from  Parkers- 
burg  to  Winchester  and  helped  very  materially  in  the  development  of 
the  country.  Up  to  1832  there  had  always  been  considerable  trouble 
in  regard  to  land  titles.  In  this  year,  however,  the  legislature  passed 
an  act  providing  for  the  quieting  of  land  titles  and  for  the  sale  of 
forfeited  lands.  This  gave  new  impulse  to  immigration  and  tended 
strongly  to  increase  land  values.  Up  to  this  time  the  price  of  wood- 
land ranged  from  25  cents  to  50  cents  per  acre.  Between  1850  and 
1860  another  main  road  in  the  southern  part  of  the  area,  known  as 
the  "  Staimton  and  Parkersburg  Turnpike,"  was  completed.  This,  too, 
gave  great  impetus  to  improvement.  The  one  thing,  however,  which 
more  than  all  other  causes  combined  contributed  to  the  rapid  set- 
tlement and  development  of  the  country  was  the  building  of  the 
Baltimore  and  Ohio  Railroad  at  about  this  same  time.  It  soon 
gave  origin  to  the  villages  of  Pennsboro,  Ellensboro,  Comwallis,  Cairo, 
and  Petroleimi.  The  most  recent  cause  for  increased  development 
within  the  area,  although  not  particularly  along  agricultural  lines, 
has  been  the  discovery  of  oil  and  gas. 

The  early  settlers  within  the  area  kept  only  a  few  cattle,  and  it  was 
not  until  the  late  forties  that  they  began  to  be  raised  for  market  pur- 
poses. These  were  all  of  a  grade  type  and  were  driven  over- 
land to  eastern  markets.  In  the  same  way  sheep  were  raised  on  a 
small  scale  almost  from  the  time  of  the  earliest  settlements,  but  the 
industry  was  of  little  importance  until  after  the  civil  war. 

According  to  the  census  crop  reports  com  takes  first  rank  of  all 
the  crops  grown  in  the  area,  showing  a  steady  increase  in  production 
from  1840  to  1900.  The  same  authority  shows  that  the  production 
of  wheat  has  varied  considerably,  being  greatest  in  1900.     The  yield 
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of  oats  has  also  varied,  and  generally  speaking  the  production  has 
been  inversely  proportional  to  that  of  wheat.  Hay  has  never  been 
an  important  crop,  but  the  number  of  tons  produced  gradually 
increased  until  1890,  since  which  date  it  has  slightly  decreased. 
In  1870  about  43,000  bushels  of  rye  were  raised,  but  since  then  the 
production  has  decreased  very  materially,  until  at  the  present  time 
very  little  of  the  crop  is  grown.  Little  or  no  barley  has  ever  been 
grown  within  the  area.  Tobacco  has  been  grown  in  the  area  since 
1840,  but  statistics  show  that  the  amount  produced  in  1840  was  over 
four  times  as  great  as  in  1900.  Over  200,000  poimds  were  produced 
in  both  1860  and  1880,  but  in  1900  the  production  was  only  20,430 
pounds.  The  decrease  has  been  due  mainly  to  the  decrease  in  prices 
obtained.  A  fair  amount  of  buckwheat  was  grown  up  to  1880,  but 
since  then  the  production  has  been  small. 

Fruit  has  been  grown  in  ^  the  area  from  an  early  date.  Apples, 
peaches,  and  pears  were  first  obtained  as  seedlings,  but  later  stand- 
ard varieties  were  introduced  in  nearly  all  parts  of  the  area.  The 
principal  varieties  of  apples  grown  at  the  present  time  are  Rome 
Beauty  and  Ben  Davis.  Other  varieties  are  the  York  Imperial, 
Northern  Spy,  Grimes  Golden,  and  Baldwin.  Very  Uttle  of  the 
fruit  is  disposed  of  in  other  than  local  markets.  Peaches  are  grown 
in  a  limited  way  over  the  entire  area.  Several  varieties  are  found 
here,  but  the  one  most  preferred  is  the  Elberta,  on  accoimt  of 
its  good  shipping  quaUties.  The  principal  varieties  of  pears  grown 
are  the  Bartlett  and  Kieffer.  Grapes  are  also  grown  quite  generally. 
The  principal  difficulties  in  fruit  growing  in  the  area  are  damaging 
frosts  and  loss  through  winter-killing. 

Small  fruits,  such  as  strawberries,  blackberries,  and  raspberries, 
can  all  be  grown  successfully  within  the  area.  Grapes  also  do  well. 
The  nursery  business  is  carried  on  to  some  extent  mainly  in  Ritchie 
County,  in  the  vicinity  of  Harrisville.  At  the  latter  place  a  general 
line  consisting  of  fruit  trees,  shade  trees,  and  ornamental  stock  is 
raised,  about  30  acres  being  imder  cultivation.  The  larger  part  of  the 
seedlings  used  in  grafting  stone  fruits  is  imported  from  France. 
Apple  seedlings  are  obtained  mainly  from  Kansas,  in  the  locaUty  of 
Topeka. 

The  raising  of  sheep  is  one  of  the  most  important  agricultural 
industries  in  the  area.  Nearly  all  of  the  early  settlers  produced  wool 
for  home  use,  but  it  was  not  until  about  1860  that  the  industry  began 
to  be  engaged  in  on  a  somewhat  larger  scale.  Spanish  Merinos  were 
the  principal  breed  raised  at  that  time.  About  1870  Cotswolds  and 
Leicesters  were  introduced  and  in  1875  the  Southdowns  and  the 
Shropshires.  The  two  latter  breeds,  together  with  some  Dorsets 
and  Delaines,  are  the  principal  ones  now  handled.  In  1893  many 
farmers  within  the  area  discontinued  raising  sheep  on  account  of  the 
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low  price  of  wool.  About  six  years  later,  however,  better  prices  were 
obtained,  and  as  a  result  the  business  was  extended.  At  the  present 
time  considerable  quantities  of  both  wool  and  mutton  are  produced. 

The  raising  of  cattle  is  also  an  important  industry  within  the  area. 
Both  beef  and  veal  are  produced.  The  principal  breeds  handled  are 
Aberdeen  Angus,  Shorthorn,  and  Hereford.  Quite  a  large  number 
of  Jerseys  are  kept  for  dairy  purposes.  Comparatively  few  pure- 
bred horses  are  raised  within  the  area.  An  important  industry  in  the 
locality  of  Parkersburg  is  the  raising  of  Shetland  ponies. 

Considering  broadly  the  question  of  soil  adaptation,  the  use  to 
which  a  large  part  of  the  lands  of  the  Parkersburg  area  would  seem 
to  be  best  adapted  is  the  raising  of  sheep  and  cattle,  both  on  account 
of  the  topography,  which  is  unfavorable  to  extensive  cultivation, 
and  because  of  the  ability  of  the  soils  to  produce  excellent  pasture 
grasses.  Some  of  the  pastures  have  been  in  grass  for  over  twenty- 
five  years  and  are  still  in  fine  condition.  Id^y  of  the  steep  hillsides 
and  ridges  are  still  covered  with  the  original  forest  or  with  a  second 
growth  consisting  largely  of  locust.  Nearly  all  of  the  upland  soils 
seem  to  be  well  adapted  to  the  raising  of  fruits,  especially  apples. 
The  red  clay  land  of  the  hilly  section  is  considered  best  for  wheat. 
The  lowest  bottom  land  along  the  Ohio  and  Little  Kanawha  rivers  is 
used  mainly  for  com,  while  that  occurring  at  the  higher  levels  is 
valuable  for  Irish  potatoes  and  truck  crops.  Some  of  the  more  sandy 
areas  lying  immediately  between  the  river  bottoms  and  the  upland 
are  most  valuable  for  early  truck. 

The  usual  crop  rotation  upon  the  tillable  uplands  is  as  follows: 
(1)  com,  (2)  wheat  (or  oats),  (3)  timothy  and  clover,  ordinarily 
allowed  to  continue  for  hay  from  one  to  five  years,  after  which  the 
field  is  used  for  pasture.  The  timothy  is  sown  in  the  fall  with  the 
wheat  and  the  clover  in  the  early  spring.  The  first  hay  crop  is 
largely  clover,  but  in  the  following  years  the  timothy  predominates. 
In  sections  where  there  is  a  sufficient  amount  of  Umestone  material 
in  the  soil  the  timothy  is  gradually  displaced  by  biuegrass,  which 
affords  excellent  pasturage  and  which  remains  in  good  condition 
from  ten  to  forty  years.  On  the  river  bottom  lands  and  in  the 
upland  valleys  the  rotation  is  usually  (1)  com,  (2)  wheat,  (3)  timothy 
and  clover  continued  for  one  to  five  years,  then  com.  In  other 
localities  on  these  lands  where  dairying  is  an  important  industry  the 
following  rotation  is  practiced:  (1)  com,  (2)  com,  (3)  clover  and 
timothy,  (4)  clover  and  timothy.  In  the  fall  of  the  first  year  a  cover 
crop  of  crimson  clover  and  hairy  vetch  or  rye  is  sown  on  the  com 
groimd  and  in  March  or  April  is  plowed  xmder.  In  the  fall  of  the 
second  year  the  same  ground  is  sown  with  timothy  and  seeded  to 
clover  in  the  following  spring.  During  the  two  years  following  the 
hay  crop  is  cut,  after  which  the  field  is  again  plowed  up  for  com. 
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Usually  in  this  section  of  West  Vii^inia  and  the  adjoining  parts 
of  Ohio,  the  farm  methods  are  those  which  look  forward  to  obtain- 
ing good  pasture  lands.  Where  the  topography  is  not  too  steep, 
after  clearing  the  land  is  planted  to  com,  other  crops  following  in 
the  order  of  rotation  commonly  practiced  in  the  hilly  uplands. 
In  many  instances,  however,  where  the  hillsides  are  very  steep 
clean  tillage  crops  are  avoided,  as  the  resulting  injury  to  the  land 
through  erosion  would  be  great.  In  such  sections  the  cutting  of  the 
timber  growth  is  generally  completed  before  the  early  part  of  July. 
In  August  the  land  is  burned  over,  shortly  after  which  it  is  broken 
up  as  thoroughly  as  possible  for  the  purpose  of  preparing"  a  seed 
bed.  Early  in  September  a  mixture  of  redtop,  bluegrass,  orchard 
grass,  timothy,  white  clover,  red  clover,  alsike,  and  rye  are  sown. 
The  last-named  crop,  owing  to  its  rapid  growth,  acts  as  a  cover  crop 
and  helps  very  materially,  through  its  large  root  development,  to 
hold  the  soil  in  place  until  the  root  systems  of  the  grasses  shdl  have 
become  well  established.  ^ 

The  ordinary  method  of  growing  the  com  crop  in  the  hilly  uplctnds 
illustrates  the  adaptation  of  methods  to  the  local  conditions.  The 
soil  is  plowed  to  a  depth  of  6  or  7  inches,  after  which  the  com  is 
either  drilled  or  planted  in  rows  following  the  contours  of  the  hills. 
The  sod  which  is  plowed  under  for  the  com  crop  helps  to  keep  the  soil 
in  place  during  times  of  heavy  rains.  By  the  end  of  the  first  year, 
however,  these  sods  are  thoroughly  rotted  and  no  longer  act  to 
bind  or  hold  the  soil  together.  For  this  reason  com  is  seldom  planted 
on  the  same  field  two  years  in  succession.  In  the  cultivation  of  the 
steep  hillsides  the  farmers  quite  often  cultivate  the  upper  half  one 
year  and  the  lower  half  the  following  year.  This  is  done  to  check 
erosion,  and  whatever  material  is  washed  from  the  upper  half  of 
the  hill  is  caught  in  the  grass  and  sod  in  the  lower  half.  Small  de- 
pressions, gullies,  and  the  slopes  of  runs  are  so  far  as  possible  kept  in 
sod  to  prevent  further  washing.  For  the  same  purpose  stones  and 
brush  taken  from  the  fields  are  very  often  thrown  into  the  gullies 
and  runways.  A  still  further  precaution  to  prevent  erosion  is  often 
practiced  by  the  best  of  farmers.  This  consists  in  having  alternate 
strips  of  sod  land  and  com.  The  strips  are  usually  2  or  3  rods  wide 
and  follow  the  contours  of  the  hill.  Whatever  washing  takes  place 
in  the  com  fields  is  caught  in  the  strip  below,  thus  adding  to  its  fer- 
tility. As  a  result  of  this  method  the  hillsides  in  many  cases  have 
the  appearance  of  being  slightly  terraced. 

On  many  of  the  slopes  the  influence  of  the  more  resistant  sandy 
shales  is  very  apparent,  and  a  series  of  small  natural  terraces  is  found. 
The  level  part  of  each  terrace  is  usually  very  productive  soil,  and  the 
steeper  part  is  kept  in  sod  for  the  protection  of  the  more  productive 
lower  lying  slopes. 
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Throughout  the  hilly  sections  of  the  area  the  character  of  the  farm 
work  is  such  that  comparatively  Uttle  barnyard  manure  is  accumu- 
lated and  placed  upon  the  land.  While  generally  speaking  a  com- 
paratively small  amount  of  commercial  fertilizer  is  used,  in  some  sec- 
tions a  considerable  quantity  is  applied  to  the  fields,  particularly  in 
growing  wheat.  Upon  the  bottom  lands  the  best  farmers  use  a  great 
deal  of  manure,  a  large  part  of  which  they  obtain  from  livery  stables 
in  nearby  towns.  On  many  of  the  first  bottoms  along  the  Ohio  and 
the  Little  Kanawha  rivers,  as  well  as  bordering  the  smaller  streams, 
the  productivity  of  the  land  is  maintained  by  deposits  of  sediments 
from  overflows. 

Over  quite  a  large  part  of  the  area  the  farmers  seem  to  be  in  a 
prosperous  condition.  Most  of  the  farmhouses  are  very  well  built 
*and  on  many  farms  up-to-date  machinery  is  used.  This  condition  is, 
however,  in  part  due  to  profits  coming  from  oil  and  gas,  for  within 
recent  years  much  wealth  has  accrued  to  the  farmers  from  these  two 
sources. 

The  demand  for  labor  caused  by  the  rapid  development  of  business 
in  connection  with  oil  and  gas  is  possibly  the  greatest  drawback 
to  farm  work  within  the  area.  In  many  localities  such  high  wages 
are  ofl*ered  by  oil  companies  that  it  is  well-nigh  impossible  for 
the  farmers  to  obtain  labor.  From  other  locaUties  many  yoimg  men 
have  been  attracted  to  nearby  towns,  where  they  have  shorter  hours 
for  work  and  better  pay.  Wages  paid  farm  laborers  vary  from  $15 
to  $30  a  month,  with  board,  lodging,  and  washing.  In  locaUties  away 
from  oil  sections  a  conmion  wage  is  $18  a  month  or  75  cents  a  day  and 
board.  One  instance  was  noted  on  river  bottom  land  where  a  laborer 
who  was  retained  the  year  through  was  paid  $18  a  month,  besides 
being  furnished  with  a  house,  rough  feed  for  a  cow,  cow  pasture,  a 
truck  patch,  and  fallen  fruits.  During  the  busiest  seasons  of  the  year 
the  daily  wage  is  from  $1  to  $1.50  with  board. 

About  30  per  cent  of  the  farms  of  the  area  are  leased  to  tenants, 
and  these  mostly  on  a  share  basis.  On  bottom  lands  when  the  owner 
fmrnishes  merely  the  land  he  commonly  receives  one-third  of  the  crop, 
but  where  he  fmnishes  land,  seed,  work  animals,  and  tools  he  receives 
two-thirds  of  the  crop.  The  cash  rental  in  the  bottom  lands  is  usu- 
ally about  5  per  cent  of  the  taxable  valuation,  which  ordinarily 
makes  the  rate  from  $3  to  $9  an  acre.  In  the  upland  sections  if  the 
owner  furnishes  only  the  land  he  commonly  gets  two-fifths  of  the  crop. 
If  he  furnishes  stock,  such  as  cattle,  sheep,  and  hogs,  and  one-half  of 
the  seed,  he  receives  one-half  of  the  grain  and  one-half  the  increase  in 
the  stock.  The  cash  rental  in  the  upland  areas  varies  from  25  cents 
to  $3  an  acre. 
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According  to  the  census  of  1900  the  average  size  of  farms  within  the 
area  is  about  87  acres.**  According  to  the  same  authority  the  number 
of  acres  in  farms  in  the  entire  area  is  527,314,  of  which  304,451  acres  is 
improved  land.  The  average  valuation  per  farm,  including  farm 
buildings,  implements,  machinery,  and  Uve  stock,  is  about  $2,200. 
Within  the  upland  parts  of  the  area  land  values  ordinarily  vary  from 
$10  to  $30  an  acre.  There  are,  however,  some  exceptions  to  these 
prices,  de]>ending  upon  location.  The  value  of  bottom  land  along  the 
Ohio  and  Little  Kanawha  rivers  is  about  $100  an  acre,  and  of  that 
along  the  smaller  streams  from  $60  to  $75  an  acre.  Oil  and  gas 
underlies  a  large  part  of  the  area,  and  on  account  of  this  values  vary 
considerably.  The  prices  stated,  however,  are  based  on  agricultural 
value. 

As  the  greater  part  of  the  Parkersburg  area  is  well  adapted  to  the 
raising  of  cattle  and  sheep,  it  would  seem  that  many  farmers  within 
the  area  could  very  profitably  increase  their  business  in  these  lines. 
It  is  to  be  suggested  also  that  more  attention  could  well  be  given  to  the 
raising  of  both  hogs  and' horses.  On  the  rougher  parts  of  the  area 
goats  should  prove  fi,  very  profitable  investment.  Whatever  kind  of 
stock  is  kept,  it  is  furthermore  to  be  suggested  that  pure  breeds 
should  be  handled  and  that  grades  should  as  far  as  possible  be  elim- 
inated. There  are  many  good  opportunities  for  the  extension  of 
dairjdng. 

Several  instances  have  been  noted  where  draining  the  bottom  lands 
by  tiUng  has  proved  very  beneficial.  Careful  attention  should  be 
given  to  this.  Barnyard  manure  should  not  be  allowed  to  accumu- 
late, but  should  be  distributed  over  the  land  as  promptly  as  possible. 
Wherever  the  land  is  nearly  level  or  gently  rolling,  the  best  method 
of  doing  this  is  by  means  of  a  manure  spreader.  One  instance  was 
noted  where  *' floats"  was  used  as  an  absorbent  in  the  stable.  This 
is  an  excellent  practice. 

In  some  sections  of  the  bottom  lands  complaint  is  made  that 
clover  does  not  do  well.  Where  this  trouble  prevails  considerable 
care  should  be  taken  in  selecting  good  seed  and  also  in  seeing  that 
the  lands  are  made  alkaline  through  application  of  lime.  During 
the  past  summer  a  fungus  disease  known  as  anthracnose  of  clover 
was  noted.  This  disease  affects  the  plant  in  the  fall  and  in  many 
cases  causes  it  to  winterkill.  No  remedy  seems  to  be  known  except 
that  of  introducing  a  resistant  variety,  of  which  alsike  and  crimson 
clover  are  said  to  be  among  the  best.  Resistant  strains  of  ordinary 
red  clover  have  been  developed  by  the  Tennessee  Experiment  Station 
and  the  Bureau  of  Plant  Industry  of  this  Department. 

o  The  average  size  in  Wood  County  is  about  75  acres,  in  Ritchie  County  105  acres, 
and  in  Pleasants  County  about  80  acres. 
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Comparatively  few  apples  and  peaches  are  grown  within  the  area. 
Under  normal  conditions  both  of  these  fruits  do  well,  and  it  would 
therefore  seem  that  more  attention  could  well  be  given  to  their  pro- 
duction. To  obtain  the  best  results  spraying  should  be  practiced. 
Much  of  the  roughest  land  within  the  area  could  be  used  to  good 
advantage  by  carrying  on  systematic  work  in  forestry ;  the  growing 
of  locust  trees  for  posts,  it  is  believed,  would  be  especially  profitable. 

SOILS. 

Eleven  soil  types  have  been  recognized  in  the  area,  varying  from 
a  loose  incoherent  sand  to  a  stiflF  heavy  clay.  In  some  cases  the  types 
pass  very  gradually  into  one  another,  so  that  it  is  difficult  to  define 
their  limits,  while  in  other  cases  the  boundaries  are  very  sharply 
marked.  The  greater  part  of  the  upland  is  not  naturally  of  high 
agricultural  value,  although  the  soil  in  those  parts  of  the  area  where 
the  topography  is  less  rough  produces  very  good  crops  where  properly 
managed. 

The  map  accompanying  this  report  represents  the  different  types 
in  colors;  the  following  table  gives  the  name  of  each  type  and  its 
actual  and  relative  extent: 

Areas  of  different  soils. 


Son. 

Acres. 

Percent. 

Soil. 

Acres. 

Percent. 

MHgii  ol«y  N>ftTXi 

427,284 
59,456 
54,592 
40,832 
15,235 
14,656 

6S.5 
9.5 
&8 
&6 
2.4 
2.3 

Wheeling  silt  loam 

5,696 
2,624 
1,856 
1,344 
320 

0.9 

Rou^  stony  kmd 

Wheeling  fine  sand 

.4 

Dekalb  silt  loam  L 

Brooke  olay  loam 

.3 

HunUngton  sllty  clay 

Wheeling  fine  sandy  loam 

Wheeling  gravelly  loam 

Total 

.2 

Upshur  day 

.1 

TvIat  el  It  InAm 

623,872 

All  of  the  upland  of  the  area  belongs  to  the  Coal  Measures  of  the 
Carboniferous  period.  The  geological  formations  represented  are  the 
Dimkard  (Permian),  Monongahela,  Conemaugh,  Allegheny,  and 
Pottsville.  Passing  from  Belmont  southward  by  way  of  Horseneck, 
Borland,  Volcano,  and  Volcano  Junction  is  an  anticlinal  fold  locally 
spoken  of  as  ''the  break.''^  It  may  be  identified  in  many  places 
along  road  cuts  by  the  dip  of  the  rock  strata.  Its  width  varies  from 
2  to  2}  miles.  The  principal  formations  represented  within  the  area 
of  the  fold  are  the  Monongahela,  Conemaugh,  Allegheny,  and  Potts- 
ville.    Outside  of  the  area  of  the  fold  the  principal  formation  is  the 

a  The  center  of  the  fold  is  about  three-fourths  of  a  mile  east  of  Volcano,  1  mile  east 
of  Volcano  Junction,  one-fourth  of  a  mile  west  of  Borland,  one-fourth  of  a  mile  west  of 
Horseneck,  and  at  Belmont. 
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Dunkard.  The  strata  of  all  five  of  the  series  are  made  up  of  shales, 
sandstones,  sandy  shales,  limestones,  and  coals,  of  which  the  first  two 
are  by  far  the  most  important  from  a  geological  standpoint. 

The  soils  of  the  upland  are  formed  mainly  from  sandstones  and 
shales.  Quite  a  large  number  of  thick,  massive  sandstone  rock  strata 
occur  throughout  the  area,  but  the  extent  of  these  is  not  sufficient 
materially  to  influence  the  soil.  On  some  of  the  hilltops  and  narrow 
ridges  the  soil  is  somewhat  lighter,  though  this  characteristic  is  not 
sufficiently  marked  to  warrant  the  establishing  of  a  type.  A  Tery 
lai^e  proportion  of  the  surface  is  of  a  silty  character.  Clay  occurs  in 
many  small,  irregularly  shaped  areas,  either  as  a  limestone  soil  or  as 
derived  from  more  or  less  calcareous  red  shales. 

The  most  important  soil  in  the  upland,  from  point  of  extent,  is  the 
Meigs  clay  loam.  There  is  only  one  type  of  the  Dekalb  series,  the 
Dekalb  silt  loam,  and  it  is  very  closely  associated  with  Meigs  clay 
loam.  Two  heavy  types  occur,  the  Upshur  clay  and  Brooke  clay  loam, 
both  of  the  Appalachian  province.  Rough,  stony  areas  have  been 
indicated  as  Rough  stony  land. 

The  soils  of  limestone  origin  are  generally  recognized  as  being 
strong  and  are  especially  well  adapted  to  supporting  permanent  blue- 
grass  pastiu-es.  They  are  also  well  adapted  to  the  growing  of  wheat. 
The  hilly  upland  soils  derived  from  the  shale  and  fine-grained  sand- 
stones are  used  mainly  for  pastiures.  Considerable  damage  is  caused 
by  landsUdes.  Large  areas  of  both  soil  and  subsoil  sometimes  slide 
down  to  lower  levels,  and  the  frequent  occurrence  of  these  has  tended 
to  mix  the  soils,  (^en  giving  rise  to  many  variations  within  the  same 
type.  Erosion  is  also  very  active  on  these  tillsides  whenever  the 
soil  becomes  exposed,  and  for  this  reason  they  should  be  kept  either 
in  sod  or  forest. 

The  bottom  land  along  the  smaller  streams,  as  well  as  the  first 
bottoms  along  the  Ohio  and  Little  Kanawha  rivers,  has  been 
mapped  as  Huntington  silty  clay.  This  type  is  frequently  over- 
flowed and  is  being  formed  from  the  deposition  of  materials  washed 
from  the  adjoining  hills  and  from  the  drainage  area  of  the  Ohio 
River  to  the  northeast. 

Alotfg  the  course  of  the  Ohio  River  are  four  members  of  the 
Wheeling  series — ^Wheeling  silt  loam,  Wheeling  fine  sandy  loam, 
Wheeling  gravelly  loam,  and  Wheeling  fine  sand.  The  firet  three 
of  these  are  locally  known  as  river-bottom  land,  and  in  many  cases 
occur  in  well-formed  terraces.  Beginning  with  the  Huntington 
silty  clay,  which  is  known  as  first  bottom,  the  other  terrace  levels 
above  are  known  as  second  and  third  bottoms.  The  vertical  dis- 
tance between  the  levels  of  these  terraces  varies  from  15  to  25  feet. 
It  is  very  evident  from  the  character  and  position  of  these  terraces 
that  they  were  formed  of  materials  transported  from  long  distances 
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to  the  northeast  when  the  current  of  the  river  was  much  swifter 
and  when  it  flowed  at  a  much  higher  level  than  it  does  at  present. 
The  Wheeling  fine  sand  occurs  at  an  intermediate  position  between 
•  the  terraced  bottom  lands  and  the  upland.  The  origin  of  this  type 
of  soil  is  very  similar  to  that  of  the  other  members  of  the  series,  but 
it  has  been  somewhat  modified  by  the  action  of  wind.  The  types 
of  the  Wheeling  series  are  rarely  overflowed.  A  good  condition  of 
drainage  lisually  exists  over  these  types,  and  this  is  generally  true 
of  the  Himtington  silty  clay. 

Of  all  the  soils  within  the  area  those  along  the  river  are  the  most 
valuable  for  farming.  The  Huntington  silty  clay  is  the  strongest 
soil,  but  somewhat  undesirable  because  of  overflows.  In  the  uplands 
the  best  soil  for  farming  purposes  is  the  Dekalb  silt  loam.  The 
Brooke  clay  loam  and  Upshur  clay  are  strong  productive  types,  but 
are  very  difficult  to  work.  .  The  Meigs  clay  loam  is  best  adapted  to 
grazing. 

MEIGS  GLAT  LOAM. 

Locally  the  Meigs  clay  loam  is  quite  often  spoken  of  as  ''slaty 
land"  or  ''gravelly  land."  It  is  closely  associated  with  the  Dekalb 
silt  loam.  The  soil  to  a  depth  varying  from  2  to  6  inches  is  usually 
a  reddish  or  yellowish  gray  to  a  grayish-brown  silt  loam  to  heavy 
silt  loam,  containing  numerous  fragments  of  yellowish  or  grayish- 
yellow  shale  or  shaly  sandstone.  These  do  not  interfere  with  culti- 
vation. On  small  hillsides  and  narrow  ridges  the  soil  is  quite  often 
somewhat  lighter  in  texture,  due  to  the  more  sandy  character  of  the 
underlying  formations.  The  subsoil  to  a  depth  varying  from  10  to 
20  inches  is  usually  a  yellowish  silt  loam  to  clay  loam,  below  which 
is  foimd  a  clay  loam  to  clay  varying  in  color  from  yellowish  to 
mottled  yellow  and  red.  In  other  instances  the  subsoil  throughout 
its  entire  profile  of  36  inches  may  be  a  yellowish-red,  reddish-yellow, 
or  mottled  red  and  yellow  clay  loam  to  clay.  In  some  instances 
also  red  clay  occurs  in  the  lower  part  of  the  profile  at  depths  varying 
from  24  to  36  inches.  Rock  fragments  of  shaly  character  are  usually 
found  through  the  entire  subsoil,  and  bed  rock  occurs  at  depths 
varying  from  about  20  inches  to  5  feet,  the  depth  depending  upon 
the  amoimt  of  erosion  which  has  taken  place.  Another  character- 
istic of  the  soil  is  that  it  very  often  contains  a  marked  content  of 
coarse  sand. 

The  Meigs  clay  loam  occurs  very  irregularly  in  practically  aU 
parts  of  the  area  and  has  the  largest  extent  of  any  type  surveyed. 
Throughout  the  type  are  many  areas  of  Upshur  clay  and  Brooke 
clay  loam  too  small  to  be  mapped.  Over  some  parts  of  it  its  topog- 
raphy is  gently  rolling  enough  to  permit  of  cultivation  and  in  such 
cases   a  good  tilth  is  easily  obtained.     In  general,   however,   the 
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surface  is  rough  and  very  hilly,  and  a  large  part  of  it  occurs  as  steep 
hillsides,  on  which  erosion  is  very  active  if  not  checked.  Drainage 
is  excessive  over  the  greater  part  of  the  soil.  The  underlying  rocks 
are  usually  from  2  to  5  feet  beneath  the  surface  and  for  this  reasoil 
the  type  is  very  likely  to  be  droughty.  Much  damage  through 
erosion  often  results  in  tilled  fields,  even  though  contour  cultivation 
is  practiced.  It  is  on  this  type,  almost  wholly,  that  the  landslides 
previously  spoken  of  occur.  These  take  place  usually  during  rainy 
weather  when  bodies  of  both  soil  and  subsoil,  varying  in  size  from 
a  few  square  rods  to  several  acres,  slip  down  the  hillside,  ordinarily 
for  a  distance  of  about  20  feet.  In  many  instances,  however,  they 
slide  much  farther  than  this.  As  a  result  the  soils  coming  from  the 
disintegration  of  the  different  underlying  rock  strata  become  very- 
much  mixed  and  many  variations  therefore  occur  which  can  not  be 
mapped  on  the  scale  used.  Many  small  streams  and  runs  occur 
through  the  Meigs  clay  loam  areas,  giving  good  surface  drainage 
conditions. 

The  Meigs  clay  loam  is  derived  from  the  shales  and  soft  sand- 
stones and  sandy  shales  of  the  Coal  Measures,  principally  of  the 
Dunkard  series.  A  very  constant  feature  of  the  type  is  the  pres- 
ence of  many  small  shale  and  standstone  fragments. 

The  principal  object  in  bringing  this  type  of  soil  under  cultivation 
is  to  obtain  pasture.  It  is  not  naturally  strong,  but  fairly  good 
yields  are  obtained.  Corn,  wheat,  and  hay  are  the  principal  crops. 
Com  produces  from  15  to  35  bushels  per  acre,  with  an  average  of 
about  20  bushels;  and  wheat  from  6  to  20  bushels  per  acre  with  an 
average  of  about  10  bushels.  Hay  yields  about  three-fourths  ton  per 
acre.  Fruits,  such  as  apples  and  peaches,  do  well;  and  the  same  is 
true  of  small  fruits,  such  as  strawberries  and  raspberries. 

By  far  the  greater  part  of  the  Meigs  clay  loam  is  best  adapted  to 
pasture.  Where  the  topography  is  very  steep  no  clean  tillage  crops 
are  produced,  but  pasture  is  at  once  obtained  through  the  methods 
discussed  on  page  16  of  this  report.  Bluegrass  is  best  for  pasture 
purposes.  In  some  localities  it  occurs  as, a  natural  growth,  while  in 
others  means  are  taken  for  introducing  its  growth.  Bluegrass  seed  is 
often  sown  with  clover  on  wheat  ground  in  the  spring.  Hay  is  taken 
from  the  field  the  year  following  the  wheat  crop,  after  which  it  is  used 
for  pasture.  The  bluegrass  usually  takes  possession  of  the  field 
gradually  and  within  three  or  four  years  a  good  pasture  is  generally 
obtained.  One  method  of  starting  a  pasture  and  one  which  has  given 
good  results  in  other  sections  is  the  following:  In  the  fall,  usually  in 
September,  a  good  seed  bed  is  prepared  in  which  a  mixture  of  redtop 
and  timothy  is  sown.  After  this  small  bluegrass  sods  are  dropped 
over  the  field  about  6  feet  apart  each  way.  These  take  root  and 
spread,  and  in  the  following  spring  clover  is  sown.     A  crop  of  hay  is 
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cut  each  succeeding  season  as  long  as  the  field  produces  a  satisfactory 
crop  and  afterwards  it  is  used  as  bluegrass  pasture.  When  the  blue- 
grass  runs  out,  the  fields  are  sometimes  plowed  again  for  the  pur- 
pose of  growing  com,  wheat,  and  hay,  and  with  the  idea  of  eventually 
reseeding  to  pasture.  Where  there  has  been  difficulty  in  obtaining  a. 
good  growth  of  bluegrass,  it  is  suggested  that  an  application  of  lime 
and  some  form  of  phosphate  might  remedy  the  difficulty.  The  Meigs 
clay  loam  as  a  rule  should  not  be  cultivated  to  general  farm  crops, 
but  should  be  used  for  pasture  or  for  fruit.  It  would  seem  that  the 
raising  of  grapes  might  prove  profitable. 

The  original  timber  growth  upon  this  soil  was  largely  oak,  maple, 
walnut,  hickory,  and  poplar.  At  present  it  is  principally  locust,  Qak, 
hickory,  walnut,  and  poplar.  It  is  suggested  that  locust  for  poirts 
might  prove  profitable  upon  this  type.  The  price  of  this  land  ranges 
from  $10  to  $25  an  acre. 

The  following  table  gives  the  results  of  mechanical  analyses  of  fine- 
earth  samples  of  the  soil  and  subsoil  of  this  type: 

Mechanical  analyses  of  Meigs  clay  loam. 


Number. 

Deseriptloii. 

Fine 
graveL 

Coaise 

sand. 

Medium 
sand. 

Fine 
sand. 

Very  flue 
sand. 

ait 

day. 

19224 

SoiL 

Subsoil 

PereenL 
1.2 
.8 

PereenL 
2.7 
3.0 

PereenL 

as 

1.0 

PereenL 
1.3 
2.4 

Percent. 
13.5 
5.6 

Percent. 

eai 

51.9 

PereenL 
20.4 

19225 

35.1 

DEKALB   SILT  LOAM. 


The  soil  of  the  Dekalb  silt  loam,  to  a  depth  of  about  9  inches,  is  a 
grayish  to  grayish-brown  fairly  compact  silt  loam,  the  particles  of 
which  feel  very  smooth  between  the  fingers.  The  subsoil,  to  a  depth  of 
36  inches,  is  ordinarily  a  yellow  compact  silt  loam  to  clay  loam,  becom- 
ing heavier  as  depth  increases.  The  latter  description  does  not,  how- 
ever, apply  to  the  subsoil  in  all  parts  of  the  area.  In  some  instances 
the  color  becomes  a  reddish  yellow  to  yellowish  red  in  the  lower  parts 
of  the  profile.  In  others  the  subsoil  to  a  depth  of  about  15  inches  is 
a  yellow  compact  silt  loam,  from  which  depth  to  about  25  inches 
it  is  of  the  same  color  but  heavier.  From  25  inches  to  36  inches 
it  is  quite  often  lighter  in  texture  and  of  a  mottled  gray  and  reddish- 
yellow  color.  Heavy  red  clay  sometimes  occurs  in  the  lower  subsoil 
and  in  parts  of  the  type  near  areas  of  Upshur  clay  it  is  even  found  at 
depths  varying  from  15  to  20  inches.  The  areas  last  mentioned  are 
not  of  large  extent  and  were  therefore  not  mapped  as  a  separate  type. 
Only  a  comparatively  small  quantity  of  fragments  of  sandstone  and 
sandy  shale  are  found  over  the  surface  or  in  the  soil  and  subsoil. 

The  largest  and  most  typical  area  of  Dekalb  silt  loam  is  found  in  the 
western  part  of  the  survey  southwest  of  Parkersburg.     Other  quite 
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extended  areas  are  located  south  of  Williamstown,  Waverly,  and 
Salama.  The  soil  also  occurs  quite  typically  developed  around  Cairo, 
Harrisville,  and  Pennsboro.  For  the  most  part  the  type  has  a  gently 
rolling  topography  and  is  easily  cultivated.  In  some  places  it  occurs 
as  nearly  flat  or  gently  rolling  hilltops,  but  in  others  the  topography 
is  quite  sharply  rolling.  It  is  well  supplied  with  streams,  which 
results  in  good  surface  drainage  conditions.  Over  some  of  the  most 
gently  rolling  parts  of  this  type  it  is  thought  that  soil  conditions 
could  be  materially  imprqved  by  tiling.  The  areas  of  this  soil  are 
seldom  damaged  by  erosion. 

The  Dekalb  silt  loam  is  a  residual  soil  coming  from  the  weathering 
of  the  shales  and  shaly  sandstones  of  the  Coal  Measures,  mainly  of 
the  Dunkard  series.  In  road  cuts  the  imderlying  rock  is  usually 
seen  at  depths  varying  from  4  to  6  feet.  It  is  of  the  same  character 
as  that  foimd  at  the  lower  depths  within  the  areas  of  Meigs  clay  loam. 
The  sand  constituent  of  these  rocks  influences  the  soil  considerably 
less  than  might  be  expected. 

A  very  large  percentage  of  the  type  is  at  present  under  cultivation. 
It  is,  however,  not  especially  well  adapted  to  any  particular  crop,  but 
when  well  handled  it  is  a  good  soil  for  the  general  farm  crops.  It  is 
a  soil  responsive  to  good  treatment  and  sensitive  to  neglect.  Corn 
yields  from  15  to  25  bushels  per  acre,  wheat  from  10  to  25  bushels, 
potatoes  from  100  to  175  bushels,  and  in  good  years  hay  about  IJ  tons 
to  the  acre.  Oats  are  grown  to  some  extent  and  ordinarily  yield 
about  25  bushels  per  acre.  In  some  sections  near  local  markets 
tomatoes  are  profitably  grown.  Apples  and  peaches  and  also  small 
fruits,  such  as  strawberries  and  raspberries,  do  well. 

Some  commercial  fertilizer  is  used,  being  usually  sown  with  the 
wheat  crop.  As  much  organic  matter  as  possible  should  be  added  to 
this  soil  and  to  accomplish  this  end  the  crops  grown  should  be  kept 
and  fed  to  stock  with  a  view  to  producing  as  much  manure  as  possible. 
It  is  thotight  that  the  application  of  lime  would  increase  the  pro- 
ductivity of  the  soil. 

The  original  forest  growth  was  mainly  white  oak.  The  principal 
forest  trees  now  are  oak,  walnut,  and  hickory.  The  type  has  a  value 
ranging  from  $15  to  $30  an  acre. 

The  following  table  gives  the  results  of  mechanical  analyses  of  fine- 
earth  samples  of  the  type : 

Mechanical  analyses  of  Dekalb  silt  loam. 


Number. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine      Very  fine 
sand.    1    sand. 

Silt. 

Clay. 

19208 

Soil 

Per  cent. 

0.1 

.3 

Percent, 
1.7 
1.1 

Per  cent. 
3.3 
3.0 

Percent. 
11.1 
12.8 

Percent. 
3.5 
8.4 

Percent. 
66.7 
66.1 

Percent. 
13.3 

19209 

Subsoil 

19.6 
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XTPSHUB  CLAT. 


The  soil  of  the  Upshur  clay  is  an  Indian  red  or  reddish-brown  clay  or 
clay  loam  varying  in  depth  from  2  to  5  inches,  through  which  small 
limestone  fragments  are  occasionally- found.  In  some  parts  of  the 
type  smaU  limestone  concretions  are  quite  common  in  the  soil.  The 
subsoil  is  usually  a  heavy,  tenacious  red  clay,  but  may  sometimes  be 
slightly  mottled  gray  and  yellow.  There  is  generally  but  slight 
difference  between  the  texture  oJF  the  soil  and  subsoil. 

The  type  is  a  very  difficult  one  to  handle  on  account  of  its  tough 
and  tenacious  character.  Both  soil  and  subsoil  often  become  cracked, 
the  cracks  varying  in  size  from  one-fourth  to  three-fourths  of  an  inch 
and  extending  downward  in  many  cases  to  a  depth  of  over  a  foot. 
During  wet  weather  the  roads  over  this  soil  form  into  a  deep  red 
mud,  through  which  it  is  well-nigh  impossible  to  travel.  During  dry 
weather  they  are  very  rough  until  smoothed  down  by  travel  or  by  the 
use  of  road  machines. 

The  Upshur  clay  is  found  mostly  in  the  western  and  southwestern 
parts  of  the  area.  It  is  most  typically  developed  in  ^he  southwestern 
part.  Its  topography  is  generally  quite  steep,  but  in  some  cases  it 
occupies  gentler  slopes.  In  other  instances  it  occurs  as  narrow  bands 
extending  along  hillsides,  due  to  the  horizontal  outcrops  of  the  rocks 
from  which  the  soil  is  derived.  The  surface  drainage  is  very  good, 
but  where  the  soil  is  unprotected  it  is  likely  to  erode  badly. 

The  soil  is  derived  fr6m  the  more  or  less  calcareous  red  ^ale  of  the 
Coal  Measures.  In  some  places  small  iron  concretions  occur.  In 
many  parts  where  neither  limestone  fragments  nor  concretions  are  to 
be  found  the  soil  is  calcareous  in  character,  as  is  proved  by  effervescence 
on  applying  hydrochloric  acid.  In  quite  a  large  nimiber  of  instances 
land  slides  have  mixed  the  type  with  Meigs  clay  loam,  thus  produc- 
ing a  phase  somewhat  poorer  in  character. 

With  proper  handling  Upshur  clay  produces  very  good  crops  of 
wheat,  com,  and  hay,  but  it  is  too  heavy  for  potatoes  or  truck.  It 
is  best  adapted  to  wheat  and  for  bluegrass  pasture.  Oats  are 
grown  to  some  extent.  Apples  and  peaches  seem  to  do  well,  as 
do  also  small  fruits.  Wheat  produces  from  10  to  20  bushels,,  and  com 
from  30  to  60  bushels  per  acre.  Hay  yields  1}  to  2  tons  and  oats 
about  25  bushels  per  acre. 

The  most  imdesirable  feature  of  the  Upshur  clay  is  the  difficulty 
in  cultivating  it.  Dming  dry  weather  it  has  a  tendency  to  bake  and 
becomes  very  difficult  to  handle,  except  in  areas  that  are  somewhat 
loamy.  When  plowed  in  the  fall  winter  rains  have  a  tendency  to 
cause  the  soil  to  nm  together  or  pack,  thus  making  it  difficult  to  pre- 
pare a  good  seed  bed  in  the  spring.  This  may  be  overcome  to  some 
extent  by  having  the  groimd  plowed  in  sod.  If  plowed  in  the  spring 
it  is  likely  to  clod  and  bake  badly.     The  best  method  of  handling  the 
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type  seems  to  be  to  plow  it  late  in  February  or  early  in  March,  after 
which  it  is  subjected  to  alternate  freezing  and  thawing  which  tends 
to  make  it  loose  and  mellow,  which  condition  is  of  material  help  at 
the  time  of  preparing  the  seed  bed. 

The  greater  part  of  the  soil  has  been  cleared  for  cultivation.  The 
principal  trees  f oimd  on  it  are  hickory,  locust,  and  walnut.  The  value 
of  the  land  varies  from  $25  to  $35  an  acre. 

The  following  table  gives  the  results  of  mechanical  analyses  of  the 
fine-earth  samples  of  this  soil  type: 

Mechanical  analyses  of  Upehwr  clay. 


Number. 

Desorlpttoii. 

Fine 
gnveU 

Oane 

sand. 

M«dliim 
saDd. 

Fin« 
sand. 

V«ryflae 
sand. 

Silt 

Clay, 

11288 

SoU 

PereenL 

ao 

.8 

PtrcenL 

2.5 

.8 

PwunL 

a? 

.4 

PeremU, 
4.0 
&5 

PeremiL 
8.0 
l&O 

PereenL 
48.4 
48.3 

Percent 
40i3 

10230 

BateoU 

27.1 

BROOKE  CLAY  LOAM. 


The  soil  of  Brooke  clay  loam  is  a  dark-gray  clay  loam  varying  in 
depth  from  3  to  5  inches.  The  subsoil  under  most  typical  conditions 
is  a  heavy  yellowish-gray  clay.  In  some  cases,  however,  it  is  a 
heavy  yellowish-brown  clay  to  clay  loam  to  a  d^th  of  about  16 
inches,  below  which  occurs  a  mottled  yellowish-brown,  reddish-brown, 
yellowish-gray,  or  ashy-gray  material.  The  ydllowish-gray  and  ashy- 
gray  subsoils  are  inclined  to  be  quite  friable  when  dry.  The  red 
coloring  is  most  prominent  in  the  lower  part  of  the  profile.  Scat- 
tered over  the  fields  and  disseminated  through  both  soil  and  subsoil 
are  grayish  or  bluish  colored  limestone  fragments.  A  considerable 
number  of  limestone  bowlders  are  also  scattered  over  the  fields  and 
similar  rounded  stones  are  often  encountered  in  boring.  Cracks 
varying  in  width  from  one-fourth  to  three-fourths  of  an  inch  often 
extend  downward  through  both  soil  and  subsoil  in  practically  the  same 
way  as  in  Upshur  clay.  As  regards  cultivation  the  type  is  very  simi- 
lar to  Upshur  clay.  If  plowed  when  too  wet  or  too  dry  it  becomes 
very  difficult  to  handle,  but  if  plowed  in  the  right  condition  it  not 
only  turns  much  more  easily  but  may  be  cultivated  later  with  much 
less  difficulty.  As  with  Updiur  clay,  it  is  foimd  that  the  best  time  to 
plow  the  soil  is  in  February  or  March,  so  that  it  may  have  the  bene- 
ficial effect  of  later  alternate  freezing  and  thawing.  If  plowed  in  the 
fall  it  is  very  likely  to  become  packed  by  the  time  a  seed  bed  is  to  be 
prepared. 

The  type  occm«  only  in  small,  irregularly  shaped  bodies  in  the 
southwestern  part  of  the  area  in  Wood  County,  and  is  seldom  found 
at  elevations  below  1,000  feet.     In  many  instances  it  is  so  closely 
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associated  with  Upshur  clay  that  it  is  difficult  to  draw  a  line  of 
separation  between  the  two  types. 

The  Brooke  clay  loam  is  derived  mainly  from  the  disintegration  of 
limestone,  but  to  a  slight  extent  may  also  come  from  the  weathering 
of  calcareous  shales.  It  practically  always  occurs  on  hilltops  or 
ridges.  The  drainage  is  good  and  in  very  few  instances  is  it  found 
to  be  eroded.  The  absence  of  eroded  areas  is  very  largely  due  to  the 
fact  that  it  is  generally  kept  in  pasture.  The  soil  absorbs  and  retains 
moisture  well  and  this  causes  the  pasture  to  be  much  more  perma* 
nent  than  upon  the  lighter  Meigs  clay  loam. 

The  type  is  considered  one  of  the  best  hilly  upland  soils.  It  is 
well  adapted  to  the  growing  of  general  farm  crops  and  is  quite  easily 
kept  in  a  good  state  of  productiveness.  Bluegrass  pastures  upon 
this  type  are  especially  good.  '  The  principal  crops  grown  are  wheat, 
com,  hay,  and  oats.  Apples  and  peaches  and  also  small  fruits, 
such  as  strawberries  and  raspberries,  do  well.  Few  potatoes  are 
grown.  Wheat  yields  about  20  bushels  per  acre,  com  about  45 
bushels,  oats  about  30  bushels,  and  hay  ordinarily  2  tons  to  the  acre. 
Clover  nearly  always  makes  an  excellent  growth  upon  this  soil. 

Practically  all  of  the  type  is  cleared  land  and  is  used  mainly  for 
bluegrass  pasture.  When  cultivated  as  much  manure  as  possible 
should  be  applied,  since  it  will  serve  the  double  purpose  of  increasing 
the  productiveness  of  the  soil  and  improving  its  physical  condition. 
The  land  has  a  value  of  about  $30  an  acre. 

The  following  table  shows  the  average  results  of  the  mechanical 
analyses  of  a  sample  of  the  soil  and  subsoil  of  this  type: 

Mechanical  analyses  of  Brooke  clay  loam. 


Nuxnbdr. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

Silt. 

Clay. 

19226,19228 

19237,19229 

Son 

Percent. 

0.1 

.0 

Percent. 
6.3 
2.1 

Percent. 
1.9 
1.7 

Percent. 
8.3 
8.9 

Percent. 
3.8 
4.9 

Percent. 
4e.3 
44.3 

Percent. 
33.9 

Subsoil 

37.6 

HUNTINGTON   8ILTY  CLAY. 


The  Huntington  silty  clay  includes  all  of  the  areas  along  the 
Ohio  and  Little  Kanawha  rivers  known  as  ''first  bottom  land"  and 
all  of  the  bottom  land  along  the  smaller  streams  throughout  the  area. 
The  soil  is  a  compact  brown  silty  loam  to  silty  clay  loam,  usually 
having  a  depth  of  about  12  inches.  The  subsoil  to  a  depth  of  36 
inches  is  a  somewhat  lighter  brown,  compact,  rather  heavy  sUty  clay 
to  clay  loam.  In  some  areas,  however,  the  subsoil  is  sometimes 
lighter  in  texture  in  the  lower  depths;  and  along  the  narrow  bottoms 
of  the  smaller  streams  it  quite  often  happens  that  both  soil  and  sub- 
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good  crops.  An  application  of  lime  would  also  very  likely  prove 
beneficial. 

The  farmers  upon  this  type  of  soil  are  the  most  prosperous  of  any 
within  the  area  and  their  holdings  almost  always  include  both  first 
bottom  land  and  hill  land.  Taken  as  a  whole  their  farms  are  con- 
sidered to  be  worth  from  $80  to  $125  an  acre.  When  considered 
separately  the  Wheeling  silt  loam  is  valued  at  $100  to  $150  an  acre. 

The  following  table  gives  the  results  of  mechanical  analyses  of  this 
type: 

Medumieal  aTuUy9et  of  Wheeling  gilt  loam. 


Namber. 

DescrtpUon. 

Fine        Coacse 
gravel.    ,    sand. 

Medlom 
sand. 

Fine 
sand. 

Very  fine 
sand. 

sat. 

Clay. 

19264 

Soil 

Per  cent.    Per  cent. 

0.0            0.7 

.0               .6 

Percent. 

0.4 

.3 

Percent. 
6.0 
8.6 

Percent. 
17.4 
24.7 

PercenL 
6L1 
46.0 

Percent. 
14.1 

19255 

SubfloU 

19.2 

WHEEUNO  GRAYBLLT  LOAM. 


The  soil  of  Wheeling  gravelly  loam  is  a  brown  gravelly  loam  having 
a  depth  of  about  10  inches.  The  fine-earth  content  is  a  loose,  rather 
coarse  sandy  loam.  A  considerable  quantity  of  gravel  is  found  on 
the  surface,  forming  probably  from  30  to  60  per  cent  of  the  soil  mass. 
The  fragments,  which  consist  of  granite,  quartz,  quartzite,  and  sand- 
stone, vary  in  size  from  one-eighth  of  an  inch  to  more  than  an 
inch  in  diameter,  and  are  usually  well  rounded.  The  subsoil  is  very 
similar  to  the  soil,  except  that  the  fine-earth  portion  is  slightly  lighter 
in  color.  The  gravel  is  of  the  same  character  and  occurs  in  such 
quantities  that  it  is  almost  impossible  to  make  an  auger  boring. 
Although  the  gravel  content  of  the  soil  is  high,  it  offers  no  serious 
difficulty  to  cultivation. 

The  Wheeling  gravelly  loam  is  confined  to  the  terraces  along  the 
Ohio  River,  and  occurs  in  only  a  few  small  areas  near  Williamstown 
and  St.  Marys.  It  has  a  level  to  very  gently  rolling  topography  with 
an  elevation  of  about  70  feet  above  the  river.  Owing  to  its  loose 
open  texture  both  the  surface  and  underdrainage  are  always  good. 

This  is  a  sedimentary  soil  made  up  of  reworked  glacial  materials 
carried  by  the  river  from  a  considerable  distance  to  the  northeast, 
when  its  current  was  much  stronger  and  its  volume  much  larger  than 
at  present.  During  the  ages  since  the  deposition  the  surface  has  been 
more  or  less  modified  by  weathering  and  the  addition  of  organic 
deposits.  Gravelly  material  of  the  same  character  as  that  of  the 
Wheeling  gravelly  loam  is  often  encountered  in  digging  wells  oh  the 
Wheeling  silt  loam,  a  type  which  occurs  at  nearly  the  same  level  as 
the  Wheeling  gravelly  loam. 
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As  found  in  the  Parkersburg  area  the  soil  is  used  mainly  for  growing 
garden  vegetables.  It  is  especially  adapted  to  tomatoes  and  water- 
melons. Wheat  ordinarily  yields  from  10  to  25  bushels  and  com 
about  45  bushels  per  acre.  Potatoes  yield  about  100  bushels  per 
acre.  Barnyard  manure  is  practically  the  only  fertilizer  used.  Land 
of  this  type  of  soil  has  a  valuation  of  from  $75  to  $100  an  acre. 

The  following  table  gives  the  results  of  mechanical  analyses  of  fine- 
earth  samples  of  the  Wheeling  gravelly  loam: 

Mechanical  analyses  of  Wheeling  gravelly  ham. 


Number. 

Desoriptlon. 

Fine 
gravel. 

CoarBe 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

BUt 

CUy. 

18082 

Soil... 

P»ceni. 
4.9 
2.9 

Percent. 
33.4 
48.6 

Percent. 
17.2 
22.3 

Percent. 
7.2 
9.7 

Percent. 
6.7 
1.6 

Percent. 

23.6 

6.1 

Percent. 
8  1 

18033... 

Subsoil 

9.2 

TYLER  SILT  LOAM. 

The  soil  of  Tyler  silt  loam  is  grayish  to  grayish-brown  silt  loam 
having  a  depth  of  about  9  inches.  The  subsoil  to  a  depth  of  about  20 
inches  is  a  yellowish  or  mottled  yellow  and  gray  silt  loam  which  is 
quite  often  rather  heavy  in  character.  From  20  to  36  inches  it  is 
ordinarily  a  mottled  brownish-yellow  and  gray  silt  loam  to  clay 
loam,  and  this  is  sometimes  slightly  lighter  in  texture  from  30  to  36 
inches.  In  other  cases  the  subsoil  is  a  clay  loam  to  clay  of  dark-gray 
and  dark-yellowish  mottled  color. 

The  Tyler  silt  loam  occurs  as  second  bottom  land  along  the  larger 
tributaries  of  the  Ohio  River,  at  elevations  varying  from  15  to  100 
feet  above  water  level,  and  is  never  overflowed.  Its  largest  areas  are 
foimd  along  the  Little  Kanawha  River.  The  topography  varies  from 
level  to  gently  rolling,  and  the  drainage  is  fairly  good  in  the  more 
rolling  areas  and  deficient  in  those  that  are  level  or  nearly  so. 

The  type  is  alluvial  material  laid  down  in  early  ages  when  the 
streams  along  which  it  occurs  were  of  miich  greater  volume  and,  in 
many  places,  much  wider  than  now.  A  little  material  washed  from 
the  adjoining  hillsides  has  been  incorporated  in  this  soil. 

Considered  only  fairly  good  farming  land,  much  of  the  Tyler  silt  loam 
is  used  for  pasture.  Com  and  hay  are  the  principal  crops,  the  former 
yielding  from  35  to  50  bushels  per  acre  and  the  latter  about  1 J  tons  per 
acre.    Wheat  and  oats  are  very  little  grown. 

On  many  areas  where  the  topography  is  level  or  slightly  rolling 
imderdrainage  would  imdoubtedly  improve  the  condition  of  the  soil. 
Applications  of  lime  would  also  prove  beneficial.  As  much  organic 
material  as  possible  should  be  added  to  the  soil,  through  the  appli- 
cation of  manure  and  the  plowing  imder  of  cover  crops,  such  as  rye, 
crimson  clover,  or  hairy  vetch. 
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ROUGH  8TONT  LAND. 

Rough  stony  land  includes  all  of  those  areas  which  are  so  rough 
and  stony  as  to  be  of  very  little  value  from  an  agricultural  stand- 
point. The  soil  generally  resembles  the  Meigs  clay  loam,  but  in 
some  cases  it  is  somewhat  more  sandy  than  that  type.  Rough  stony 
land  is  found  in  nearly  all  parts  of  the  area  and  generally  occurs  on 
the  steep  hillsides  along  stream  courses.  In  a  great  many  instances 
massive  rock  outcrops,  which  are  generally  those  of  sandstone,  may 
be  seen,  and  below  such  outcrops  large,  irregularly  shaped  bowlders 
often  occur  in  large  numbers.  For  the  most  part  it  is  covered  with 
forest.  Over  a  large  part  of  the  type  the  topography  is  so  steep  as 
to  make  it  impracticable  to  use  it  for  either  orchard  or  pasture. 

SUMMARY. 

The  Parkersburg  area  is  located  in  the  northwestern  part  of  the 
State  of  West  Virginia  and  comprises  the  counties  of  Wood,  Pleas- 
ants, and  Ritchie — an  area  of  about  956  square  miles.  The  topog- 
raphy of  the  area  varies  from  rather  gently  rolling  to  rough  and 
hilly,  the  greater  part  of  it  being  of  this  latter  character. 

The  country  districts  of  the  area  can  not  be  said  to  be  very  thickly 
populated.  The  largest  town  is  Parkersburg,  which  has  a  popula- 
tion of  about  22,000.  It  maintains  several  large  manufacturing 
plants  and  is  the  center  of  a  large  jobbing  and  retail  trade.  St. 
Marys  is  the  next  town  in  size  and  has  a  population  of  about  2,000. 
Other  smaller  but  thriving  towns  in  the  area  are  Bellville,  Cairo, 
Harrisville,  and  Pennsboro. 

One  of  the  most  important  industries  is  that  of  obtaining  petro- 
leum. It  is  and. has  been  a  very  material  help  to  the  farmers,  but, 
at  the  same  time,  it  has  attracted  attention  away  from  agriculture. 

The  main  line  of  the  Baltimore  and  Ohio  Railroad,  its  Ohio  River 
division,  and  the  Zanesville  branch  of  the  Baltimore  and  Ohio  Rail- 
road afford  excellent  means  for  transportation  of  products  to  all  of 
the  distant  markets.  In  the  eastern  part  of  the  area,  in  Ritchie 
County,  are  the  Cairo  and  Kanawha  Railroad  and  the  Lorama  Rail- 
road, both  of  which  are  short  lines  connecting  with  the  main  line  of 
the  Baltimore  and  Ohio.  Extending  to  the  southeast  along  the  little 
Kanawha  River  into  Wirt  County  is  also  the  Little  Kanawha  Rail- 
road. Packet  boats  ply  both  the  Ohio  and  Little  Kanawha  rivers, 
except  at  times  of  low  water. 

The  most  important  agricultural  products  of  the  area  are  beef  and 
wool.  Veal  and  mutton  are  also  produced  to  a  considerable  extent. 
The  main  farm  crops  are  com,  wheat,  potatoes,  and  hay.  These 
with  some  truck  and  fruit  about  complete  the  list  of  agricultural 
products. 
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The  climate  is  healthful  and  well  suited  to  farming.  The  average 
annual  temperature  is  about  53°  F.  The  average  for  the  two  coldest 
months  is  about  33°  F.,  while  that  for  the  two  hottest  months  is  about 
74°  F.  The  temperature  seldom  reaches  100°  in  sxmmier  or  the  zero 
point  in  winter.  The  rainfall  has  an  annual  average  of  about  43  inches, 
and  the  greatest  precipitation  usually  takes  place  during  June  and 
July,  when  it  is  needed  for  growing  field  crops. 

Eleven  types  of  soil  occur  in  the  area.  Six  of  them  are  of  alluvial 
origin,  while  the  remaining  five  are  residual,  derived  from  the  Coal 
Measures  of  the  Carboniferous  period. 

The  Dekalb  silt  loam  is  the  most  valuable  upland  type.  When 
well  handled  it  produces  good  crops  of  com,  wheat,  and  hay.  Pota- 
toes and  oats  are  grown  to  some  extent.  Apples  and  peaches  and 
also  small  fruits  such  as  strawberries  and  raspberries  do  well.  The 
type  has  a  value  ranging  from  $16  to  $30  an  acre. 

The  Meigs  clay  loam  is  the  most  extensive  type  in  the  area.  In 
general  it  is  very  rough  and  hilly.  A  large  part  of  it  occurs  as  steep 
hillsides  on  which  erosion  is  very  active.  The  type  is  used  mainly 
for  pasture.  The  main  crops  grown  are  com,  wheat,  and  hay. 
Apples  and  peaches  and  small  fruits  do  well  on  this  type.  It  has  a 
value  ranging  from  $10  to  $25  an  acre 

The  Upshur  clay  is  a  very  heavy  red  clay  in  which  limestone  frag- 
ments are  occasionally  foimd.  It  usually  occurs  on  steep  hillsides 
and  hilltops,  and  because  of  this  and  its  very  heavy  character  it 
is  quite  difficult  to  cultivate.  The  crops  usually  grown  are  wheat, 
com,  and  hay.  It  is  a  very  good  wheat  soil.  Some  oats  are  grown. 
Apples  and  peaches  both  do  well.  The  value  of  this  type  ranges  from 
$25  to  $35  an  acre. 

The  Brooke  clay  loam  is  a  gray  limestone  soil,  usually  occurring  on 
ridges  or  hilltops.  Large  limestone  bowlders  are  found  on  the  sur- 
face. The  type  is  used  mainly  for  bluegrass  pasture.  Although  it  is 
difficult  to  work,  it  is  a  strong  soil  for  general  farm  crops.  Only  a  small 
amount  of  this  soil  occurs  in  this  area. 

The  Huntington  silty  clay  is  the  first  bottom  land  occurring  both 
along  the  Ohio  and  Little  Kanawha  rivers  and  the  smaller  streams  of 
the  area.  It  is  subject  to  overflow,  but  it  is  nevertheless  considered 
to  be  valuable  farming  land.  The  crops  to  which  it  is  best  adapted 
along  the  rivers  are  com  and  hay.  Along  the  smaller  stream  courses 
potatoes  and  garden  vegetables  are  also  very  successfully  grown. 
The  type  is  worth  from  $75  to  $150  an  acre. 

The  Wheeling  silt  loam  is  another  valuable  bottom-land  type, 
occurring  in  terraces  along  the  Ohio  River.  Its  topography  is  level 
to  gently  roUing,  and  it  is  everywhere  easily  cultivated.  Wheat,  com, 
potatoes,  and  hay  are  the  principal  crops.     Garden  vegetables  and 
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The  surface  features  of  the  county  are  characteristic  of  a  glacial 
region.  The  topography  generally  varies  from  level  to  gently  roll- 
ing, though  there  are  considerable  areas  of  broken  and  hilly  land. 
Bluffs  ranging  from  50  to  200  feet  in  height  are  found  along  the 
Manistee  River,  the  highest  occurring  in  Springville,  Wexford,  and 
Hanover  townships.  Broken  and  hilly  sections  are  found  in  the 
eastern  and,  southern  parts  of  Cedar  Creek  Township,  the  northern 
and  eastern  parts  of  Haring,  the  northern  part  of  Selma,  the  northern 
and  western  parts  of  Boon,  the  eastern  part  of  Slagle,  the  central 
part  of  Henderson,  and  the  eastern  part  of  Clam  Lake  townships. 
The  roughest  part  of  the  county  is  north  of  Harriette  in  Springville 
and  Antioch  townships.  The  elevation  of  Black  Briar  Hill  is  about 
300  feet  above  the  general  level  of  the  county.  An  extensive  level 
area  lies  directly  north  of  Cadillac  and  extends  through  central  and 
southern  Selma,  part  of  Boon  and  Henderson,  and  the  greater  part 
of  Cherry  Grove  townships.  The  northeastern  comer  of  Wexford 
Township  is  level,  as  is  also  a  large  strip  along  the  Manistee  River 
in  Greenwood  and  Liberty  townships.  Through  this  level  or  undu- 
lating country  the  river  has  cut  a  deep  channel.  The  streams,  the 
hills — though  they  do  not  occur  in  continuous  ranges — and  the  soil 
types  have  a  tendency  to  follow  lines  parallel  with  the  course  of  the 
glacier  which  traversed  this  region  in  a  northeast-southwest  direction. 

The  drainage  of  the  county  is  into  the  Manistee  and  Muskegon 
rivers.  The  Manistee  River  crosses  the  area  from  northeast  to  south- 
west. It  enters  the  northeast  comer  of  Liberty  Township  and  leaves 
the  county  in  the  southwest  corner  of  Springville  Township.  The 
northern  half  of  the  county  drains  directly  into  this  river  through 
small  branches.  The  southwest  corner  is  traversed  by  the  South 
Branch  of  the  Manistee  River,  which  unites  with  the  latter  in  Man- 
istee County.  The  southeast  quarter  of  the  coimty  drains  into  Lake 
Mitchell  and  Lake  Cadillac,  thence  through  Clam  River  into  the 
Muskegon  River  in  Clare  County.  Both  the  Manistee  River  and  the 
South  Branch  have  sufficient  fall  to  afford  valuable  water  power, 
but  at  present  no  use  is  made  of  this  within  Wexford  County. 

The  first  settlement  was  made  in  Wexford  Township  in  1863.  The 
county  was  organized  in  1869,  being  formed  from  a  part  of  Manistee 
County.  As  first  organized  it  included  territory  which  was  later 
cut  off  to  form  Missaukee  County.  Many  of  the  residents  are  from 
Norway,  Sweden,  and  Germany.  Within  the  last  few  years  Ohio. 
Indiana,  Illinois,  and  southern  Michigan  have  contributed  to  the 
inflow  of  settlers.  The  population  in  1870  was  670,  in  1880,  6,815, 
in  1890,  11,218,  in  1900,  16,845.  Slagle,  Boon,  South  Branch,  Hen- 
derson, Liberty,  and  Greenwood  townships  are  the  most  thinly  settled 
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and  the  least  developed  portions  of  the  county.  The  population 
throughout  the  remainder  of  the  county  is  quite  evenly  distributed. 

Cadillac,  the  county  seat,  was  incorporated  in  1877  and  was  for- 
merly called  Clam  Lake.  It  has  a  population  of  about  9,000,  is  the 
chief  town  of  the  county,  and  is  probably  the  leading  business  place 
in  northern  Michigan.  It  is  located  in  the  southeastern  portion  of 
Wexford  County,  at  the  junction  of  the  Grand  Rapids  and  Indiana 
and  the  Ann  Arbor  railroads,  and  is  97  miles  due  north  of  Grand 
Rapids,  Mich.  It  has  all  modem  improvements  and  is  the  site  of  a 
number  of  manufacturing  plants.  Cadillac  has  always  been  a  great 
lumber  center,  but  at  present  agriculture  is  coming  to  the  front,  and 
the  city  is  becoming  a  distributing  point  for  all  agricultural  sup- 
plies and  a  market  for  all  the  farm  products.  Manton,  with  a  popu- 
lation of  about  900,  is  a  thriving  town  in  the  northeastern  part  of 
the  county  in  Cedar  Creek  Township.  It  is  surrounded  by  good 
farming  land  and  ships  considerable  quantities  of  farm  produce. 
Gilbert,  Yuma,  Harriette,  Mesick,  Sherman,  and  Buckley  are  towns 
of  less  importance. 

Wexford  County  is  well  supplied  with  railroads.  The  Grand 
Rapids  and  Indiana,  built  in  1870,  crosses  the  eastern  side  of  the 
county  from  north  to  south  and  the  Ann  Arbor  from  southeast  to 
northwest.  The  Manistee  and  Northeastern  traverses  the  northwest 
comer  of  the  county. 

The  wagon  roads  are  naturally  sandy,  but  there  is  plenty  of  gravel 
in  the  county  with  which  to  make  improvements.  Many  miles  of 
road  are  graveled,  and  more  work  of  this  character  is  being  done 
each  year. 

Cadillac  and  the  small  towns  throughout  the  county  afford  a  lim- 
ited market  for  farm  produce.  The  bulk  of  the  potato  crop  is 
shipped  to  Southern  States.  Produce  buyers  are  located  in  the 
various  towns  during  the  shipping  season. 

CLIMATE. 

The  following  table,  compiled  from  the  records  of  the  Weather 
Bureau  station  located  at  Ivan,  in  Kalkaska  County,  shows  the  nor- 
mal monthly  and  annual  temperature  and  precipitation,  the  absolute 
maximum  and  minimum  temperature  and  precipitation,  and  total 
precipitation  for  the  wettest  and  driest  years. 
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industrious  success  has  been  attained,  as  is  evidenced  by  a  few  good 
farmhouses  and  substantial  barns  in  each  community. 

Up  to  the  present  time  settlement  has  been  mainly  on  the  hardwood 
land.  Thousands  of  acres  of  this  land  cleared  of  timber  can  be 
bought  from  $5  to  $15  an  acre.  The  pine  stump  land  is  more  difficult 
to  clear  than  the  hardwood  land.  If  the  land  is  allowed  to  lie  a  few 
years  after  the  removal  of  the  timber  before  attempting  to  remove  the 
stumps  it  is  more  easily  cleared,  as  the  dry  stumps  are  readily  burned. 

The  present  methods  of  farming  are  much  better  than  those  pre- 
viously followed,  though  there  is  still  considerable  room  for  improve- 
ment in  regard  to  seed  selection,  rotation  of  crops,  and  building  up 
and  maintaining  the  soil  fertility. 

In  the  cultivation  of  sandy  soil,  such  as  forms  97.5  per  cent  of  the 
area  of  the  county,  it  is  advisable  to  plow  shallow.  On  the  Pine 
plains  and  Pine  hill  phases  of  the  Miami  sand  a  depth  of  4  inches 
is  sufficient,  while  on  the  Hardwood  land  phase  the  soil  can  be  plowed 
perhaps  2  inches  deeper.  The  reason  for  shallow  plowing  is  that 
the  amount  of  organic  matter  is  limited  to  the  first  2  or  3  inches; 
sometimes  it  is  almost  entirely  lacking.  If  the  land  is  plowed,  say, 
8  inches  deep,  all  of  this  vegetable  matter  is  buried,  so  that  the  young 
plants  are  not  fed  by  it  and  do  not  get  the  thrifty  start  they  should 
have.  As  a  rule  there  is  more  organic  matter  in  the  Hardwood  land 
phase,  and  therefore  it  can  be  plowed  deeper  than  the  pine  land. 

When  land  is  cleared  in  the  spring  it  is  best  not  to  plow  imtil 
midsummer,  since  by  that  time  there  will  be  a  good  growth  of  weeds, 
grass,  and  other  vegetation  which  when  turned  under  will  add  con- 
siderable vegetable  matter  to  the  soil.  The  roller  should  be  used 
freely  to  pack  the  soil,  though  it  is  advisable  to  follow  the  roller  with 
a  light  harrow  to  make  a  surface  mulch.  This  not  only  prevents 
evaporation  and  thus  retains  the  soil  moisture  for  the  use  of  crops, 
but  it  also  leaves  the  surface  of  the  field  slightly  roughened  and  this 
reduces  drifting  and  blowing  out  of  the  seed. 

The  chief  money  crop  of  the  area  is  potatoes.  In  1903  there  were 
5,426  acres  planted  to  potatoes  and  a  yield  of  584,509  bushels  was 
secured.  The  soil  is  well  adapted  to  this  crop,  and  where  special  at- 
tention is  given  to  its  cultivation  exceptional  yields  are  obtained. 
Occasionally  a  man  will  be  found  who  has  paid  for  his  farm  from  the 
first  crop  of  potatoes.  The  average  annual  shipment  of  potatoes  from 
Cadillac  is  450  cars  of  650  bushels  each.  Potatoes  are  also  shipped 
from  other  points  in  the  area. 

Com  is  not  especially  adapted  to  the  soil  and  climatic  conditions. 
Both  the  dent  and  the  flint  varieties  are  grown  and  mature.  Special 
attention  should  be  given  to  developing  a  strain  better  adapted  to 
existing  conditions.  In  1903  the  acreage  planted  to  com  was  6,093 
acres  with  a  yield  of  137,354  bushels. 
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Oats  are  grown  to  some  extent,  but  the  soil  is  too  light  to  give  the 
best  yields.  The  same  is  true  of  wheat.  In  1908,  6,101  acres  were  in 
oats  and  3,298  acres  in  wheat,  yielding  142,093  and  46,630  bushels, 
respectively. 

Some  rye  and  buckwheat  are  also  produced.  These  crops  do  very 
well  and  are  frequently  grown  as  green  manuring  crops. 

A  stand  of  clover  can  usually  be  secured  without  difficulty.  It  is 
best  to  seed  in  the  spring  without  a  nurse  crop.'  In  1903,  5,560 
acres  were  in  clover,  the  yield  averaging  more  than  1  toa  per  acre. 
The  acreage  of  timothy  was  9,175  acres,  with  a  slightly  lower  yield. 
Alfalfa  will  grow  here,  and  a  few  plants  were  found  which  had 
matured  seed.  It  withstands  the  winter  fairly  well,  being  protected 
by  deep  snow.  It  is  probable  that  a  strain  could  be  developed  which 
would  flourish  in  this  region. 

Cucumbers  have  been  grown  to  some  extent  and  when  properly 
cultivated  the  yields  are  satisfactory.  There  are  several  pickle  fac- 
tories in  the  county. 

Beans  and  pease  are  grown  with  fair  success.  Truck  crops,  such 
as  cabbage,  tomatoes,  onions,  beets,  strawberries,  and  melons,  are  pro- 
duced, but  the  supply  does  not  equal  the  local  demand. 

The  fruit  industry  has  not  been  developed  to  any  extent,  but  it  has 
been  demonstrated  that  the  hardy  varieties  of  apples,  pears,  grapes, 
and  cherries  will  do  well.  Their  color  and  quality  are  good.  Peaches 
are  iiot  a  success,  as  Lake  Michigan,  which  is  about  24  miles  did^nt 
from  the  extreme  western  part  of  the  county,  does  not  modify  the  cli- 
matic conditicdQS  to  a  noticeable  degree. 

No  definite  system  of  crop  rotation  is  followed.  It  is  customary 
to  plant  potatoes  <hi  new  ground  for  one  or  two  years,  aiid  to  f oUow 
this  crop  with  com.  The  land  may  then  be  seeded  down  and  hay  cut 
for  one  or  two  years,  and  after  the  sod  is  plowed  potatoes  are  usually 
planted  again.  Fall  wheat  or  oats  may  follow  com.  Seeding  is 
sometimes  done  at  the  time  the  oats  are  sown  or  the  grass  may  be 
sown  without  a  nurse  crop.  In  old  fields,  where  the  yields  have 
declined,  rye  and  buckwheat  are  occasionally  plowed  imder  before 
planting  potatoes. 

Comparatively  little  live  stock  is  kept  Cattle  are  allowed  to  range 
through  the  woods  and  cut-over  lands.  There  are  a  few  thorough- 
bred cattle,  but  most  of  the  stock  is  of  mixed  blood.  The  dairy  indus- 
try could  be  readily  extended  by  making  greater  use  of  soiling  crops 
and  growing  more  ensilage.  There  are  only  a  very  few  silos  at 
present.  A  few  sheep  are  kept,  but  the  number  could  be  increased, 
as  there  are  large  ranges  over  which  they  could  feed.  Each  farm 
has  a  few  hogs,  but  they  are  not  raised  extensively. 

•  Farmers  BnUetin  No.  828,  U.  8.  Dept  Agr. 

72362^—10 67  ^  t 
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Little  difficulty  is  experienced  in  securing  farm  labor.  Laborers 
get  from  $20  to  $26  a  month,  with  board,  or  from  $1  to  $1.50  a  day 
during  potato  digging  or  harvest  time.  Many  who  work  in  the  woods 
in  winter  go  to  the  farms  in  summer.  The  wage  in  the  mills  is  from 
$1.75  to  $1.85  a  day  for  ordinary  labor,  and  in  the  woods  from  $26  to 
$28  a  month,  with  board. 

The  Michigan  census  for  1904  states  that  there  were  1,475  farms  in 
the  county,  91  per  cent  of  which  were  operated  by  the  owners,  and 
the  number  is  annually  increasing.  The  average  size  of  a  farm  is 
about  80  acres.  The  little  renting  done  is  on  shares,  the  tenant  fur- 
nishing everything  and  taking  two-thirds  of  the  crop.  However,  the 
ownership  of  land  is  easily  acquired.  Farms  may  be  purchased  on 
installments,  and  when  a  stipulated  amount  has  been  paid  a  deed  is 
given  and  a  mortgage  taken  for  the  balance  due.  Hardwood  stump 
land  brings  from  $5  to  $15  an  acre.  When  partially  improved  it 
sometimes  sells  as  high  as  $40,  depending,  of  course,  on  the  location. 
Pine  stump  land  can  be  bought  from  $2.50  to  $10  an  acre. 

As  means  to  improve  the  general  agricultural  conditions  of  the 
county,  it  is  suggested  that  more  live  stock  should  be  kept,  dairying 
increased,  and  soiling  practiced  to  a  greater  extent.  The  soil  and 
climatic  conditions  seem  well  adapted  to  the  production  of  clover 
seed,  which  may  be  grown  upon  new  lands  that  woidd  not  bring 
profitable  yields  of  the  grains  or  potatoes,  the  land  improving  from 
year  to  year  and  finally  becoming  well  suited  to  general  farming. 
It  is  recommended  that  the  plowing  under  of  green  manuring  crops, 
such  as  clover,  rye,  and  buckwheat,  should  be  more  generally  followed 
and  that  a  systematic  crop  rotaticm  should  be  substituted  for  the 
present  irregular  succession  of  crops.  More  attention  given  to  seed 
selection  will  also  improve  conditions.  It  will  also  pay  to  give  the 
crops  more  careful  cultivation  than  at  present.  It  is  believed  that 
the  production  of  apples,  pears,  and  grapes  could  be  extended  with 
profit. 

SOILS. 

The  soils  of  Wexford  County  are  derived  from  the  mantle  of 
glacial  debris  which  covers  to  a  great  depth  the  southern  peninsida 
of  Michigan.  While  this  material  has  been  modified  to  a  greater  or 
less  extent  by  erosion,  by  the  action  of  wind,  and  by  the  growth 
and  decay  of  vegetation,  the  surface  material  giving  rise  to  the  soil 
types  is  much  more  uniform  throughout  this  county  than  in  many 
other  sections  of  the  State.  The  underlying  rocks  have  been  covered 
to  a  depth  of  from  100  to  several  hundred  feet  and  have  had  no 
influence  whatever  on  the  formation  of  the  surface  soils.  The  glacial 
material,  which  was  originally  derived  from  the  breaking  down  of 
metamorphic  and  igneous  rocks,  was  transported  long  distances  by 
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the  glacier  and  deposited  as  ranges  of  hills,  rolling  areas,  or  level 
stretches  of  land. 

With  the  exception  of  a  few  square  miles,  the  soil  of  Wexford 
CJounty  consists  of  one  type — ^the  Miami  sand,  an  important  member 
of  the  Miami  series,  which  embraces  the  upland  timbered  regions  of 
Michigan,  Wisconsin,  Ohio,  Indiana,  Illinois,  Iowa,  and  Minnesota. 
AsL  found  in  Wexford  County  this  soil  occurs  in  three  phases.  The 
Clyde  series,  a  group  of  soils  found  in  old  lake  beds  and  reclaimed 
swamps,  is  represented  in  the  county  by  one  type,  the  Clyde  clay  loam, 
of  which  there  is  less  than  one-half  square  mile.  There  is  about  four 
times  this  area  of  Dunkirk  clay  loam  and  a  much  larger  though 
relatively  small  area  of  Muck. 

The  following  table  gives  the  actual  and  relative  extent  of  the  soil 
types  mapped  in  the  Wexford  County  area : 


Areas  of  the  different  soils. 

SoiL 

Acres. 

Percent 

Ufi^mf  mnd 

867,120 

7.744 

1,162 

266 

97.6 

Hack 

2.1 

Dnnkirk  clay  loam r , 

.8 

CTIjrde  clay  loam 

.1 

Total 

866,272 

MIAMI    SAND. 


Hardwood  land  phase. — ^The  soil  of  this  phase  of  the  Miami  sand 
to  an  average  depth  of  6  inches  consists  of  a  brown  or  grayish  slightly 
loamy  sand  of  medium  texture.  The  amount  of  organic  matter 
present  varies  considerably,  the  larger  proportion  being  usually  found 
in  fields  which  have  been  under  cultivation  for  a  number  of  years 
and  in  which  crops  of  rye  or  clover  have  been  frequently  turned 
imder.  In  some  areas  of  virgin  soil  leaf  mold  has  added  a  relatively 
large  quantity  of  orgbnic  matter  to  the  soil,  but  its  occurrence  is  not 
uniform,  as  forest  fires  from  year  to  year  burn  off  the  leaves  and 
grass,  leaving  only  a  little  ash  to  be  incorporated  with  the  soil.  As  a 
rule,  the  amount  of  fine  material  and  organic  matter  present  is  small, 
and  the  soil  is  loose,  open,  and  very  easy  to  cultivate. 

The  subsoil  to  a  depth  of  36  inches,  and  often  to  a  depth  of  4  to  8 
feet,  consists  of  a  dark-brown  or  yellow  sand,  which  becomes  lighter 
in  color  as  the  depth  increases.  There  is  a  smaller  percentage  of  fine 
material  in  the  subsoil  than  in  the  soil.  On  the  surface,  and  mixed 
with  both  soil  and  subsoil,  there  is  a  small  percentage  of  glacial 
gravel.  In  many  places  gravel  beds  are  found  within  3  feet  of  the 
surface,  usually  occurring  in  small  knolls  or  on  the  sides  of  hills. 
Some  stones  and  a  few  bowlders  are  scattered  over  the  surface,  but 
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not  in  sufficient  numbers  to  interfere  with  cultivation.  The  only  sec- 
tion in  which  stones  occur  to  any  considerable  extent  is  in  the  south- 
eastern comer  of  the  county,  in  the  eastern  half  of  Clam  Lake  Town- 
ship. This  area  has  been  indicated  on  the  soil  map  by  means  of 
symbols. 

At  frequent  intervals  throughout  this  soil  small  areas  of  clay  out- 
crop or  lie  dose  to  the  surface.  These  areas  are  often  only  a  few 
rods  in  extent,  but  where  large  enough  they  are  mapped  as  Dunkirk 
clay  loam.  In  other  places  the  fine  material  from  the  underlying 
clay  seems  to  have  become  mixed  with  the  overlying  soil,  which  gives 
it  more  compactness  and  sufficient  coherency  to  stand  up  in  road 
cuts.  In  such  places  the  soil  is  more  retentive  of  moisture  and 
sli^tly  more  productive,  but  as  the  areas  of  this  character  are  com- 
paratively small  no  attempt  was  made  to  show  them  as  a  distinct 
type. 

The  Miami  sand  (Hardwood  land  phase)  covers  by  far  the  greater 
part  of  Wexford  County.  The  largest  continuous  area  comprises 
most  of  Colfax,  Selma,  Boon,  Antioch,  Springville,  and  Wexford 
townships. 

The  surface  varies  from  level  to  broken  and  hilly,  the  major  por- 
tion being  gently  rolling.  An  extensive  level  strip  is  foimd  in  the 
vicinity  of  Yuma  and  extending  to  the  south.  The  northeast  portion 
of  Wexford  Township  is  also  level.  Other  smaller  stretches  of  level 
land  are  scattered  throughout  the  type.  The  roughest  area  lies 
between  Harriette  and  Mesick,  in  Springville  and  Antioch  townships. 
A  very  pronounced  range  of  bluffs  extends  along  the  north  bank  of 
the  Manistee  River  across  Springville  and  the  southeast  comer  of 
Wexford  townships.  Other  broken  areas  are  also  found  throu^iout 
the  county. 

Owing  to  the  character  of  the  topography  and  the  loose,  open 
nature  of  the  soil  and  subsoil,  the  natural  drainage  is  good  and  only 
in  a  few  depressed  areas  is  artificial  drainage  necessary. 

The  material  composing  the  Miami  sand  in  its  several  phases  is 
glacial  debris,  though  the  texture  of  the  Hardwood  land  phase  is 
more  imiform  than  is  usually  the  case  with  glacial  deposits. 

The  original  forest  growth  consisted  of  maple,  beech,  elm,  ash,  and 
hemlock,  with  white  cedar,  spruce,  and  tamarack  in  the  swampy  de- 
pressions. The  larger  portion  of  this  phase  has  been  cut  over,  though 
large  tracts  of  virgin  forest  still  remain.  The  most  extensive  forest 
now  remaining  occupies  the  southern  half  of  Antiodi  Township.  By 
far  the  greatest  proportion  of  soil  under  cultivation  in  the  county  is 
of  this  phase,  though  large  areas  are  still  in  the  '^  slashing ''  stage. 
This  land  is  being  quite  rapidly  cleared,  and  each  year  new  farms  are 
opened  up  and  put  under  cultivation. 

The  field  crops  grown  at  present  are  potatoes,  com,  oats,  wheat, 
rye,  buckwheat,  beans,  pease,  and  clover,  with  cabbage,  tomatoes,  root 

igitized  by  VjOC 


SOIL  SURVEY  OF   WEXFORD   COUNTY,   MICHIGAN.  1061 

crops,  and  strawberries  as  garden  crops.  Potatoes  are  the  money 
crop,  the  soil  being  well  adapted  to  their  growth.  Yields  range  from 
100  to  300  bushels  per  acre,  with  an  average  of  about  150  bushels. 
Com,  while  grown  to  considerable  extent,  is  not  as  successful  as  in 
the  southern  part  of  the  State.  Both  dent  and  flint  varieties  are 
grown.  Late  spring  and  early  fall  frosts  sometimes  damage  the  crop, 
and  special  attention  should  be  given  to  developing  varieties  better 
suited  to  the  short  season.  The  yields  range  from  20  to  45  bushels 
per  acre;  The  soil  is  light  for  oats  and  wheat,  but  both  are  grown, 
the  former  yielding  from  25  to  40  bushels  and  the  latter  from  12  to  22 
bushels  per  acre.  Rye  and  buckwheat  do  very  well,  as  do  also  beans 
and  pease.  Clover  is  a  valuable  crop,  producing  from  1  to  IJ  tons  of 
hay  per  acre.  It  also  gives  good  yields  of  seed  and  should  be  grown 
for  this  purpose,  as  the  crop  finds  ready  sale  at  good  prices.  Alfalfa, 
while  not  grown  to  any  extent  at  present,  will  yield  fairly  well  if 
given  proper  care.  In  Selma  Township  some  alfalfa  was  seen  whicJi 
had  gone  to  seed.  The  plants  were  thrifty  and  the  seed  well  de- 
veloped. It  is  very  seldom  that  alfalfa  will  seed  in  Michigan,  but 
if  attention  were  given  the  matter  of  selection  a  strain  could  doubt- 
less be  developed  which  would  regularly  mature  seed.  The  hardy 
varieties  of  apples,  pears,  plums,  and  grapes  do  well  and  the  fruit 
industry  could  be  profitably  extended  on  this  phase  of  the  Miami 
sand. 

Commerical  fertilizers  are  not  used  to  any  great  extent  at  present, 
but  a  small  amount  of  stable  manure  is  applied.  Clover,  rye,  and 
buckwheat  are  sometimes  plowed  under,  a  practice  which,  should  be 
more  generally  followed  in  order  to  build  up  and  maintain  the 
productiveness  of  the  fields. 

Farms  on  this  soil,  partially  improved,  bring  from  $10  to  $40  an 
acre,  depending  on  location  and  improvements.  Stump  land  can  be 
bought  as  low  as  $7.50  an  acre.  Timbered  land  is  owned  principally 
in  large  tracts  by  the  large  lumber  companies  and  is  not  for  sale. 

Pine  plains  phase. — ^The  Miami  sand  (Pine  plains  phase)  to  a 
depth  of  2  to  4  inches  consists  of  a  brown  or  grayish  medium  sand, 
carrying  only  a  very  small  proportion  of  organic  matter,  underlain 
to  86  inches,  and  usually  much  deeper,  by  a  yellowish-brown  or  yellow 
sand  of  medium  texture,  which  becomes  lighter  in  color  with  in- 
creased depth.  There  is  present  on  the  surface  and  mixed  with  both 
soil  and  subsoil  a  small  amount  of  glacial  gravel.  At  intervals 
throughout  this  soil,  as  in  the  Hardwood  land  phase,  clay  sometimes 
outcrops  or  comes  very  near  the  surface.  It  is  probable  that  the 
greater  part  of  the  phase  is  underlain  by  clay,  though  the  depth  of  its 
occurrence  is  irregular  and  it  often  lies  so  far  from  the  surface  as  to 
have  little  or  no  influence  on  the  crops.  In  the  borings  a  thin  layer  of 
clay  from  1  to  3  or  4  inches  in  thickness  is  sometimes  encountered,  and 
in  deep  road  cuts  these  layers  are  also  seen.    On  account  of  the  loose, . 
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open  character  of  this  soil  it  is  very  easily  cultivated  and  the  natural 
drainage  is  good. 

The  largest  area  of  the  Pine  plains  phase  occurs  along  the  Manistee 
River  in  the  north  and  northeast  portions  of  the  county.  Another 
extensive  area  is  found  to  the  north  and  northeast  of  Lake  MitchelL 
Smaller  areas  are  found  in  the  southwestern  part  of  the  survey. 

The  topography  is  level  or  undulating.  The  area  north  of  Cadillac 
has  somewhat  the  appearance  of  an  ancient  valley.  Clam  River,  the 
outlet  of  Lake  Mitchell  and  Lake  Cadillac,  passes  through  this  valley 
before  entering  the  Muskegon  River  in  Clare  County. 

The  original  forest  growth  consisted  of  Norway  and  white  pine, 
all  of  which  has  been  removed.  In  the  extreme  northeastern  and 
southwestern  parts  of  the  county  some  jack  pine  was  found.  Li 
texture  the  soil  very  much  resembles  the  phase  first  described,  but  the 
organic  matter  content  is  smaller  and  the  timber  growth  is  entirely 
different.  The  present  vegetation  consists  of  poplar,  birch,  huckle- 
berries, and  sweet  fern. 

Though  all  the  merchantable  timber  has  been  removed,  only  a  very 
small  percentage  of  this  phase  is  under  cultivation.  All  that  is  nec- 
essary to  fit  the  land  for  cultivation  is  the  rwnoval  of  the  pine  stumps. 
This  is  a  matter  of  some  difficulty  and  expense,  the  cost  of  clearing 
ranging  from  $10  to  $20  an  acre.  This  difficulty,  however,  is  now 
being  overcome  to  an  extent. 

There  has  recently  been  erected  in  Cadillac  a  plant  for  the  manu- 
facture of  turpentine  from  the  Norway  pine  stumps,  and  this  will 
enable  the  .farmers  to  have  their  land  cleared  of  stumps  without 
expense  to  them.  The  company  will  pull  the  stumps  and  pay  $2  a 
cord  of  4,000  pounds  for  them,  or  they  will  pay  $4  a  cord  for  stumps 
delivered  in  Cadillac.  They  also  hope  to  utilize  the  white  pine 
stumps  in  making  pulp.  It  is  estimated  that  from  20  to  40  per  cent 
of  the  pine  in  the  county  is  Norway. 

The  crops  grown  on  the  Pine  plains  phase  are  potatoes,  oats,  com, 
rye,  buckwheat,  beans,  pease,  and  clover.  Potatoes  are  grown  more 
extensively  than  any  other  crop,  and,  considering  the  light  character 
of  the  soil  and  the  methods  followed,  the  yields  are  good,  ranging 
from  75  to  150  bushels  per  acre.  The  yield  could  be  materially 
increased  by  plowing  under  green  crops  such  as  clover,  rye,  or  buck- 
wheat, thus  increasing  the  organic  matter  content  and  the  water- 
holding  capacity  of  the  soil.  The  yields  of  com^  oats,  beans,  and 
pease  are  lower  than  on  the  Hardwood  land  phase.  Hardy  varieties 
of  apples,  pears,  and  grapes  do  fairly  well,  though  not  grown  to  any 
extent.  The  area  of  clover  should  be  extended  and  clover  seed  made 
one  of  the  money  crops  of  the  farming  system. 

This  phase  responds  quickly  to  fertilization  and  thorough  culti- 
vation.   It  retains  moisture  remarkably  well  for  a  light  soil.    The 
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land  ranges  in  value  from  $5  to  $20  an  acre,  depending  upon  loca- 
tion and  improvements. 

Pine  hills  phase. — ^The  Pine  hiUs  phase  of  the  Miami  sand  to  a 
depth  of  from  2  to  4  inches  consists  of  a  gray  or  brownish  medium 
sand,  containing  very  little  organic  matter.  The  subsoil,  to  a  depth 
of  36  inches  and  usually  much  deeper,  consists  of  a  yellow  medium 
sand,  which  beccnnes  lighter  in  color  with  increasing  depth.  There 
is  present  on  the  surface  and  mixed  with  the  soil  and  subsoil  from 
5  to  15  per  cent  of  gravel. 

The  topography  is  rolling  to  hilly  and  broken.  On  account  of 
this  and  the  loose,  open  character  of  the  soil  the  natural  drainage  is 
very  free  and  the  soil  is  droughty.  As  far  as  types  of  native  vege- 
tation and  soil  texture  and  structure  are  concerned,  this  soil  is  iden- 
tical with  the  Pine  plains  phase.  The  difference  in  topography  and 
agricultural  value,  however,  is  so  marked  that  it  was  considered 
advisable  to  show  the  soil  as  a  distinct  phase.  It  contains  a  little 
more  gravel  than  the  Pine  plains  phase,  but  this  in  itself  would  not 
justify  a  separation. 

The  most  of  the  Pine  hills  phase  occupies  the  southern  part  of 
Cedar  Creek,  the  northern  and  eastern  parts  of  Haring,  and  the 
northeastern  part  of  Clam  Lake  townships.  Another  area  of  con- 
siderable extent  is  found  in  the  southern  part  of  Cherry  Grove  Town- 
ship. 

The  original  timber  growth  consisted  of  Norway  and  white  pine, 
all  of  which  has  been  removed.  The  tree  growth  at  present  consists 
of  poplar  and  birch,  with  an  undergrowth  of  shrubs,  such  as  huckle- 
berries and  sweet  fern. 

Only  a  few  scattered  fields  are  cultivated,  and  it  is  unlikely  that 
much  of  the  phase  will  ever  be  utilized  for  agriculture.  It  is  really  a 
nonagricultural  soil  and  should  be  reforested.  Land  of  this  charac- 
ter can  be  bought  from  $2  to  $10  an  acre. 

The  following  table  gives  the  average  results  of  mechanical  analyses 
of  fine-earth  samples  of  the  three  phases  of  Miami  sand : 


Mechanical  analyses  of  Miami  sand. 


Number. 


Descrip- 
tion. 


Fine 
gimyeL 


Coane 
sand. 


Me- 
dium 
■and. 


Fine 
sand. 


Very 
fine 
sand. 


SUt. 


Claj. 


Hardwood  land  phase; 

19066,19688,19635.. 

19067.19684,19686.. 
Pine  plains  phase: 

19084,19681 

19086,19682 

Pine  hills  phase: 

19689 

19640 


Soil 

SubeoU.. 

BoU 

8ab«>il.. 

Sou 

SubaoU.. 


1.0 
.6 

.8 
.2 

.0 
.0 


PtreL 
16.9 
18.6 

16.9 
14.6 

10.1 
11.1 


Per  el. 
28.9 
27.2 

82.2 
85.1 

45.1 
49.4 


Perd, 
89.6 
44.8 

89.8 
48.1 

86.1 
84.7 


PereL 
8.1 
8.2 

^1 
2.8 

L4 
.9 


PtrcL 
8.8 
8.4 

6.1 
2.4 

5.0 
1.6 


PtrcL 
2.9 
2.5 

2.9 
2.8 

2.2 
2.2 
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DXTKKSKK  CLAY  LOAM. 

The  soil  of  the  Dunkirk  clay  loam  consists  of  4  to  6  inches  of  lij^t- 
brown  heavy  loam,  silt  loam,  or  light  clay  loam.  The  subsoil  to  a 
depth  of  36  inches  is  a  brownish-red  clay  loam  or  clay.  The 
variation  in  the  soil  texture  is  due  to  the  fact  that  the  type  occurs 
only  in  small  areas  and  the  material  is  more  or  less  mixed  with  the 
surrounding  lighter  soils.  Although  this  is  the  heaviest  soil  in  the 
area  and  the  most  difficult  to  cultivate,  no  trouble  is  experienced  in 
securing  a  good  seed  bed  if  plowed  under  favorable  moisture  condi- 
tions. 

There  are  only  a  few  square  miles  of  the  Dunkirk  clay  loam  in  the 
county.  One  small  area  occurs  about  1  mile  south  of  Lake  Cadillac 
and  another  of  about  equal  size  is  found  in  the  southeastern  comer 
of  Greenwood  Township.  Other  smaller  areas  occur  throughout  the 
county,  many  being  too  small  to  be  represented  upon  the  soil  map. 

The  Dunkirk  clay  loam  is  of  glacial  origin,  and  the  greater  pro- 
portion of  the  county  is  probably  underlain  at  varying  depths  by 
material  similar  to  that  giving  rise  to  this  type  of  soil. 

The  surface  is  level  or  gently  rolling.  The  natiiral  drainage  is 
fairly  good,  though  in  some  places  it  could  be  materially  improved 
by  tile  drains. 

The  same  crops  are  grown  on  this  soil  as  on  the  Miami  sand 
(Hardwood  land  phase),  but  the  yields  are  usually  somewhat  better. 
It  is  a  strong,  productive  soil.  Plowing  should  be  deeper  than  on 
the  light  soils,  and  more  thorough  subsequent  cultivation  is  neces- 
sary. It  is  better  adapted  to  the  production  of  hay  and  grain  than 
to  potatoes. 

CLYDE  CLAT  LOAM. 

The  Clyde  clay  loam  consists  of  a  light-textured  black  clay  loam 
to  a  depth  of  6  or  8  inches,  underlain  by  a  bluish  or  drab-colored, 
heavy  plastic  clay  loam  extending  to  a  depth  of  36  inches.  The  soil 
is  variable,  being  more  or  less  mixed  with  material  from  the  adjoin- 
ing lighter  types  of  soil. 

The  area  of  this  soil  is  very  limited — ^less  than  1  square  mile  in  all. 
This  occurs  in  two  small  areas  in  the  eastern  part  of  Greenwood 
Township.  It  was  formerly  swamp  land,  but  having  been  reclaimed 
it  is  now  used  for  the  production  of  hay.  Yields  of  from  1  to  2  tons 
per  acre  are  obtained.  The  natural  drainage  is  poor,  but  open  ditches 
have  been  constructed  to  carry  off  the  surplus  water. 

As  the  soil  is  variable  and  of  such  small  extent  no  samples  were 
collected  for  analyses. 

MUCK. 

Muck  consists  of  vegetable  mold  in  various  stages  of  decomposi- 
tion.   The  greater  portion  is  of  black  color  and  thoroughly  decom- 
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posed ;  the  remainder  is  brown,  and  would  be  more  properly  classed 
as  peat  if  of  sufficient  extent  There  are  no  extensive  areas  of 
Muck,  but  it  is  found  along  parts  of  nearly  all  the  smaller  streams 
and  to  a  slight  extent  along  the  Manistee  River. 

The  original  growth  consisted  of  white  cedar,  spruce,  and  tama- 
rack, with  some  ash. 

The  Muck  is  shallow  in  small  areas,  often  not  exceeding  1  foot, 
while  in  the  larger  areas  it  extends  to  a  depth  of  from  3  to  10  feet 
Except  in  a  few  places,  where  the  substratum  is  clay,  it  is  underlain 
by  sand. 

None  of  this  soil  is  cleared  and  under  cultivation.  At  present  it 
is  poorly  drained  and  in  a  swampy  condition.  Most  of  it  is  capable 
of  being  reclaimed,  and  when  cleared  and  put  under  cultivation  will 
be  a  valuable  soil,  especially  for  gardening. 

SUMMARY. 

Wexford  County  lies  in  the  northwestern  portion  of  the  southern 
peninsula  of  Michigan.  It  has  an  area  of  366,272  acres,  or  about 
572  square  miles.  The  topography  varies  from  level  to  hilly  and 
broken,  the  greater  part,  however,  being  level  to  gently  rolling.  Ex- 
cept in  the  southeastern  Comer,  which  drains  through  Clam  River 
into  the  Muskegon  River,  the  drainage  of  the  county  is  into  the 
Manistee  River. 

The  first  settlement  was  made  in  the  area  in  1863,  and  in  1869  the 
county  was  organized.  Cadillac,  the  county  seat,  was  incorporated 
in  1877  and  is  the  most  important  point  in  the  county.  Aside  from 
its  importance  as  a  lumber  town,  it  is  fast  coming  to  the  front  as  a 
distributing  center  for  agricultural  supplies  and  as  a  shipping  point 
for  all  farm  products.    Its  population  at  present  is  9,000. 

The  Grand  Rapids  and  Indiana,  the  Ann  Arbor,  and  the  Manistee 
and  Northeastern  railroads  traverse  the  county. 

The  winters  are  long  and  cold,  but  the  temperature  is  uniform. 
The  climate  in  summer  is  delightful  and  vegetation  grows  rapidly. 
The  average  annual  rainfall  of  32.4  inches  is  fairly  well  distributed 
throughout  the  year. 

Originally  the  county  was  covered  with  forest.  The  pine  has  been 
removed  and  also  the  greater  part  of  the  hardwood.  About  15  to  20 
per  cent  of  the  area  is  under  cultivation,  and  by  far  the  greater  pro- 
portion of  this  is  in  the  Hardwood  land  phase  of  the  Miami  sand. 

Lumbering  is  still  an  important  industry.  The  output  of  the  mills 
within  the  county  amounts  to  over  100,000,000  feet  annually.  The 
.cut-over  lands  are  being  settled  and  agriculture  is  coming  to  the 
front. 

The  products  of  the  farm  are  potatoes,  com,  oats,  wheat,  rye,  buck- 
wheat, hay,  beans,  pease,  garden  truck,  and  fruit.    Potatoes  form  the 
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money  crop.  The  soil  is  well  adapted  to  potatoes  and  yields  range 
from  75  to  300  bushels  per  acre,  Oats  and  wheat  do  fairly  well,  but 
wheat  should  be  confined  to  a  heavier  soil.  Although  com  matures 
here,  both  flint  and  dent  varieties  being  grown,  a  strain  better  adapted 
to  the  soil  and  climatic  conditions  should  be  developed.  Eye  and 
buckwheat  do  well,  also  pease  and  beans.  The  hardy  varieties  of 
apples,  pears,  and  grapes  do  well,  though  not  grown  extensively. 
The  dairy  industry  while  unimportant  is  growing.  The  dairy  prod- 
ucts are  all  consumed  in  the  local  markets. 

No  definite  crop  rotation  is  followed,  but  it  is  customary  to  grow 
potatoes  on  new  ground  for  one  or  two  years,  usually  followed  by  com, 
after  which  the  field  may  be  seeded.  Potatoes  usually  follow  the  sod. 
Rye  and  buckwheat  and  clover  are  sometimes  grown  as  green  manure 
crops.  No  commercial  fertilizers  are  used,  but  some  barnyard  manure 
is  applied. 

Labor  for  the  farm  can  be  readily  secured  for  $20  to  $25  a  month, 
with  board.  About  91  per  cent  of  the  farms  are  operated  by  the 
owner.    The  average  size  of  a  farm  is  about  80  acres. 

Four  soil  types,  including  Muck,  were  mapped.  Miami  sand,  which 
is  shown  in  three  phases,  is  the  most  extensive  type,  covering  97.5  per 
cent  of  the  county,  the  most  important  phage  being  locally  known  as 
hardwood  land.  Although  a  light  soil,  it  yields  well  and  its  pro- 
ductiveness can  be  maintained  by  proper  cultivation  and  fertilization. 
The  average  value  of  farms  on  this  phase  of  the  Miami  sand  is  from 
$15  to  $20  an  acre. 

The  Miami  sand  (Pine  plains  phase)  is  also  a  light  soil,  but  it  has 
agricultural  possibilities  which  are  just  beginning  to  be  developed. 
The  soil  contains  but  little  organic  matter,  but  as  it  responds  quickly 
to  intelligent  treatment  it  can  be  built  up  and  profitable  yields  secured. 

The  Miami  sand  (Pine  hills  phase)  is  a  nonagricultural  soil  and 
the  entire  area  should  be  reforested.  It  represents  the  broken  and 
hilly  land,  and  only  a  few  fields  have  been  cleared. 

The  Dunkirk  clay  loam  is  the  heaviest  type  in  the  area.  It  is 
adapted  to  general  farming,  but  owing  to  its  small  ei^ent  it  is 
unimportant. 

Less  than  1  square  mile  of  the  Clyde  clay  loam  was  mapped.  It  is 
devoted  to  the  production  of  hay,  which  does  very  well. 

The  areas  of  Muck  are  uncleared  and  still  remain  in  a  swampy  condi- 
tion.   They  will  form  a  valuable  soil  when  brought  under  cultivation. 
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By  QROVB  B.  JONES  and  CORNELIUS  VAN  DUYNE. 
DESCRIPTION  OF  THE  AREA. 

Allen  County  is  located  in  the  northeastern  part  of  Indiana,  and  is 
bounded  on  the  north  by  Dekalb  and  Noble  counties ;  on  the  east  by 
the  State  of  Ohio;  on  the  south  by  Wells  and  Adams  counties;  and 
on  the  west  by  Whitney  and  Huntington  counties.  The  county  is 
included  within 
meridians  84*^  60' 
and  85°  20'  26" 
west  from  Green- 
wich and  parallels 
40°  50'  30"  and 
40°  18'  north  lati- 
tude.  It  is  the 
largest  county  in 
the  State,  and  em- 
braces an  area  of 
667  square  miles,  or 
426,880  acres. 

The  surface  fea- 
tures of  the  county 
are  those  character- 
istic of  a  glaciated 
region,  varying 
from  low,  level,  or 
depressed  area  s — 
the  sites  of  ancient 
lakes — ^t  o  rolling 
and  hilly,  the  latter 
being  the  usual  sur- 
f  a  c  e  features  of 
moraines.  The 
morainic  belt  ex- 
tends in  a  north- 


Fie.  80.— Sketch  map  showing  location  of  the  Allen  County 
area,  Indiana. 


easterly-southwesterly  direction  across  the  county.  It  passes  through 
Fort  Wayne,  where  it  is  intersected  by  the  St.  Joseph  and  St.  Marys 
rivers,  which  at  this  point  unite  to  form  the  Mamnee  River.  From 
Fort  Wayne  a  lobe  of  this  moraine  extends  southeast  to  the  county 
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line.  The  extreme  northwest  comer  of  the  county  is  also  crossed  by 
another  morainic  strip. 

These  morainic  belts  present  a  varied  topography  and  give  to  the 
county  is  most  rugged  scenery.  Though  their  general  elevation 
is  much  above  the  surrounding  country  and  their  surface  for  the 
most  part  is  rolling  to  hilly,  there  occur  many  small,  level  to  gently 
undulating  areas.  Between  the  morainic  hills  and  ridges  numerous 
swamps,  saucerlike  depressions,  and  small  lakes  form  a  salient  fea- 
ture of  the  landscape  everywhere.  In  the  northern  part  of  the 
county  the  hills  and  kamelike  eminences  occur  particularly  well 
developed,  especially  in  Perry  and  Cedar  Creek  townships.  The 
highest  point  in  the  county  is  located  upon  "  Dutch  Ridge,"  in  Perry 
Township.  This  ridge  is  a  broken,  gullied  strip  of  country,  witii 
an  average  height  of  about  50  feet  above  the  surrounding  lowlands. 
The  sides  of  the  ridge  are  badly  dissected  and  eroded  by  deeply  cut, 
steep-sided,  irregular  valleys,  varying  in  width  from  one-eighth  to 
one-fourth  mile.  Some  of  the  valleys  in  the  morainic  country  have 
the  appearance  of  having  carried  much  larger  vdumes  of  water  in 
former  times  and  of  having  later  become  partially  filled  with  glacial 
debris.  These  valleys  vary  in  width  from  one-eighth  to  <Hie-fourth 
mile. 

Generally  speaking,  the  southern  half  of  the  county  consists  of 
intermorainic  stretches  having  a  gently  undulating  to  fairly  level 
topography.  The  exceptions  are  found  in  the  southwest  corner  and 
along  the  east  side  of  the  St.  Marys  River,  where  the  moraines  give 
rise  to  gently  rolling  to  hilly  country. 

The  Maumee  Lake  Bottom,  which  embraces  over  100  square  miles 
of  country  in  the  eastern  part  of  the  county,  is  the  largest  level  area. 
The  surface  features  are  level  to  gently  undulating,  with  an  occasional 
knoll  or  ridge.  This  tract  was  known  as  the  Black  Swamp,  but  has 
been  reclaimed  by  artificial  drainage. 

Another  level  semiswampy  area  is  found  extending  southwest  from 
Fort  Wayne  to  the  western  boundary  of  the  county.  This  formation 
represents  an  abandoned  channel  which  at  one  time  conveyed  the 
waters  of  Lake  Maumee  into  the  Wabash  River.  It  is  locally  known 
as  Little  River  Prairie. 

The  St.  Joseph  and  St.  Marys  rivers  rise  in  Ohio  and  flow  through 
the  eastern  portion  of  Allen  County  to  Fort  Wayne.  The  St.  Joseph 
flows  in  a  general  southwesterly  direction,  the  St.  Marys  in  a 
northwesterly  direction,  until  they  unite  at  Fort  Wayne,  forming  the 
Maumee  River.  The  eastern  and  central  parts  of  the  county  are 
therefore  drained  by  these  three  rivers  and  their  tributaries. 

The  western  part  of  the  county  is  drained  by  Eel  River,  Aboite 
Creek,  Little  Prairie  Creek,  and  the  tributaries  of  these  streams. 
This  drainage  is  in  a  southwest  direction  to  the  Wabash  River.    The 
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county  thus  forms  a  watershed,  part  of  whose  waters  discharge 
through  the  Maumee,  the  Great  Lakes,  and  the  St.  Lawrence  mto  the 
Atlantic,  and  the  rest  through  the  Wabash,  Ohio,  and  Mississippi 
into  the  Gulf  of  Mexico. 

Fort  Wayne,  the  only  city  of  the  county,  has  an  estimated  popula- 
tion of  61,195.  It  is  situated  nearly  in  the  geographical  center  of  the 
county  and  is  sometimes  called  the  "  Summit  City,"  because  it  is  at 
about  this  point  that  the  east  and  west  railway  lines  cross  the  divide 
between  the  waters  which  flow  into  the  Mississippi  and  those  which 
flow  into  Lake  Erie.  Fort  Wayne  is  the  county  seat  and  is  a  pro- 
gressive and  prosperous  city.  It  covers  an  area  of  9  square  miles  and 
has  a  number  of  manufacturing  plants. 

There  are  a  number  of  small  towns  and  villages  in  the  county.  In 
the  northern  half  are  Dunfee,  Areola,  Huntertown,  Ari,  Leo,  Cedar- 
ville,  Grabill,  Maysville,  Harlan,  and  Woodburn,  named  in  order 
from  west  to  east.  In  the  southern  half  and  named  in  the  same 
direction  are  Zanesville,  on  the  southern  margin,  Ninemile,  Yoder, 
Poe,  New  Haven,  Hoagland,  Maples,  Monroeville,  Townley,  Baldwin, 
Dixon,  and  Edgerton. 

General  Anthony  Wayne,  on  September  18,  1794,  selected  the 
present  site  of  the  city  of  Fort  Wayne,  at  the  junction  of  the  St 
Marys  and  St.  Joseph  rivers.  This  early  white  settlement  was 
known  as  Fort  Deposit,  and  furnished  protection  to  the  pioneers. 
Much  interesting  history  is  linked  about  this  spot.  It  was  called  by 
the  Indians  Ke-ki-on-ga,  meaning  "  Central  City." 

Under  the  treaty  of  St.  Marys,  1818,  lands  ceded  by  the  Indians 
came  into  possesison  of  the  United  States.  In  1822  Fort  Wayne  was 
laid  out,  and  in  1823  the  county  of  Allen  was  organized  out  of  Ban- 
dolph  and  Delaware  counties. 

The  first  settlers  came  in  by  way  of  the  St.  Marys  River,  from 
Ohio,  New  York,  and  other  eastern  States.  They  selected  the  tim- 
ber lands  along  the  St.  Joseph  and  St.  Mvltjs  rivers  for  their  first 
settlements.  The  tide  of  immigration,  however,  did  not  begin  until 
the  decade  of  1840-1850. 

The  county  roads  as  a  rule  are  in  good  condition.  The  principal 
roads  leading  into  Fort  Wayne  are  macadamized  or  graveled,  and  in 
the  eastern  and  southeastern  parts  of  the  county  there  are  many  miles 
of  permanent  macadam  roads.  Much  of  the  material  used  for  road 
construction  is  a  durable  blue  limestcme,  but  upon  about  half  of  the 
roads  of  the  county  the  gravel  deposits,  which  are  so  common  in  the 
morainic  sections,  have  been  utilized.  This  material  is  often  too 
fine  for  good  results,  and  in  all  cases  is  less  durable  than  the  limestone. 
Where  the  Clyde  clay  and  other  heavy  soils  are  crossed  by  roads  not 
graveled  they  become,  in  wet  ^asons,  almost  impassable  from  deep, 
stiff  mud. 
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Allen  County  is  well  supplied  with  railway  lines.  With  the  ex- 
ception of  the  extreme  northeastern  township,  Scipio,  every  township 
is  traversed  by  one  or  two  lines  of  railway,  and  shipping  points  are 
easily  reached  from  all  parts.  The  following  railroads  enter  Fort 
Wayne:  The  Pennsylvania  (main  line),  the  Grand  Rapids  and  Indi- 
ana, the  Wabash  (two  lines),  the  Lake  Erie  and  Western,  the  Lake 
Shore  and  Michigan  Southern,  the  New  York,  Chicago  and  St.  Louis, 
and  the  Cincinnati,  Hamilton  and  Dayton.  The  Vandalia  Bailroad 
crosses  the  northwest  comer  of  the  county  and  furnishes  an  outlet 
for  that  section.  In  addition  to  the  steam  roads  the  following  elec- 
tric lines  center  at  Fort  Wayne :  The  Fort  Wayne  and  Wabash  Val- 
ley Traction  Company's  lines  run  southwest  from  the  city  along  the 
northern  edge  of  the  "  prairie  "  to  Huntington,  Indianapolis,  and 
Lafayette.  Another  line  runs  south  to  Bluffton.  The  Ohio  Elec- 
tric Railway  Company's  lines  pass  east  through  New  Haven  and 
Monroeville  to  Van  Wert  and  Lima,  Ohio.  The  Fort  Wayne  and 
Springfield  Railway  runs  southeast  to  Decatur,  and  the  Toledo  and 
Chicago  Interurban  Railway  runs  north  through  Huntertown  to 
Waterloo.  A  proposed  electric  line  running  northwest  from  Fort 
Wayne  will,  when  completed,  connect  it  with  South  Bend,  Ind. 

Fort  Wayne  is  the  market  for  all  of  the  products  of  the  county,  and 
considerable  produce  is  shipped  in  from  outside  districts. 

GLIMATB. 

The  climate  of  Allen  County  is  healthful  and  well  suited  to  carry- 
ing on  general  farming.  No  ofScial  weather  records  are  available 
for  the  county ;  those  which  appear  in  the  accompanying  table  were 
taken  from  the  records  of  the  Weather  Bureau  station  at 'Angola, 
two  counties  to  the  northward.  It  is  believed,  however,  that  the 
data  given  represent  approximately  the  conditions  which  prevail 
over  Allen  County. 

The  winters  are  rather  long  and  cold,  and  are  usually  accompanied 
by  considerable  snow.  The  mean  temperature  for  December,  Jan- 
uary, and  February,  covering  a  period  of  eighteen  years,  is  about 
26°  F.,  while  that  for  the  three  following  months  for  the  same  period 
is  about  48°  F.  The  mean  temperature  for  the  months  of  June,  July, 
and  August,  covering  a  period  of  eighteen  years,  is  about  72°  F., 
while  that  for  the  three  following  months  for  the  same  period  is 
about  51°  F.  The  mean  annual  temperature  is  about  49°  F.  The 
temperature  seldom  reaches  100°,  and  zero  weather  seldom  lasts  for 
more  than  one  or  two  days  at  a  time. 

The  mean  annual  precipitation  for  a  period  of  eighteen  years  is 
about  39  inches.  The  mean  snowfall  for  December,  January,  and 
February  covering  this  same  period  is  about  29  inches.    During 
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these  same  months,  however,  a  considerable  precipitation — ^about  2^ 
inches  monthly — occurs  in  the  form  of  rain.  For  March,  April, 
and  May  the  mean  rainfall  is  about  10  inches,  while  the  snowfall  is 
also  about  10  inches.  During  the  summer  months  of  Juac,  July,  and 
August  the  average  rainfall  is  about  3^  inches  per  month,  while  that 
for  the  following  three  months  is  about  the  same.  In  general,  the 
rainfall  is  quite  evenly  distributed  throughout  the  growing  season. 
Crops  seldom  suffer  from  extreme  drought  or  from  excessive  moisture. 
The  length  of  the  growing  season  is  about  five  and  one-half  months, 
the  average  dates  of  the  last  killing  frost  in  the  spring  and  the  first 
in  the  fall  for  a  period  of  fifteen  years  being  April  27  and  October  14, 
respectively.  During  this  same  period  the  very  latest  date  of  a 
killing  frost  in  the  spring  was  May  21,  and  the  earliest  in  the  fall 
was  September  21,  The  climatic  conditions  of  the  county  are  repre- 
sentative of  those  over  a  large  portion  of  the  northeastern  United 
States. 

Normal  monthly,  seaaonaU  and  annual  temperature  and  precipitation  at  Angola. 


Precipitotion. 

Month. 

Mean. 

Abnolnte 
max- 
imum. 

Absolute 
min- 
imum. 

Mean. 

ToUl 
amount 
for  the 
driest 
year. 

Total 
amount 
for  the 
wettest 

year. 

Snow, 
average 
depth. 

December 

OF. 
29 
24 
24 

66 
64 
62 

OF. 
-18 
—20 
-26 

IncKet, 
2.6 
2.4 

2.8 

Inches. 
2,0 
1.8 
2.2 

Inches. 
1.5 
2.4 
2.0 

Inches. 
8.7 

January 

10.8 

February 

9.7 

Winter 

26 

7.8 

6.0 

5.9 

29.2 

March 

84 
48 
61 

76 
90 
100 

-10 
15 
26 

8.0 
2.8 
4.0 

2.7 
2.1 
6.6 

8.1 
5.9 
4.4 

7.8 

April 

2.7 

May.::.;:::::::.:: :::::::::: 

0.2 

Sorins 

48 

9.8 

10.4 

18.4 

10.7 



June 

70 
74 
71 

104 
104 
101 

88 
45 
44 

3.9 
4.0 
8.2 

1.8 
1.1 
0.9 

8.6 
12.8 
7.6 

0.0 

July 

0.0 

AOfilKft 

0  0 

72 

11.1 

8.8 

24.0 

0.0 

September 

64 

61 
88 

100 
90 
76 

28 
18 

7 

8.5 
2.9 
8.6 

6.2 
8.0 
2.7 

5.9 
0.8 
2.1 

0.0 

October 

0.1 

November 

5.1 

FWl 

61 

10.0 

10.9 

8.8 

5.2 

Year 

49 

104 

-25 

88.7 

81.1 

62.1 

45.1 

AGRICULTURE. 


The  development  of  agriculture  in  the  early  days  was  necessarily 
slow,  for  the  country  was  heavily  forested  with  oak,  hickory,  elm, 
maple,  beech,  and  other  hardwoods.  Com  was  the  chief  crop  planted 
in  the  partially  broken  new  ground.    This  crop  was  usually  followed 
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by  wheat,  wbila  another  area  was  cleared  for  com  the  following  year. 
On  account  of  the  absence  of  ready  markets  the  most  of  the  grain 
produced  was  consumed  at  home.  Occasionally  ox  teams  battled 
small  loads  of  grain  to  Chicago  or  Cincinnati  and  returned  with  other 
provisions.  On  account  of  the  distance  and  the  poor  condition  of 
the  roads  such  trips  usually  required  several  weeks. 

Upon  the  completion  of  the  Erie- Wabash  Canal  in  1843,  which 
furnished  direct  communication  with  the  Ohio  River,  the  development 
of  agriculture  became  more  rapid.  Large  areas  were  cleared,  better 
farming  implements  were  used,  and  higher  prices  were  paid  for  the 
products. 

After  immigration  became  active  in  the  forties  and  fifties,  the 
development  was  steady.  About  twenty  years  after  the  completion 
of  the  canal — that  is,  in  1863 — the  Wabash  Railroad  was  constructed 
and  other  lines  soon  followed,  forcing  the  abandonment  of  the  canal 
in  1881.  About  this  time  large  areas  of  swamp  land  lying  south  of 
the  canal  were  cleared,  drained,  and  put  in  cultivation,  and  to-day 
only  a  small  percentage  remains  unreclaimed.  These  drained  swamp 
lands  are  the  strongest  com  soils  in  the  county,  command  the  highest 
price,  and  are  an  important  factor  in  the  county's  wealth. 

The  general  character  of  agriculture  has  not  greatly  changed  since 
the  beginning.  Corn  and  wheat  constituted  the  first  crops,  but  the 
yield  of  wheat  has  gradually  decreased  because  of  continuous  crop- 
ping, and  more  attention  has  been  given  to  oats  and  hay.  During 
the  last  twenty  years  the  acreage  devoted  to  corn  and  oats  has  greatly 
increased,  owing  to  the  draining  of  the  swamp  lands.  According  to 
the  census  of  1900  the  number  of  acres  in  com  was  70,840,  in  oats 
50,715,  and  in  wheat  3,765.  This  year,  1908,  it  is  believed  the  wheat 
acreage  is  not  over  2,000  acres,  though  this  small  showing  is  due 
partially  to  the  very  dry  fall,  which  prevented  seeding.  The  average 
yield  per  acre  of  hay  for  the  county  is  about  IJ  tons.  The  first  crop 
of  clover  is  cut  for  hay  and  the  second  generally  harvested  for  the 
seed.  By  this  method  little  or  no  humus  is  added  to  the  soil  and  the 
grass  lands  of  the  county  are  generally  deficient  in  organic  matter. 
Alfalfa  can  be  successfully  grown  on  the  upland  soils  and  should  be 
more  extensively  planted.  It  will  prove  a  valuable  feed,  a  splendid 
soil  renovator,  and  of  importance  in  the  system  of  rotation.  Buck- 
wheat, rye,  rape,  and  sugar  beets  are  grown  to  a  limited  extent.  The 
sugar  beets  are  produced  upon  the  Clyde  clay  in  the  eastern  part  of 
the  county,  the  yields  ranging  from  fair  to  good.  The  beets  are 
shipped  to  Fremont,  Ohio,  where  is  located  the  nearest  sugar  factory. 

The  soil  and  climatic  conditions  are  well  suited  to  sugar  beets,  and 
there  would  seem  to  be  no  reason  why  the  acreage  of  this  crop  should 
not  be  greatly  increased.  Many  of  the  beets  now  produced  are  grown 
under  contract,  the  price  paid  being  $5  a  ton.    The  cost  of  seed  per 
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acre  is  $2.50,  for  the  hire  of  the  company's  tools  65  cents,  and  weeding 
and  thinning  $18  per  acre.  The  yield  this  year  ranged  from  8  to  10 
tons  per  acre.    Comparatively  little  commercial  fertilizer  is  used. 

Stock  raising  has  never  been  of  great  importance  and  at  present 
is  confined  chiefly  to  the  production  of  pork.  Dairying  has  never 
been  extensively  carried  on  and  provides  only  for  the  local  demand. 

With  the  growth  of  Fort  Wayne  into  a  large  manufacturing  city 
and  the  resulting  increase  in  demands  for  fruit  and  vegetables,  more 
attention  has  been  given  to  these  special  crops.  The  city  furnishes  a 
splendid  market  for  such  products,  all  of  which  do  well  on  the  sandy 
soils  just  east  and  west  of  town.  Apple  and  peach  orchards  planted 
upon  the  Dunkirk  sandy  loam  and  given  proper  care  will  doubtless 
prove  remunerative.  Potatoes  grow  well  upon  the  lighter  soils  and 
upon  the  lighter  phases  of  the  Muck  and  Peat  areas.  The  supply  of 
vegetables  and  fruit  is  even  yet  inadequate,  and  many  carloads  are 
shipped  in  annually. 

The  importance  of  crop  rotation  is  recognized  and  quite  generally 
practiced  upon  the  Miami  clay  loam.  The  common  practice  consists 
of  plowing  sod  land  for  corn,  following  this  with  oats,  and  then  with 
wheat.  If  wheat  is  included  in  the  rotation,  timothy  is  usually  sowed 
in  the  fall  and  clover  in  the  spring ;  otherwise  both  are  sow«d  in  the 
spring  with  the  oats.  The  land  is  allowed  to  remain  in  grass  for  two 
or  three  years,  the  period  depending  usually  on  the  ability  of  the 
clover  to  withstand  the  heaving  of  the  soil  and  on  the  relative  prices 
of  hay  and  com.  On  the  Miami  black  clay  loam  wheat  is  usually 
omitted  from  the  rotation  and  com  is  planted  for  two  or  more  years. 
The  Clyde  clay  in  planted  to  corn  for  several  successive  seasons,  fol- 
lowed by  oats,  seeded,  and  allowed  to  remain  in  clover  only  one  j^ear. 

The  matter  of  drainage  is  an  important  problem  for  the  farmer  of 
Allen  County,  and  especially  is  this  true  in  the  eastern  and  north- 
western parts  of  the  county.  Most  of  the  farms  of  the  upland  arc*, 
equipped  with  effective  systems  of  tile  drains.  In  the  large  level 
tracts  of  land  the  main  open  ditches  become  partially  filled  with  sedi- 
ment and  plant  growth  and  require  frequent  cleaning.  Ditching  ma- 
chines for  constructing  the  small  lateral  ditches  are  in  common  use. 
Tile  is  manufactured  in  several  places  in  the  county  and  can  be  se- 
cured at  reasonable  prices. 

Eel  Kiver  ditch,  completed  in  1887,  is  11  miles  long  and  drains  over 
3,000  acres  of  land.  Little  River  ditch,  completed  in  1889,  with  all 
its  branches,  is  40  miles  in  length  and  furnishes  an  outlet  for  the  water 
which  falls  upon  200,000  acres. 

In  1900  the  value  of  farm  lands  and  improvements  of  Allen 
County,  exclusive  of  buildings,  was  $14,565,350,  and  the  value  of 
farm  buildings  amounted  to  $4,707,320.  The  farms  contain  a  total 
area  of  397,235  acres  and  have  an  average  extent  of  90  aqres.    The 
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value  of  farm  land  ranges  from  $50  to  $150  an  acre.  The  corn  and 
truck  soils  command  the  highest  price.  Drained  Muck  sells  for  about 
$80  an  acre,  and  much  of  this  soil  could  be  improved  by  more  com- 
plete drainage  systems. 

About  60  per  cent  of  the  farms  are  operated  by  the  owners.  Where 
tenanted,  share  rent  is  the  common  plan,  although  a  money  rental  is 
coming  into  more  general  use.  The  usual  rent  on  the  share  basis  is 
two-fifths  of  the  products,  the  renter  furnishing  everything.  When 
the  owner  furnishes  the  seed,  etc.,  he  gets  one-half  of  the  products. 
Money  rents  range  from  $2  to  $5  an  acre,  depending  upon  the  kind 
and  condition  of  the  soil  and  the  character  of  the  improvements.  Day 
laborers  receive  $2  to  $2.50,  and  those  hired  by  the  month  frcnn  $15 
to  $30,  with  board. 

The  agriculture  of  Allen  County  is  of  a  progressive  and  advanced 
t  y pe.  Farm  machinery  of  the  latest  designs — corn  planters,  shredders, 
harvesters,  wheat  drills  and  harvesters,  manure  spreaders,  ditching 
machines,  in  fact  everything  needed  to  handle  the  soil  and  the  crops 
in  the  most  economical  way — is  found  upon  the  farms.  The  soils 
being  strong  and  fertile,  but  little  resort  is  had  to  commercial  ferti- 
lizers. On  the  other  hand,  the  great  value  of  barnyard  manure  is 
thoroughly  appreciated,  and  large  quantities  are  used,  mainly  on  the 
corn  and  wheat. 

SOILS. 

Indiana  lies  within  the  region  which  during  comparatively  recent 
geological  time  was  subjected  to  glaciation,  the  ice  having  invaded 
the  country  a  number  of  times.  This  great  snow-covered  ice  sheet, 
1,000  feet  or  more  in  thickness,  covered  the  country  as  far  south  as 
the  Ohio  River  and  in  some  places  beyond  that  river,  just  as  Green- 
land is  covered  to-day.  During  its  slow  advance  southward  great 
quantities  of  earth  and  rock  which  were  carried  on  the  ice,  pushed 
along  beneath  it,  crushed  and  mingled,  were  upon  the  melting  of  the 
ice  sheet  left  as  a  thick  mantle  over  the  surface  of  the  country,  in 
many  cases  entirely  obliterating  the  then  existing  surface  features. 
Geologists  believe  that  there  were  four  or  five  successive  invasions  of 
the  ice  over  this  section,  each  adding  to  the  vast  deposits  found  to- 
day— an  earthy  mass  of  heterogeneous  material  covering  the  northern 
three-fourths  of  the  State,  in  some  places  to  a  depth  of  500  feet  In 
Allen  County  the  depth  of  the  deposits  ranges  from  40  to  280  feet. 

As  far  as  Allen  County  is  concerned,  the  most  important  period 
of  glaciation  was  the  AVisconsin  stage,  a  period  marked  by  heavier 
deposits  of  drift  than  those  of  any  other  ice  invasion. 

Ridges  of  drift  material,  known  as  terminal  moraines,  form  im- 
portant topographic  features  of  the  county.  These  moraines  are 
varied  in  constitution  and  in  the  arrangement  of  the  different  grades 
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of  material,  like  clay,  sand,  and  gravel,  and  give  rise  to  several  soil 
series.  One  of  the  most  important  of  these  ridges  is  the  St.  Marys 
Ridge,  named  from  the  St.  Marys  River.  The  course  of  the  river 
in  the  eastern  part  of  Allen  County  is  determined  for  a  distance  of 
about  20  miles  by  this  ridge,  and  in  like  manner  the  course  of  the 
St.  Joseph  River  is  controlled  for  nearly  the  same  distance. 

Another  moraine  of  less  importance  is  known  as  the  Van  Wert 
Ridge,  which  crosses  the  Maumee  River  about  half  way  between  Fort 
Wayne  and  New  Haven.  Other  smaller  moraines  are  found  in 
different  parts  of  the  county. 

Another  topographic  feature  of  the  county,  important  both  in  area 
covered  and  its  influence  on  the  soil  formation,  is  the  extensive  de- 
pression now  known  as  the  Maumee  Valley,  which  during  Glacial 
times  was  a  great  inland  lake  receiving  the  waters  of  the  St.  Marys 
and  St.  Joseph  rivers.  The  outlet  of  this  lake  was  to  the  westward 
through  the  Little  River  and  Wabash  Valley  to  the  Gulf.  Large 
amounts  of  reworked  glacial  debris  were  carried  into  this  inland 
lake  and  spread  out  over  its  bottoms  as  sediments.  Later,  when  the 
level  of  Lake  Erie  was  lowered,  the  waters  of  this  inland  body  broke 
through  one  of  the  lower  moraines  hemming  it  in  on  the  north  and 
thus  established  the  present  drainage  toward  Lake  Erie. 

Evidently  the  former  river  flowing  westward  from  Maumee  Lake 
was  a  very  large  one,  as  is  indicated  by  the  large  river  valley  which 
it  occupied.  This  valley  extends  from  a  point  east  of  the  city  of 
Fort  Wayne  to  the  southwest,  joining  the  present  Wabash  River 
Valley  near  Huntington.  The  old  channel  or  valley  is  known  as  the 
Erie- Wabash  gap  and  the  materials  found  there  give  rise  to  a  number 
of  soil  types. 

In  connection  with  the  description  of  Maumee  Lake  another  inter- 
esting feature  should  be  mentioned.  This  is  the  abandoned  channel 
which  crosses  Adams  Township,  from  the  St.  Marys  River  to  a  point 
2  miles  southwest  of  New  Haven.  This  channel  was  probably  used 
during  interglacial  times  by  the  St.  Marys  River,  which  evidently 
made  a  cut-off  and  emptied  into  the  interglacial  Maumee  Lake  at  a 
point  just  south  of  where  New  Haven  now  stands.  The  banks  are 
well  defined,  rising  in  height  from  15  to  25  feet  above  the  intervening 
lowlands,  and  the  old  stream  bed  is  occupied  by  the  Clyde  clay,  which 
is  the  predominating  soil  of  the  glacial  lake  bed  itself. 

Further  evidence  of  the  interglacial  position  of  the  St.  Marys  River 
is  seen  in  the  delta  formed  at  its  supposed  mouth.  This  delta,  known 
as  the  New  Haven  delta,  has  a  length  east  and  west  of  4  miles  and  a 
width  north  and  south  of  about  1  mile.  It  is  composed  largely  of 
sandy  types  of  soil,  several  small  sand  knolls  occurring  in  its  eastern 
extremity. 
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No  rock  outcrops  occur  within  the  county,  but  from  deep  well  bor- 
ings the  underlying  formations  have  been  determined.  As  these  in 
no  way  influence  the  soils  they  may  be  dismissed  with  the  merest 
comment  In  the  boring  of  the  artesian  well  in  the  court-house 
square  at  Fort  Wayne  the  drift  was  found  to  extend  to  a  depth  of  88 
feet,  where  it  rested  on  limestone.  The  limestone  in  the  southern 
half  of  the  county  is  the  Niagara  of  the  Upper  Silurian  and  in  the 
northern  half  Comiferous  of  the  Devonian.  South  of  MaysviUe, 
near  the  northern  border  of  Maumee  Lake  basin,  flowing  water  is 
foimd  35  to  45  feet  below  the  surface.  These  wells  are  fed  by  reser- 
voirs in  the  gravel  beds  of  the  moraine  to  the  north. 

All  the  soils  of  Allen  County  are  of  glacial  origin.  The  upland 
soils  are  derived  directly  from  the  glacial  deposits,  while  the  glacial 
lake  and  swamp  types  are  derived  from  the  drift  merely  reworked 
by  streams  and  laid  down  in  more  or  less  quiet  waters.  Such  mate- 
rial and  processes  of  formation  give  the  Clyde  series  of  soils.  The 
alluvial  lands  are  similarly  derived.  They  belong  to  the  Wabash 
series. 

In  all  fourteen  soil  types,  representing  five  soil  series,  were  mapped. 
Two  types  are  members  of  the  Miami  and  three  of  the  Dunkirk  series, 
the  Clyde  has  three  representatives,  the  Wabash  series  two,  and  the 
Waverly  series  one.  Muck,  Peat,  and  Meadow,  of  the  organic  and 
miscellaneous  soil  groups,  were  also  mapped. 

The  name  and  the  actual  and  relative  extent  of  each  soil  are  shown 
in  the  following  table : 

Areas  of  different  soils. 


8oU. 


Aoree. 

PAroent 

244,480 

67.8 

65.920 

16.4 

51,840 

12.1 

12,800 

8.0 

11,892 

2.7 

11,186 

2.6 

10,240 

2.4 

6,208 

1.6 

Boil. 


Acres. 


Percent. 


Miami  clay  loam 

Clyde  clay 

Miami  black  clay  loam 

Clyde  loam 

Muck 

Wabash  edit  loam 

Dunkirk  sandy  loam . . 
Meadow 


Dunkirk  fine  sandy  loam 

Dunkirk  fine  sand 

Waverly  silt  loam 

Wabash  fine  sand 

Clyde  fine  aandy  loom. . . 
Peat 

Total 


4,096 
2,944 
2,240 
1,586 
1.408 
640 


1.0 
.7 
.6 
.4 
.8 
.1 


426,880 


MIAMI   CLAY  LOAM. 


The  soil  of  the  Miami  clay  loam  consists  of  a  light-brown  or  gray 
silty  loam  from  8  to  12  inches  deep,  beneath  which  to  a  depth  of 
about  24  inches  is  a  heavy  yellowish-brown  silty  clay.  The  silt  con- 
tent of  the  subsoil  decreases  with  depth  and  at  an  average  of  2  feet 
gives  way  to  a  stiff,  impervious  brown  clay.  Frequently  in  the  roll- 
ing areas  of  the  type  a  layer  of  silt  1  to  3  inches  in  thiclmess  is  founJl 
immediately  beneath  the  surface  soil. 
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Glacial  bowlders  and  rock  fragments,  consisting  of  granite,  quartz, 
syenite,  greenstone,  and  siliceous  slate  are  sometimes  present  on  the 
surface  and  disseminated  through  both  soil  and  subsoil,  but  these  are 
seldom  numerous  enough  to  interfere  with  cultivation.  A  few  small 
gravel  pits  occur  in  steep  banks  adjacent  to  stream  courses  at  a  depth 
of  16  to  26  feet  below  the  surface. 

Where  the  Miami  clay  loam  occurs  bordering  large  depressions  and 
also  as  knolls  and  ridges  within  such  depressions,  there  is  nearly 
always  present  in  the  soil  varying  amounts  of  fine  sand  in  excess  of 
the  typical  soil.    This  is  particularly  true  in  Lake  Township. 

Liand  of  this  type  of  soil  is  found  in  every  township  and  covers  a 
greater  proportion  of  the  county  than  all  the  other  types  of  soil. 
The  largest  and  most  typical  areas  occur  in  the  northern  and  western 
parts  of  the  county.  Slight  local  variations  due  to  the  varying  drain- 
age conditions  occur  throughout  the  type,  but  generally  it  possesses 
marked  uniformity  in  texture.  The  surface  features  range  from 
gently  rolling  to  hilly,  and  in  the  northern  part  of  the  county  it 
occupies  some  of  the  most  broken  and  roughest  areas.  When  the 
Miami  clay  loam  is  found  in  fairly  level  hummocky  country  the 
small  knolls  possess  the  texture  and  color  of  the  Miami  clay  loam, 
while  the  intervening  spaces  are  the  Miami  black  clay  loam.  It 
should  be  borne  in  mind,  therefore,  that  the  boundary  lines  as  indi- 
cated on  the  map  between  these  two  soils  do  not  always  denote  an 
abrupt  change  from  the  one  soil  to  the  other,  and  some  few  areas  were 
f  oimd  in  which  the  Miami  clay  loam  and  Miami  black  clay  loam  were 
so  mingled  that  they  could  not  be  shown  as  separate  and  distinct 
soils  upon  a  scale  of  1  inch  to  1  mile.  In  such  cases  the  map  shows 
the  predominating  soil.  These  hummocky  areas  support  an  uneven 
crop  growth,  owing  principally  to  the  difference  in  the  productive- 
ness of  the  Miami  clay  loam  on  the  hummocks  and  the  Miami  black 
clay  loam  in  the  depressions. 

The  Miami  clay  loam  is  the  best  drained  of  any  of  the  heavy  soils, 
but  it  is  somewhat  more  deficient  in  organic  matter  than  the  Miami 
black  clay  loam,  becausiB  it  has  never  passed  through  the  swampy 
conditions  of  the  latter  type.  Upon  the  rougher  areas^  where  the 
drainage  is  sometimes  excessive,  considerable  washing  and  gullying 
has  taken  place  on  the  slopes.  The  soil  in  these  eroded  areas  is 
more  deficient  in  organic  matter  than  elsewhere  and  has  an  ashy 
appearance.  Usually  artificial  drainage  is  not  necessary,  but  there 
are  some  rather  low,  flat  interstream  areas  and  draws  which  have 
been  greatly  improved  by  tiling.  The  type  is  of  glacial  origin  and 
is  derived  from  the  weathering  of  the  mantle  of  glacial  till.  The 
original  tree  growth  consisted  of  oak,  ash,  hickory,  elm,  sugar  maple, 
and  a  few  sycamore  and  beech,  and  many  fair-sized  wooded  areas 
still  remain. 
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The  Miami  clay  loam  is  the  general-purpose  soil  of  the  county, 
and  upon  it  all  the  varieties  of  farm  crops  are  produced.  If  handled 
at  the  proper  time  it  is  not  a  difficult  soil  to  cultivate.  If  plowed 
when  either  too  wet  or  too  dry  it  has  a  tendency  to  clod.  By  disk- 
ing before  plowing  it  is  claimed  a  more  desirable  seed  bed  may  be 
secured.  Wheat,  oats,  com,  and  hay  are  the  principal  crops.  The 
yield  per  acre  of  wheat  ranges  from  18  to  30  bushels;  of  oats,  30  to 
50  bushels ;  of  com,  from  25  to  50  bushels ;  and  of  hay  from  1^  to  2^ 
tons.  For  wheat  the  Miami  clay  loam  is  considered  one  of  the  best 
soils  in  the  county,  but  for  com  it  is  excelled  by  other  soils  and  the 
yields  are  below  those  secured  from  the  darker  colored  types. 

A  common  rotation  on  this  type  is  to  turn  under  the  sod  and  keep 
the  field  in  com  for  two  years;  the  following  year  a  liberal  appli- 
cation of  barnyard  manure  is  given  and  the  field  sown  to  oats;  wheat 
follows  in  the  fall,  and  at  the  same  time  the  land  is  seeded  to  timothy 
and  in  the  spring  to  clover.  In  growing  wheat  some  farmers  advise 
plowing  clover  or  corn-stubble  land  in  June,  and  if  there  has  been 
abundant  rainfall  a  later  plowing  or  disking  before  sowing.  Green 
manuring  is  a  very  valuable  means  of  restoring  organic  matter  to 
the  soil  and  should  be  practiced  more  generally.  The  Miami  clay 
loam  sells  for  $50  to  $100  an  acre. 

The  following  table  gives  the  average  results  of  the  mechanical 
analyses  of  fine-earth  samples  of  this  soil : 

Mechanical  analyses  of  Miami  clay  loam. 


Number. 

Deforlptioii. 

Fine 
graveL 

Coarse 
sand. 

Medium 
sand. 

nne 
■and. 

Very  fine 
sand. 

ant. 

CUy. 

19975,19977 

19976,19978 

Soil 

Percent. 

0.6 

.0 

Percent. 
8.0 
1.5 

Percent 
2.9 
1.6 

Percent. 
6.1 
4.9 

Percent 
5.6 
5.9 

Percent 
54.9 
60.1 

Pereent 
26.8 

Subsoil 

85.7 

MIAMI   BLACK   CLAT  LOAM. 


The  surface  soil  of  the  Miami  black  clay  loam  is  a  heavy  dark- 
brown  or  black  loam  or  clay  loam  with  an  average  depth  of  12 
inches.  Near  the  margin  of  the  areas  the  depth  of  the  soil  is  usually 
considerably  less  than  this.  The  prevailing  dark  color  is  due  to 
accumulations  of  organic  matter,  and  in  the  lower  depths  of  the  soil, 
where  the  organic  content  naturally  decreases,  the  color  gradually 
becomes  lighter.  The  soil  gradually  becomes  heavier  with  depth 
and  at  about  14  inches  below  the  surface  grades  into  the  subsoil,  a 
light-brown  or  mottled  yellow  and  brown  clay  or  heavy  clay  loam, 
which  at  a  depth  of  about  24  inches  changes  into  a  yellow  or  light- 
brown,  heavy,  impervious  clay  continuing  to  a  deptli  of  3  feet  and 
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more.  When  wet  the  soil  is  sticky  and  gummy  and  if  worked  in  this 
condition  it  bakes  and  clods  badly,  but  when  dry  it  is  usually  friable 
and  loamy  and  can  be  handled  with  comparative  ease. 

Large  areas  of  this  type  of  soil  occur  in  the  southern  tier  of  town- 
ships and  in  the  region  north  and  west  of  Areola.  Other  small 
isolated  areas,  many  too  small  to  be  sdiown  upon  the  map,  occur  in 
all  parts  of  the  county  outside  of  the  Maumee  Lake  Basin  and  the 
Erie- Wabash  channel. 

The  Miami  black  clay  loam  occupies  shallow,  saucerlike  basins 
and  depressions  in  the  uplands  and  narrow  strips  along  some  of  the 
smaller  streams.  The  upland  areas  are  often  large-  and  irregular 
and  are  sometimes  connected  with  each  other  by  a  narrow  strip  of  the 
same  soil.  Owing  both  to  the  level,  depressed  surface  of  the  type 
and  the  impervious  nature  of  the  subsoil  the  drainage  is  naturally 
poor.  The  greater  part  is  drained  by  open  ditches  and  tile  drains, 
and  is  under  cultivation.  The  undrained  and  uncultivated  areas 
support  a  heavy  growth  of  oak,  hickory,  and  elm. 

This  type  of  soil  owes  its  origin  to  an  accumulation  of  fine  material 
washed  from  the  uplands  into  the  depressions.  The  impervious 
character  of  the  subsoil  prevented  underdrainage  from  these  depres- 
sions and  the  decay  of  vegetation  which  grew  luxuriantly  under 
the  existing  swampy  conditions  resulted  in  the  accumulation  of 
large  quantities  of  organic  matter.  Near  the  margins  of  some  of  the 
areas  of  Miami  black  clay  loam  small  elevations  locally  known  as 
"  clay  knobs  "  occur.  The  soil  here  was  not  subjected  to  the  same 
swampy  or  poorly  drained  conditions  and  therefore  carries  less 
organic  matter  and  is  lighter  colored.  When  large  enough  to  be 
mapped  they  were  classed  as  Miami  clay  loam.  The  type  as  it 
occurs  along  the  small  streams  and  in  draws  usually  contains  a  larger 
amount  of  sand  and  silt,  the  result  of  recent  wash,  and  is  therefore 
more  friable  and  loamy,  and  easier  to  work. 

When  thoroughly  drained  this  type  becomes  very  productive, 
capable  of  producing  large  yields  of  com,  oats,  and  hay.  The  best 
results  seem  to  have  been  secured  in  the  production  of  corn,  which 
yields  from  40  to  75  bushels  an  acre.  Oats  often  produce  too  heavy 
a  growth  of  straw,  but  under  favorable  conditions  may  yield  from  30 
to  40  bushels  per  acre.  Hay  yields  from  1^  to  2  tons  per  acre. 
Clover  frequently  fails  to  survive  the  second  winter  on  account  of 
the  heaving  to  which  this  type  of  soil  is  prone.  The  type  is  usually 
permitted  to  remain  only  a  short  time  in  sod.  The  price  of  the 
Miami  black  clay  loam  varies  from  $50  to  $100  an  acre,  depending 
mainly  upon  the  improvements  in  drainage,  the  most  important 
factor  in  the  cultivation  of  this  type. 
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The  following  table  gives  the  results  of  mechanical  analyses  of 
the  soil  and  subsoil  : 

Mechanical  analyea  of  Miami  black  clap  loam. 


Number. 

Deecription. 

Fine 
gravel. 

Coaree 
sand. 

Medium 
8and. 

Fine 
■and. 

Very  fine 
8and. 

Bllt. 

Clay. 

19971 

Rnil 

Percent. 

0.2 

.5 

Percent. 
2.3 
1.6 

Per  cent. 
8.1 
2.0 

Percent. 
12.6 
11.0 

Percent. 
10.2 
9.4 

Percent 
61.1 
62.1 

Percent. 
20.1 

19972 Subeoll 

22.7 

;  CLYDE  FlZnC  BANDY  LOAM. 

The  Clyde  fine  sandy  loam  consists  of  10  to  15  inches  of  a  dark- 
gray  or  black  material,  varying  in  texture  from  a  fine  sandy  loam  to 
a  fine  sand,  imderlain  to  36  inches  or  more  by  a  dark-gray  or  black 
fine  sandy  loam  or  loam.  The  relatively  high  percentage  of  organic 
matter  present  renders  the  type  a  loamy,  mellow  soil,  very  productive 
and  easy  to  cultivate. 

The  type  is  of  limited  extent,  the  largest  areas  being  foimd  near 
New  Haven  and  in  the  prairie  southwest  of  Fort  Wayne,  with  a  few 
other  scattered  patches  in  the  northern  part  of  the  county.  It  is 
closely  associated  with  the  Dunkirk  fine  sand,  being  practically  the 
same  in  origin.  These  two  types  were  deposited  at  the  same  time,  but 
the  material  forming  the  Clyde  fine  sandy  loam  fell  in  deeper  water, 
and  these  lower  places  afterwards  remained  longer  in  a  swampy  con- 
dition than  the  shallower  portions  of  the  former  lake  bottom.  These 
long-continued  swampy  conditions  were  favorable  for  the  accumula- 
tion of  organic  matter,  and  hence  the  reason  for  higher  organic  con- 
tent of  Clyde  fine  sandy  loam.  The  surface  is  slightly  undulating 
and  for  the  most  part  the  natural  drainage  is  good. 

The  Clyde  fine  sandy  loam  is  admirably  adapted  to  the  production 
of  small  fruits  and  vegetables,  and  areas  near  markets  are  mostly 
devoted  to  these  crops.    It  is  also  a  good  corn  and  grass  soil. 

The  results  of  mechanical  analyses  of  the  soil  and  subsoil  of  this 
type  are  shown  in  the  following  table: 

Mechanical  analyses  of  Clyde  fine  sandy  loam. 


Number. 

Description. 

Pine 
gravel. 

Coarse 
sand. 

Percent. 
1.7 
1.6 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

8Ut. 

Clay. 

19957  

Soil 

Percent 

0.3 

.6 

Percent. 
4.7 
8.8 

Percent. 
60.1 
88.9 

Percent. 
14.4 
17.6 

Percent 
21.6 
27.6 

Percent 
7.4 

19968 

SubsoU 

14.7 
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CLYDE  LOAM. 


The  Clyde  loam  consists  of  a  dark-brown  or  black  loam  or  clay 
loam,  from  8  to  12  inches  deep,  underlain  to  36  inches  or  more  by  a 
gray,  drab,  or  yellowish  clay  or  clay  loam.  There  is  usually  no  coarse 
material  in  either  the  soil  or  subsoil,  but  in  section  18,  Jackson  Town- 
ship, there  is  a  small  area  which  consists  of  a  heavy,  medium,  black 
sandy  loam  with  numerous  small  shells  strewn  upon  the  surface,  and 
underlain  by  a  sticky,  gray  coarse  sand.  It  represents  a  reclaimed 
swamp  area  and  is  a  little  darker  colored  than  the  remainder  of  the 
type. 

The  Clyde  loam  is  most  extensively  developed  in  the  northern 
part  of  the  Lake  Maumee  Basin.  It  forms  an  almost  continuous 
strip  of  varying  width,  immediately  south  of  the  north  shore  line 
of  this  glacial  lake  bed.  Other  smaller  areas  occur  as  depressions  in 
the  prairie  and  elsewhere  in  the  county.  The  natural  drainage  is 
poor,  but  most  of  it  has  been  improved  greatly  by  the  construction 
of  large  open  ditches  and  tile  drains. 

The  formation  of  the  Clyde  loam  has  taken  place  under  practically 
the  same  swampy  conditions  as  the  Clyde  clay.  The  wash  from  the 
sandy  beach  line  and  the  finer  material  brought  down  by  the  streams 
from  the  uplands  have  become  mingled  with  the  soil,  giving  it  a 
loamy  texture.  It  is  therefore  more  easy  to  cultivate  than  the  Clyde 
clay,  does  not  clod  or  heave  as  much,  and  is  better  adapted  to  small 
grains.  Most  of  the  type  is  drained  and  under  cultivation,  all  the 
varied  farm  crops  of  the  county  being  grown  to  greater  or  less 
extent.  Corn,  the  leading  crop,  gives  yields  of  40  to  75  bushels, 
wheat  15  to  30  bushels,  oats  30  to  60  bushels,  and  hay  1  to  2  tons 
per  acre.  Cabbage,  onions,  sugar  beets,  and  potatoes  are  grown 
successfully,  but  only  in  a  limited  way.  The  poorest  drained  areas 
are  still  uncleared  and  support  a  heavy  growth  of  elm,  ash,*  oak,  and 
hickory. 

The  results  of  mechanical  analyses  of  the  soil  and  subsoil  of  this 
type  are  shown  in  the  following  table: 

Mechanical  analyses  of  Clyde  loam. 


Number. 

Deecrlption. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Pine 
sand. 

Very  fine 
sand. 

Silt. 

Clay. 

19953 

Soil 

Percent 
0.4 
1.8 

Percent 
8.8 
5.6 

Per  cent. 
5.6 
6.3 

Percent 
20.8 
18.9 

Percent 
15.5 
14.8 

Percent 
84.1 
88.5 

Percent 
19.6 

19954 

Subsoil 

20.1 

CLYDE  CLAY. 


The  Clyde  clay  consists  of  6  to  10  inches  of  drab,  black,  or  dark- 
brown  clay,  underlain  to  a  depth  of  3  feet  or  more  by  a  drab  or 
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yellow,  often  mottled,  plastic  and  impervious  clay.  There  is  only  a 
very  small  percentage  of  fine  sand  present  in  the  soil  and  its  tough, 
waxy  character  makes  it  a  difficult  type  to  work.  When  wet  the  soil 
is  plastic  and  tenacious,  but  when  dry  the  surface  breaks  into  small 
cubical  blocks  about  one-fourth  inch  in  diameter,  and  deep  cracks, 
2  to  4  inches  wide,  sometimes  extend  several  feet  below  the  surface. 
The  soil  contains  a  large  amount  of  organic  matter  and  where  well 
drained  after  cultivation  for  a  time  becomes  more  pulverulent,  ap- 
pearing more  like  a  clay  loam.  Near  Muck  areas  there  is  usually  a 
few  inches  of  mucky  material  overlying  a  heavy  drab  clay;  this  phase 
supports  a  luxuriant  growth  of  Bermuda  grass. 

The  Clyde  clay  stands  second  among  the  soils  of  Allen  County. 
It  is  found  principally  in  the  eastern  part  of  the  county,  where  it 
occupies  the  large  glacial  lake  depression  known  as  the  Maumee  Lake 
Bottom.  It  is  therefore  lacustrine  in  origin,  consisting  of  reworked 
glacial  till  laid  down  in  quiet  lake  waters  and  after  the  recession  of 
the  lake  subjected  to  wet,  swampy  conditions  for  a  long  period.  The 
lake  bed  embraces  about  100  square  miles  of  territory  in  Allen 
County  and  extents  east  into  Ohio.  It  is  V-shaped,  with  the  apex  at 
New  Haven.  Good-sized  areas  also  occur  in  the  level  prairies  south- 
west of  Fort  Wayne,  to  the  southeast  of  Hoagland,  and  in  Adams 
Township.  Smaller  bodies  occur  in  the  northern  part  of  the  county. 
The  surface  features  are  flat  or  slightly  undulating,  broken  here  and 
there  by  a  low  sand  or  'gravel  ridge  or  by  a  stream  depression. 

Owing  to  the  general  level  topography  and  the  heavy  texture  of 
the  soil,  together  with  its  low-lying  position,  artificial  drainage  is 
necessary  to  cultivation.  Large  open  ditches  usually  parallel  the , 
roads  and  carry  off  the  water  conveyed  to  them  by  numerous  tiled 
laterals.  The  natural  drainage  in  the  northern  part  of  the  Maumee 
Lake  Bottom  is  slightly  better  than  in  other  parts,  and  having  been 
cultivated  longer  the  soil  in  this  section  is  in  a  better  state  of  tilth 
than  the  rest  of  the  type. 

More  care  is  required  in  handling  the  Clyde  clay  than  any  of  the 
other  soils  of  the  county.  If  plowed  when  too  wet  or  too  dry  it 
breaks  up  into  large  irregular  clods  which  can  be  pulverized  with 
difficulty.  During  a  very  wet  season  crops  suffer  from  excessive 
moisture,  but  with  an  average  amount  of  rainfall  or  less  large  yields 
of  corn,  oats,  and  hay  are  secured. 

Corn  is  the  principal  crop  grown  and  the  type  is  the  recognized 
corn  soil  of  the  county.  The  average  yields  in  favorable  seasons 
range  from  60  to  75  bushels  per  acre,  while  100  bushels  is  not  an 
uncommon  yield.  On  well-drained  fields  oats  yield  from  30  to  50 
bushels.  Wheat  is  seldom  grown,  on  account  of  injury  from  the 
heaving  of  the  soil  in  winter.  The  type  is  well  adapted  to  grass, 
and  from  1^  to  2^  tons  of  hay  per  acre  are  sometimes  secured.    Sugar 
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beets  are  being  successfully  grown  in  the  eastern  part  of  the  county, 
the  yields  ranging  from  8  to  12  tons  per  acre.  It  is  well  adapted  to 
this  crop,  but  on  account  of  the  scarcity  of  suitable  labor  sugar  beets 
are  not  grown  extensively  at  present 

The  Clyde  clay  is  the  heaviest  and  strongest  soil  of  the  area,  and 
taken  as  a  whole  commands  the  highest  price.  C!ondition  of  drain- 
age has  especial  influence  on  the  value.  Land  having  well-estab- 
lished systems  of  drains  range  in  price  from  $100  to  $150  and  more 
an  acre. 

The  following  table  gives  the  results  of  mechanical  analyses  of 
the  soil  and  subsoil  of  this  type : 

Mechanical  analyses  of  Clyde  clay. 


Nmnber. 

DoMripdon. 

Fine 
graTel. 

Coane 
aand. 

Medium 
Baud. 

Fine 
sand. 

Very  fine 
sand. 

Silt. 

Clay. 

1W61 

Soil 

Percent. 
0.8 

.7 

Percent 
4.9 
1.7 

Percent. 
8.2 
2.7 

Percent 
12.5 
7.1 

Percent. 
4.4 
5.2 

Percent. 
46.4 
46.5 

Percent. 
27.9 

13962 

Subsoil 

85.5 

DUNKIRK  FINE   BANDY  LOAH. 

The  Dunkirk  fine  sandy  loam  consists  of  8  to  15  inches  of  light- 
brown  fine  sandy  loam,  underlain  to  a  depth  of  86  inches  by  a  brown 
or  yellow  silty  loam  or  fine  sandy  loam.  It  is  closely  associated  with 
the  Dunkirk  fine  sand,  and  near  the  contact  of  these  types  the  soil  is  a 
loamy  sand,  deeper  and  much  lighter  in  texture  than  the  typical  soil. 

Of  limited  extent,  this  soil  is  found  principally  along  the  shore 
lines  of  the  ancient  lakes.  It  occurs  as  long,  narrow  ridges  from  2 
to  10  feet  high,  and  also  in  a  small  way  as  gently  rolling  areas.  In 
the  northern  part  of  the  county,  along  the  northern  edge  of  the 
Lake  Maumee  bottom,  numerous  other  areas  occur  which  have  the 
form  of  eskers.  It  is  derived  mainly  from  reworked  glacial  material 
piled  up  in  the  old  lake  beaches.  Since  that  time  it  has  been  some- 
what modified  by  wind  action  and  shifted  about  so  as  to  form  low 
sand  dunes.    Owing  to  its  texture  it  is  naturally  well  drained. 

With  an  average  amount  of  rainfall  this  porous,  easily  cultivated 
soil  gives  good  yields  of  the  general  farm  crops,  but  during  very  dry 
seasons  the  crop  yields  are  cut  short  for  lack  of  moisture.  Com 
averages  frcHn  40  to  60  bushels,  oats  from  25  to  30  bushels,  and  wheat 
15  to  25  bushels  per  acre.  It  is  a  splendid  clover  soil.  Alfalfa  has 
been  successfully  grown,  and  the  acreage  of  this  legume  could  be 
profitably  increased.  Several  fine  orchards  were  noticed,  and  besides 
the  tree  fruits,  small  fruits  are  successfully  grown.  Potatoes  and  all 
vegetables  adapted  to  the  climate  do  well. 


Digitized  by 


Google 


1084        FIELD  OPERATIONS  OF  THE  BUBEAU  OF  BOILS,  1908. 

The  following  table  gives  the  results  of  mechanical  analyses  of 
the  soil  and  subsoil : 

Mechanical  analyeeB  of  Dunkirk  fine  sandy  loam. 


Number. 

Deecription. 

Fine 
gniTel. 

Ooane 
■and. 

Medium 
sand. 

Fine 
Mnd. 

Very  fine 
sand. 

snt 

Clay. 

199M 

SoU 

PtreemL 
0.7 
1.2 

PereaU. 
4.4 
8.6 

PtreaU, 
9.4 
5.9 

26.7 
14.9 

PercmL 
12.8 
14.8 

PercmL 
84.1 
48.0 

PtrcenL 
18.4 

19970 

Snbeoil 

ld.7 

DUNKIRK  FINE   SAND. 

The  soil  of  the  Dunkirk  fine  sand  consists  of  a  light-brown  loam  or 
yellow  fine  sand,  with  a  depth  ranging  from  6  to  10  inches.  The  sub- 
soil is  a  yellow,  loose,  incoherent  fine  sand,  which  extends  to  a  depth 
of  86  inches.  In  the  few  inches  at  the  surface  there  is  enough  organic 
matter,  together  with  fine  material,  to  make  the  soil  loamy  in  texture 
and  somewhat  more  coherent  than  the  subsoil.  It  is  an  easy  soil  to 
plow  and  cultivate. 

The  Dunkirk  fine  sand  is  limited  in  extent,  the  largest  bodies  being 
situated  in  the  vicinity  of  New  Haven,  around  Fort  Wayne,  and  in 
the  southern  half  of  the  "  prairie  "  lying  southwest  of  the  city.  It 
also  occurs  along  the  larger  stream  courses  in  the  northern  half  of  the 
county.  The  type  is  developed  as  ridges,  rounded  hills,  and  knolls 
from  2  feet  to  more  than  30  feet  in  height,  and  possesses  excellent 
natural  drainage.  These  islandlike  bodies  var}"^  in  size  from  knolls 
containing  a  few  acres  to  long,  narrow  ridges  many  acres  in  extent 

In  origin  this  soil  is  traced  directly  to  reworked  glacial  debris,  car- 
ried into  the  old  lakes  and  assorted  by  wave  action  and  piled  up  along 
the  shores  as  beach  lines.  Later  these  beaches  have  been  considerably 
modified  in  extent  and  shape  by  wind  action  and  the  resulting  sand 
dunes  are  often  found  some  distance  from  the  original  position  of  the 
material. 

Owing  to  its  limited  extent,  the  type  is  of  little  agricultural  impor- 
tance in  Allen  County.  Its  open,  porous  nature  and  thorough 
drainage,  however,  make  it  a  typical  early  truck  soil,  and  this  is  the 
class  of  farming  usually  follow^.  In  the  vicinity  of  Fort  Wayne  it 
is  devoted  almost  exclusively  to  market  gardening,  and  all  kinds  of 
vegetables,  melons,  and  small  fruits  are  successfully  grown.  Peaches 
and  apples  produce  a  fine-flavored  fruit.  Any  crop  requiring  a  light 
sandy  soil  will  do  well  upon  the  Dunkirk  fine  sand.  The  native 
timber  growth  is  oak  and  the  greater  part  of  the  type  supports  a  good 
growth  of  grass.  The  subsoil  is  valuable  as  a  building  sand  and  is 
used  considerably  for  construction  purposes. 
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The  following  table  gives  the  results  of  mechanical  analyses  of  the 
soil  and  subsoil  of  this  type : 


Mechanical  analyses  of  Dunkirk  fine  sand. 

Number. 

DescrlptUm. 

Fine 
gnyel. 

Ooane 
■and. 

Medimn 
sand. 

Fine 
Mnd. 

Very  fine 
Mtnd. 

Silt. 

Clay. 

19967  

Soil 

PereerU. 

0.1 

.0 

PeroenL 

0.8 

.7 

Percent. 
5.1 
5.6 

Percent. 
70.0 
78.4 

PercenL 
10.5 
9.0 

PercenL 
8.7 
8.8 

Percent. 
4.6 

19968 

SobfloU 

2.4 

DUNKIRK  SANDY  LOAM. 

The  Dunkirk  sandy  loam  to  a  depth  ranging  from  10  to  15  inches 
consists  of  a  medium  to  fine  sandy  loam  varying  in  color  from  gray 
to  brown  or  reddish  brown.  This  surface  material  is  underlain  to  a 
depth  of  3  feet  by  a  reddish-brown  sandy  loam  or  sandy  clay  which 
acts  as  a  cement  or  matrix  holding  together  a  large  quantity  of  coarse 
sand  and  fine  gravel.  Frequently  fine  gravel  is  found  strewn  upon 
the  surface,  but  not  in  quantities  great  enough  to  interfere  with  culti- 
vation. 

Immediately  underlying  the  subsoil  beds  of  gravelly  clay  varying 
from  2  to  4  feet  in  thickness  often  occur,  and  below  these  are  fre- 
quently found  beds  of  a  purer  gravel,  usually  from  4  to  10  feet  in 
thickness.  Nearly  all  of  the  sand  and  gravel  used  in  the  county  for 
road  material  and  railway  ballast  have  been  taken  from  these  gravel 
pits,  and  the  exposures  thus  made  afford  an  excellent  opportunity  for 
studying  the  arrangement  of  the  deeper  strata  imderlying  this  soil. 

The  texture  of  the  Dunkirk  sandy  loam  varies  greatly  in  different 
parts  of  the  county,  but  the  subsoil  possesses  great  uniformity.  In 
Perry  and  Cedar  Creek  townships,  for  example,  the  soil  contains  a 
larger  proportion  of  medium  to  coarse  sand  than  in  other  parts  of  the 
county,  while  south  of  Fort  Wayne  the  soil  is  composed  of  a  compact 
fine  sandy  loam  or  light-textured  loam.  In  the  eastern  half  of  the 
county  the  type  is  composed  largely  of  a  medium-textured  sandy 
loam. 

The  Dunkirk  sandy  loam  occurs  as  gently  rolling  country,  terraces, 
isolated  knolls,  and  detached  ridges,  and  possesses  excellent  drainage. 
It  is  typically  developed  in  the  ridges  which  represent  the  old  beach 
lines  of  Lake  Maumee.  The  ridge  running  northeast  from  Fort 
Wayne,  along  which  the  Maysville  wagon  road  extends,  formed  the 
north  diore  of  this  glacial  lake,  and  the  Van  Wert  wagon  road  fol- 
lows a  ridge  which  represents  the  south  shore  of  the  lake. 

The  general  farm  crops  of  the  region  are  grown  upon  the  type,  but 
wheat  is  given  preference,  as  the  soil  is  recognized  as  one  of  the  best 
in  the  county  for  that  crop.  Com,  oats,  and  hay  are  also  grown. 
The  yields  of  wheat  range  from  20  to  30  bushels^  of  corn  from  50  to 
75  bushels,  oats  from  30  to  40  bushels,  and  hay  from  1|  to  2  tons 
per  acre. 
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All  kinds  of  market-garden  crops  and  small  fruits  do  exception- 
ally well.  It  is  considered  the  best  orchard  soil  of  the  area,  peaches, 
apples,  and  cherries  producing  fine,  well-flavored  fruit  It  is  4tlso 
an  excellent  potato  soil. 

The  following  table  gives  the  average  results  of  mechanical  analy- 
ses of  the  soil  and  subsoil  of  this  type : 

'  Mechanical  analyses  of  Dunkirk  sandy  loam. 


Number. 

Description. 

Pine 
gniTel. 

Coune 
sand. 

Medium 
■and. 

Fine 
sand. 

Very  fine 
■and. 

sm. 

Clay. 

19979,19961  

Soil 

Pieroeia. 
1.8 
6.1 

Percent 
9.8 
12.7 

Percent. 
18.4 
12.4 

PereenL 
40.8 
8a6 

Percent 
6.8 
4.1 

Percent 
17.6 
2L6 

Percent 
6.0 

19980,19982 

BubBoIl 

18.2 

WABASH   FINE  BAND. 

The  Wabash  fine  sand  to  a  depth  of  about  15  inches  consists  of 
a  brown  fine  sandy  loam  or  loamy  sand.  The  subsoil  is  lighter  than 
the  surface  soil  both  in  color  and  texture,  and  at  a  depth  of  2  feet 
frequently  grades  into  a  gray  or  yellow  fine  sand.  The  soil  is  friable 
and  easily  cultivated. 

Most  of  this  soil,  which  is  of  only  limited  extent,  is  found  along 
the  St.  Joseph  River  in  Cedar  Creek  Township  and  along  Cedar 
Creek  in  sections  19  and  20  of  the  same  township.  A  few  scattered 
areas  also  occur  along  the  Maumee  River  between  New  Haven  and 
Fort  Wayne.  It  is  of  alluvial  origin  and  confined  to  the  flood  plains 
of  the  larger  streams.  The  most  typical  areas  occur  upon  the  inner 
bends  of  the  streams  and  adjacent  to  the  stream  courses.  The  type 
is  frequently  overflowed,  and  each  successive  flood  leaves  a  tiiin 
deposit  of  fine  sand  and  organic  matter  upon  the  surface.  The  areas 
consist  of  low,  sandy  knolls,  ridges,  and  old  stream  channels,  and 
except  in  flood  times  they  are  fairly  well  drained. 

Com  is  the  principal  crop,  and  in  favorable  seasons  the  average 
yield  ranges  from  40  to  75  bushels  per  acre.  On  the  higher,  better 
drained  areas  some  oats  and  wheat  are  grown  and  fairly  good  yields 
are  produced.    Truck  crops  also  do  very  well  on  this  type  of  soiL 

The  following  table  shows  the  results  of  mechanical  analyses  of  the 
soil  and  subsoil  of  Wabash  fine  sand : 

MecJianical  analyses  of  Wahc^h  fine  sand. 


Number. 

Description. 

Pine 
gravel. 

Coane 

sand. 

Medium 
sand. 

Pine 
sand. 

Very  fine 
sand. 

Sflt. 

Clay. 

19987 

Soil 

Percent 

0.0 

.0 

Percent 

0.4 

.2 

Percent 
8.9 
4.9 

Percent. 
69.4 
61.7 

Percent 
12.8 
12.7 

Percent 
18.2 
14.6 

Percent 
4.4 

19988 

Subsoil 

6lO 

Digitized  by  VjOOQIC 


SOIL  SUKVEY  OF  ALLEN   COUNTY,  INDIANA. 


1087 


WABASH   SILT  LOAH. 


The  Wabash  sUt  loam  is  usually  a  brown  silty  loam,  about  10  inches 
deep,  underlain  to  a  depth  of  36  inches  or  more  by  a  lighter-colored 
material  of  the  same  texture  as  the  soil.  The  texture  of  the  type  as 
a  whole,  however,  is  quite  variable,  depending  upon  distance  from  the 
stream  channel  and  the  character  of  the  soils  upon  the  hills  of  the 
surrounding  country.  Near  the  present  stream  channel  there  is 
usually  increased  sand  content,  while  in  some  of  the  depressions 
farther  from  the  stream  there  is  enough  clay  present  to  approximate 
the  standards  of  a  clay  loam. 

Little  of  this  soil  is  found  in  Allen  County.  It  occurs  mainly  along 
the  bottoms  of  St.  Joseph,  St.  Marys,  and  Maumee  rivers.  It  is  an 
alluvial  type,  and  owes  its  origin  to  material  washed  into  the  streams 
from  the  hills  and  deposited  along  the  bottoms  at  times  of  overflow. 
It  is  found  principally  in  the  oxbows  of  these  larger  streams,  although 
narrow  strips  are  found  along  both  the  main  and  the  smaller  streams 
where  the  channels  are  less  crooked.  The  type  is  subject  to  overflow, 
and  occupies  the  level  or  flat  first  and  second  terraces  or  bottoms. 
The  underdrainage  is  good,  so  that  crops  do  not  usually  suffer  from 
excessive  moisture,  except  at  times  of  high  water,  and  the  fields  are 
soon  in  condition  after  the  floods  subside. 

The  Wabash  silt  loam  contains  a  large  percentage  of  organic 
matter  and  is  a  strong,  productive  type.  Com  is  the  principal  crop, 
and  during  favorable  seasons  yields  from  50  to  75  bushels  per  acre. 
Higher  lying,  better  drained  locations  are  often  planted  to  wheat, 
and  have  yielded  as  high  as  30  bushels  per  acre.  Oats  yield  from  25 
to  40  bushels  and  hay  2  tons  per  acre. 

The  results  of  mechanical  analyses  of  soil  and  subsoil  of  this 
type  are  given  in  the  following  table : 

Mechanical  analyses  of  Wahaah  silt  loam. 


Number. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
tend. 

sut 

Clay. 

19968 

Soil 

Percent 

0.0 

.0 

Percent, 

0.9 

.5 

Percent. 

0.8 

.7 

Percent 
4.8 
6.7 

Percent 
8.4 
9.7 

Percent 
64.8 
82.1 

Percent 
20.0 

19984 

Subsoil 

20.9 

WAVEBLY   SILT  LOAM. 


The  Waverly  silt  loam  consists  of  a  light-gray  or  brown  silt  loam 
from  8  to  12  inches  deep,  resting  on  a  subsoil  of  yellowish-brown 
silty  clay,  becoming  somewhat  heavier  as  the  depth  increases,  but 
extending  without  material  change  below  the  limit  of  the  borings, 
which  are  made  to  a  depth  of  36  inches. 
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The  type  is  of  very  limited  extent  and  is  rather  variable  in  texture. 
It  occupies  narrow  strips  or  small  areas  along  the  Maumee  River, 
from  10  to  12  feet  above  the  present  flood  plain,  and  seldom  extends 
back  more  than  one- fourth  mile  from  the  stream.  The  most  typical 
area  occurs  north  of  New  Haven,  along  the  north  bank  of  the  Mau- 
mee River.  The  other  areas  were  mapped  southwest  of  New  Haven, 
in  what  is  known  as  the  New  Haven  delta.  These  aretis  contain 
more  fine  sand  and  coarse  silt  in  the  surface  soil  than  is  usual  for 
the  areas  adjacent  to  the  river,  and  the  color  of  the  soil  is  also  darker, 
owing  to  the  presence  of  slightly  more  organic  matter. 

In  surface  features  the  Waverly  silt  loam  is  nearly  level,  with  a 
gentle  slope  back  from  the  stream,  where  the  silt  gives  way  to 
heavier  material.  It  is  usually  deficient  in  organic  matter,  and  the 
soil  when  wet  becomes  quite  sticky.  The  soil  is  best  suited  to  grass, 
and  is  seldom  planted  to  com  on  account  of  small  yields.  Wheat 
and  oats  do  fairly  well. 

The  following  table  gives  the  results  of  mechanical  analyses  of 
typical  samples  of  the  soil  and  subsoil  of  this  type: 

Mechanical  analyses  of  Waverly  silt  loam. 


Nmnber. 

Deecription. 

Fine 
gravel. 

Coane 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

sut 

Clay. 

19985 

Soil 

Percent. 

0.0 

.0 

Per  cent. 
0.7 

.7 

Per  cent. 

0.8 

.7 

-Percent 
2.1 
2.4 

Percent. 
7.6 
7.8 

PercenL 
64.7 
62.1 

Percent. 
23.8 

19986 

Subsoil 

26.4 

MUCK. 

The  Muck  consists  of  a  mass  of  dark-brown  to  black  more  or  less 
decomposed  vegetable  mold,  usually  0  feet  or  more  in  depth,  though 
in  places  it  may  be  only  a  few  inches  deep.  The  color  of  the  ma- 
terial sometimes  becomes  reddish  brown  at  some  distance  below  the 
surface,  and  at  this  and  lower  depths  coarse  and  fine  vegetable  fibers 
often  become  noticeable.  Beneath  this  mass  of  organic  material 
there  is  found  a  light-blue  or  drab  clay,  which  in  places  is  somewhat 
sandy.  Along  the  margins  of  the  larger  areas  and  bordering  the 
banks  of  the  open  ditches  considerable  .fine  sand  and  silt  have  be- 
come incorporated  with  the  Muck.  In  the  northeastern  part  of  the 
coimty  a  number  of  the  Muck  areas  have  a  reddish-brown  fine  fibrous 
substance  with  which  there  is  mingled  but  a  small  amount  of  mineral 
matter.  This  phase  represents  the  transition  stage  between  Peat  and 
true  Muck.  As  these  areas  are  closely  associated  with  the  more  typ- 
ical Muck  areas  and  become  darker  with  cultivation  and  more  thor- 
oughly oxidized  when  exposed  to  the  air,  they  have  been  mapped  as 
Muck.  Other  areas  of  Muck  occur  as  isolated  patches  from  one  to 
many  ad:es  in  extent  in  the  intermorainic  plain  which  extends  diag- 
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onally  across  Lake,  Eel  River,  and  Perry  townships.  Long,  narrow 
strips  of  Muck  also  occur  along  what  were  probably  small  stream 
channels  during  glacial  times,  and  all  of  the  present  lakes  of  the  area 
are  surrounded  by  narrow  fringes  of  the  type. 

Occupying  depressions  the  Muck  areas  are  level  and  flat  and 
possess  poor  natural  drainage.  They  receive  the  drainage  from 
higher  ground,  and  often,  even  in  times  of  drought,  the  water  table  is 
very  close  to  the  surface.  Artificial  drainage  is  therefore  necessary 
before  cultivated  crops  can  be  successfully  grown.  A  great  deal  of 
good  has  been  accomplished  by  the  construction  of  large  open  ditches, 
into  which  lateral  tile  drains  and  open  ditches  empty,  but  much  yet 
remains  to  be  done  in  this  direction.  Muck  areas  represent  depres- 
sions of  various  kinds  in  which  there  has  been  a  great  accumulation 
of  organic  matter  resulting  from  the  decay  of  the  plants  which  have 
grown  in  these  wet  places.  The  degree  of  the  decomposition  is  the 
distinguishing  feature  between  Muck  and  Peat,  the  former  represent- 
ing a  more  advanced  state  of  decomposition  than  the  latter.  Along 
the  margins  of  the  larger  areas  and  bordering  the  banks  of  the  open 
ditches  a  considerable  amount  of  silt  and  fine  sand  is  mixed  with 
the  organic  matter.  This  is  either  a  result  of  overflow  in  the  ditches 
or  of  wash  from  higher  ground. 

Many  of  the  Muck  areas  support  excellent  pasturage,  but  the 
greater  part  of  the  type  is  covered  with  a  dense  growth  of  golden-rod, 
coarse  grasses,  and  willows.  Corn  is  grown  on  the  better  drained 
areas  and  when  not  injured  by  rains  or  early  frosts  yields  from  60  to 
100  bushels  per  acre.  The  quality  of  com,  however,  is  inferior  to 
that  grown  upon  the  other  soil  types.  Large  yields  of  potatoes  are 
secured  on  the  Muck  areas,  but  they  are  usually  inferior  in  quality. 
The  areas  having  considerable  sand  and  wash  material  mixed  with 
the  mucky  surface  produce  larger  yields  and  a  product  of  better 
quality.  ^  Cabbage,  onions,  celery,  and  peppermint  are  grown  to  a 
limited  extent  and  considering  the  abundant  yields  it  is  surprising 
that  these  crops  are  not  grown  more  extensively. 

In  handling  Muck  soils  it  has  frequently  been  found  that  they  can 
be  considerably  improved  by  the  use  of  coarse  barnyard  manure, 
and  also  by  the  use  of  straw  or  other  coarse  litter,  which  should  be 
thoroughly  incorporated  with  the  Muck.  Throughout  the  central 
States  it  has  been  found  that  commercial  fertilizers,  containing  a 
large  percentage  of  potash  salts,  are  especially  beneficial  upon  Muck 
and  Peat  soils.  A  fertilizer  establishment  located  near  Fort  Wayne 
uses  Muck  as  a  filler  in  the  mixing  and  preparation  of  its  fertilizers. 

PEAT. 

Peat  consists  of  3  feet  or  more  of  coarse  brown  vegetable  fiber  more 
or  less  permanently  saturated  with  water.     When  thoroughly  drained 
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and  tilled  the  fibrous  material  readily  breaks  up  into  a  fine  powder 
closely  res^nbling  snuff  both  in  texture  and  color.  It  contains  prac- 
tically no  mineral  matter  and  when  dry  bums  readily,  often  to  a 
depth  of  several  feet. 

Only  a  few  typical  areas  of  Peat  occur  in  Allen  County,  but  where 
possible  these  were  separated  from  Muck.  The  largest  body  of  the 
type  occurs  southwest  of  Fort  Wayne  in  the  "  prairie."  A  portion 
of  this  area  is  under  cultivation,  potatoes  being  almost  exclusively 
grown.  In  favorable  seasons,  when  the  rainfall  is  below  the  average, 
potatoes  yield  from  150  to  300  bushels  per  acre,  though  over  400 
bushels  have  been  grown  on  an  acre.  The  quality,  however,  is  gen- 
erally poor.  Less  than  a  half  dozen  other  small  patches  of  Peat  occur 
and  these  are  all  confined  to  the  northern  part  of  the  county.  They 
are  not  cultivated,  but  support  a  dense  growth  of  weeds,  bi^es,  and 
aquatic  plants,  and  also  a  few  elm  trees. 

MEADOW. 

The  Meadow  of  this  area  includes  the  usual  type  of  wet,  low-lying 
narrow  strips  of  waste  land  along  the  smaller  streams,  and  also  a 
few  low-lying  areas  in  the  uplands. 

The  soil  of  the  Meadow  strips  is  variable,. but  for  the  most  part  is 
a  dark-colored  clay  or  clay  loam.  Where  the  Meadow  is  swampy 
there  is  usually  found  a  coating  of  Muck,  a  few  inches  in  thickness. 
In  depressions  the  soil  is  a  heavy  black  clay  upon  which  water  stands 
the  greater  part  of  the  year.  These  areas  if  reclaimed  by  proper 
drainage  would  in  time  become  similar  to  the  Miami  black  clay  loam. 
Most  of  the  Meadow  areas  are  unfit  for  cultivation  at  present  and 
are  left  in  timber  and  grass. 

SUMMARY. 

Allen  County  is  located  in  the  northeastern  part  of  the  State  of 
Indiana.  The  surface  features  vary  from  the  nearly  level  prairie- 
like areas  of  the  glacial  lake  beds  to  the  gently  rolling  and  hilly 
coimtry  of  the  terminal  moraines. 

The  average  elevation  above  sea  level  is  about  800  feet.  The 
coimty  has  an  area  of  about  667  square  miles  or  426,880  acres. 

Allen  County  was  organized  in  1823,  but  not  until  the  decade  of 
1840-1850  was  there  a  marked  influx  of  settlers. 

The  yearly  rainfall  ranges  from  31  to  52  inches,  with  a  mean  of 
88.7  inches.  The  absolute  maximum  temperature  is  104°  F.,  absolute 
minimum  —25°  F.,  and  annual  mean  49°  F. 

The  drainage  is  principally  into  Lake  Erie  through  the  Maumee 
River  and  its  tributaries.  The  western  part  of  the  county  drains 
into  the  Wabash  through  Eel  River,  Aboite  and  Little  Prairie  creete> 
and  their  tributaries. 
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The  agriculture  of  Allen  County  is  in  a  prosperous  condition. 
C!oru,  wheat,  oats,  clover,  and  timothy  are  the  principal  products. 
Dairying  and  live-stock  raising  are  practiced  only  in  a  limited  way. 

The  importance  of  crop  rotation  is  recognized,  though  no  system 
is  strictly  adhered  to.  Stable  manure  is  widely  used.  Farm  labor 
is  paid  $15  to  $30  per  month,  with  board. 

The  average  size  of  farms  is  about  90  acres  and  over  one-half  of 
them  are  operated  by  tiie  owners.  Most  of  the  land  in  the  county  is 
improved.  Value  of  farm  land  ranges  from  $60  to  $100  an  acre  for 
the  clay  uplands  to  $100  or  $150  an  acre  for  the  best  drained  and  im- 
proved bottom  land. 

A  number  of  steam  and  electric  railways  give  ample  transporta- 
tion facilities  for  all  parts  of  the  county. 

Fourteen  soil  types  were  recognized  in  this  survey.  These  are  all 
composed  of  glacial  material  and  range  from  sand  to  clay.  The 
light-colored  soils  represent  the  well-drained  drift  materials,  while 
the  dark  soils  are  those  which  have  remained  in  a  swampy  or  poorly 
drained  condition  for  a  considerable  period.  The  Miami  series  with 
two  members  and  the  Dunkirk  series  with  three  represent  the  light- 
colored  soils.  The  Clyde  series  embraces  the  dark-colored  glacial 
lacustrine  soils  with  three  members.  Of  the  alluvial  soils  two  belong 
to  the  Wabash  and  one  to  the  Waverly  series.  Muck,  Peat,  and 
Meadow  are  the  three  remaining  types. 

The  Miami  clay  loam  is  the  predominating  type.  It  is  the  gen- 
eral-purpose soil  of  the  county,  and  constitutes  more  than  one-half  of 
the  area  of  the  county. 

The  Miami  black  clay  loam  when  properly  drained  produces  large 
yields  of  com  and  grass. 

The  Clyde  soils  are  best  suited  to  corn.  They  require  artificial 
drainage,  and  deep  plowing  in  the  case  of  the  clay  would  increase 
the  crop  yields.  Clyde  clay  is  a  very  desirable  soil  for  sugar  beets, 
and  their  acreage  could  be  profitably  extended. 

The  Dunkirk  soils  are  best  suited  to  crops  requiring  a  light,  sandy 
soil.  The  fine  sand  is  an  ideal  soil  for  early  truck.  Most  of  the 
market-garden  produce  consumed  in  Fort  Wayne  is  grown  upon  this 
type.  The  sandy  loam  is  the  best  wheat  soil,  and  apples  do  excep- 
tionally well  upon  it  The  gravel  subsoil  of  this  type  is  used  for 
road-surfacing  material. 

Of  the  alluvial  soils,  the  Wabash  fine  sand  and  silt  loam  are  subject 
to  frequent  overflow,  but  in  favorable  seasons  produce  large  yields 
of  com  and  grass.  The  Waverly  silt  loam  is  deficient  in  organic 
matter  and  is  best  suited  to  grass. 

Peat  and  Muck  when  thoroughly  drained  produce  abundantly  of 
com  and  potatoes,  but  the  yield  of  com  is  usually  light  and  chaffy 
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in  quality.  Special  crops,  such  as  celery,  onions,  and  peppermint, 
should  prove  remunerative.  Meadow  land  is  best  suited  to  pasturage. 
The  light-colored  soils  are  in  need  of  humus.  Manure  and  catch 
crops  turned  under  for  green  manure  should  be  more  extensively  used. 
Much  clover  is  grown  for  hay  and  seed,  but  more  of  it  should  be  fed 
on  the  farm  and  returned  to  the  soil  as  manure.  Alfalfa  has  been 
successfully  grown  upon  the  Miami  clay  loam  and  the  Dunkirk  sandy 
loam.  It  is  an  ideal  forage  crop  for  all  stock  and  a  splendid  soil 
renovator.    It  should  be  more  extensively  grown. 
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By  CHARLES  J.  MANN,  ALLEN  L.  HIQQINS,  and  LAWRENCE  A.  KOLBE. 
DESOBIPnON  OF  THE   AREA. 

Bates  County  is  situated  midway  of  the  western  boundary  of  the 
State  of  Missouri.  It  is  bounded  on  the  north  by  Cass  County,  on 
the  east  by  Henry  and  St.  Clair  counties,  on  the  south  by  Vernon 
County,  and  on  the  west  by  Linn  and  Miami  counties,  Kansas.  Its 
southern  boundary  lies  about  4  miles  north  of  parallel  38^  north  lati- 
tude, and  meridiim  94^  west  from  Greenwich  passes  about  4  miles 


Fig.  8L— Sketch  map  showing  location  of  the  Bates  County  area,  Missouri. 

east  of  the  eastern  boundary.  The  county  has  a  length  north  and 
south  of  about  30  miles  and  a  width  approximately  the  same,  and 
comprises  554,240  acres,  or  866  square  miles. 

Topographically  Bates  County  consists  of  three  terraces,  each  of 
which  is  more  or  less  dissected  by  valleys.  The  lowest  terrace  is  in 
the  southeastern  part  of  the  county  and  the  highest  in  the  north- 
western part.  The  average  elevation  of  the  lowest  is  about  650  to 
700  feet,  the  middle  one  about  800  to  850  feet,  and  the  upper  one  about 
1,000  feet  above  sea  level.  The  highest  one  has  the  smallest  extent 
and  the  middle  one  the  greatest.  In  fact,  by  far  the  larger  part  of 
the  county  is  included  in  the  latter.     Its  eastern  boundary  runs  from 
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Rich  Hill  nearly  eastward  to  a  point  2^  miles  south  of  Pleasant  Gap, 
thence  northeastward  to  the  offset  in  the  county  line  at  the  south- 
western comer  of  Henry  County.  Its  western  boundary  runs  from 
the  Kansas  line  near  Amsterdam  northward  to  Merwin,  thence  about 
eastward  to  near  Adrian,  thence  northwestward  to  the  northern 
boundary  of  the  county,  about  6  miles  east  of  the  northwest  comer. 
At  its  eastern  boundary  this  terrace  drops  rather  abruptly  about  150 
feet  to  the  lowest  terrace,  and  its  western  boundary  is  the  abrupt 
rise  of  about  150  feet  to  the  highest  terrace.  The  eastern  border  of 
this  middle  terrace  is  much  dissected  by  deep  valleys  of  streams  that 
flow  from  it  out  into  the  lower  terrace.  The  cut  is  much  deeper 
into  it  than  into  the  lower  terrace,  because  it  is  so  much  higher  than 
the  latter.  Westward  and  northwestward  from  the  eastern  bound- 
ary the  valleys  are  more  and  more  shallow,  until  along  the  north- 
western border  of  the  terrace  there  is  a  belt  that  is  barely  cut  by 
valleys  at  all.  In  fact,  there  are  considerable  areas  along  it  that  are 
not  well  drained. 

Only  the  northwestern  part  of  the  lower  terrace  lies  in  Bates 
County,  the  rest  of  it  lying  to  the  eastward.  The  whole  of  this  area 
therefore  is  smooth.  Its  valleys  are  very  shallow,  even  that  of  the 
Osage  River;  it  is  a  gently  undulating  plain.  Only  the  eastern  bor- 
der of  the  third  terrace  lies  in  this  coimty.  The  most  of  it  is  a  high 
dissected  plateau.  It  is  like  the  eastern  border  of  the  middle  terrace 
in  roughness,  but  is  higher. 

As  there  has  been  no  faulting  or  folding  of  the  rocks,  the  surface 
features  of  Bates  County  are  the  direct  result  of  erosion.  This  has 
acted  in  proportion  to  the  relative  resistance  of  the  interbedded 
shales,  sandstones,  and  limestones  composing  the  region  and  has  left 
low,  well-marked  terrace  lines  and  mounds  which  form  the  only 
prominent  topographic  features  of  the  area.  Except  for  an  occa- 
sional sandy  knoll  or  low  ridge,  the  numerous  and  extensive  shale 
horizons  are  characterized  by  level  or  undulating  topography,  which 
gives  way  to  more  rolling  relief  where  the  underlying  limestone  has 
been  exposed.  Along  the  streams,  particularly  in  the  limestone 
region,  the  land  is  usually  quite  broken  and  rough,  though  there  are 
occasional  long,  gentle  slopes  in  which  it  is  frequently  difficult  to 
determine  the  limit  of  overflowed  land. 

There  is  a  total  range  in  elevation  of  over  300  feet.  The  lowest 
point  where  the  Osage  River  leaves  the  county  at  the  southeast  cor- 
ner is  less  than  700  feet  and  the  highest,  which  is  in  the  northwest 
comer,  is  over  1,000  feet  above  sea  level. 

This  western  prairie  region  is  noted  for  its  many  stream  channels. 
The  greater  part  of  the  drainage  of  the  county  is  carried  by  Miami 
Creek,  which  rises  in  the  northwest  comer  and  flowing  southeast 
empties  into  the  Osage  River  in  the  south-central  part  of  the  county. 
This  river  enters  the  county  3  miles  south  of  the  middle  of  the  west 

Digitized  by  VjOOQIC 


SOIL  8UKVBY  OP  BATES  COUNTY,  MISSOUBI.  1095 

county  line  and  receives  nearly  all  the  drainage  of  the  southwestern 
third  of  the  county.  Two  and  one-half  miles  south  of  Papinsville  it 
is  joined  by  the  Marmiton  Kiver.  From  this  point  eastward  it  forme 
the  south  county  boundary  line. 

Most  of  the  northern  part  of  the  county  is  drained  by  Mormon 
Fork  Creek,  a  tributary  of  the  Grand  River  which  forms  part  of  the 
north  county  line.  The  east-central  part  is  drained  by  Deepwater, 
North  Deepwater,  and  South  Deepwater  creeks  and  their  many 
tributaries. 

The  first  settlement  was  at  Harmony  Mission  in  1821,  and  near 
where  Papinsville  now  stands.  The  next  settlement  was  in  Shawnee 
Township,  about  the  year  1830.  Most  of  the  early  settlers  came  from 
Kentucky,  Tennessee,  and  Virginia,  although  some  were  from  the 
Northern  States.  Bates  County  was  organized  in  1841  and  its  pres- 
ent boundaries  estabUshed  in  1855,  at  about  which >  time  there  was 
considerable  immigration  to  this  region. 

The  county  was  in  fairly  prosperous  condition  when  the  civil  war 
broke  out  in  1861,  but  being  on  the  border  was  made  the  subject  of 
attacks  from  both  sides  until  nearly  everyone  left  the  county.  After 
the  war  the  majority  of  the  former  residents  returned  and  were  soon 
followed  by  new  settlers  from  Ohio,  Indiana,  Illinois,  and  Iowa. 

The  population,  which  is  given  by  the  Twelfth  Census  as  30,141, 
is  largely  rural  and  well  distributed.  Rich  Hill,  with  a  population 
of  a  little  over  4,000,  is  the  largest  town  and  receives  considerable 
support  from  the  adjacent  coal  mines.  It  is  located  in  the  southern 
part  of  the  county,  on  the  Missouri  Pacific  Railway  and  a  branch  of 
the  Frisco  system  known  as  the  Kansas  City,  Fort  Scott  and  Mem- 
phis Railroad. 

Butler,  the  county  seat,  is  nearly  as  large  as  Rich  Hill  and  is  situ- 
ated on  the  Missouri  Pacific  Railway  near  the  center  of  the  county. 
The  small  town  of  RockviUe  is  situated  on  the  Missouri,  Kansas  and 
Texas  Railway,  in  the  southeastern  part  of  the  county.  Merwin, 
Amsterdam,  Amoret,  and  Hume  are  towns  of  from  200  to  600  inhabi- 
tants, situated  on  the  Kansas  City  Southern,  in  the  western  part  of 
the  county.  Besides  these  there  are  several  small  villages  throughout 
the  county. 

There  are  nearly  100  miles  of  railroad  in  the  cotmty  and  all  sections 
except  the  northeastern  have  fairly  good  shipping  facilities.  The 
Missouri,  Kansas  and  Texas  Railway  crosses  the  southeastern  comer; 
the  Missouri  Pacific  traverses  the  county  from  north  to  south  near 
the  center,  and  a  branch  of  this  system  known  as  the  Interstate  runs 
in  a  general  southwest  direction  from  Butler.  The  ICansas  City 
Southern  crosses  the  county  from  north  to  south  near  the  western 
border. 

Kansas  City,  75  miles  north,  is  the  great  market  for  grain  and  live 
stock  and  is  reached  direct  by  the  three  main  roads.  St.  Louis,  225 
miles  east,  is  also  easily  reached  over  the  same  routes.     The  wagon 
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roads  throughout  the  county  are  in  fairly  good  condition  a  large  part 
of  the  year.  The  rural  free  delivery  of  mail  is  in  operation  in  prao- 
tiQally  all  parts  of  the  county,  and  nearly  all  the  farmers  have  tele- 
phones. 

CLIMATE. 

Bates  County  has  a  distinctly  humid  cUmate.  The  precipitation 
is  relatively  light  from  October  to  March,  inclusive,  and  is  heaviest 
during  the  crop-growing  season,  from  April  to  September,  inclusive. 
There  is  sometimes  a  deficiency  of  rainfall  during  the  latter  part  of 
July  and  August,  and  com  at  such  times  may  suffer  unless  special 
care  is  taken  to  conserve  the  soil  moisture. 

The  winters  are  comparatively  mild  and  open,  although  occasionaDy 
the  temperature  may  fall  below  zero  for  a  few  days  at  a  time.  The 
average  annual  snowfall  is  about  20  inches.  The  snow  is  seldom 
very  deep  and  rarely  remains  on  the  ground  for  any  length  of  time. 
The  length  of -the  growing  season  averages  about  157  days. 

The  following  table,  compiled  from  the  records  of  the  Weather 
Bureau  station  at  Harrisonville,  28  miles  north,  in  the  adjoining 
county  of  Cass,  represents  approximately  the  cUmatic  conditions  of 
Bates  County. 


Normal  monthly  ^  seasonal^  and  annual 

temperature  and  precipitation  at  Harrisonville. 

Temperature. 

Precipitation. 

Month. 

Mean. 

Absolute 
maximum. 

Absolute 

Mean. 

Total 
amount  for 
the  driest 

year. 

Total 
amount  fw 
the  wettest 

year. 

Snow, 
average 
depth. 

Deoember 

31 
27 
29 

74 
70 
81 

•F. 
-16 
-20 
-28 

Inehe$. 
2.0 
1.4 
2.1 

Inches. 
0.4 
1.2 
1.2 

Indtet. 
1.0 
.4 
3.4 

Inehet. 
2.8 

Januarv . .  .  .  .....  x .. . 

4.8 

February 

6.2 

Winter 

29 

5.5 

2.8 

4.8 

13.8 

March 

40 
54 
64 

92 
96 
94 

1 

15 
28 

2.6 
3.5 

4.7 

.9 
2.0 
2.6 

3.4 
7.4 
4.6 

3.8 

April 

1.1 

May 

.0 

Spring 

56 

10.8 

5.5 

15.4 

4.9 

June 

73 
78 
75 

104 
112 
106 

41 
52 
45 

4.4 
3.9 
4.2 

2.2 
3.6 
5.3 

12.2 
10.7 
6.4 

.0 

Julv 

.0 

August 

.0 

Summer 

75 

12.5 

11.0 

29.3 

.0 

September 

68 
56 
42 

107 
96 
79 

29 
21 
0 

4.0 
2.6 
2.1 

1.3 
2.1 
1.6 

8.1 

9.7 

.0 

.0 

October 

.4 

November 

.6 

Fall 

55 

8.7 

5.0 

17.8 

.0 

Year 

54 

112 

-28 

37.5 

24.3 

67.8 

19.6 

Average  date  of  the  last  killing  frost  in  spring  is  April  13,  and  of  the  first  In  fall  October  18. 

Digitized  by  VjOOQIC 


SOIL  SURVEY  OF  BATES  COUNTY,  MISSOUBI.  1097 

AGBICULTUBE. 

The  agricultural  history  of  Bates  County  is  very  similar  to  that  of 
the  entire  western  prairie  section.  The  pioneers  found  an  exceed- 
ingly rank  growth  of  prairie  grass  covering  vast  areas,  broken  only 
by  narrow  belts  of  timber  along  the  larger  stream  courses.  As  they 
needed  lumber  for  building,  wood  for  fuel,  rails  for  fences,  and  water 
for  general  purposes,  they  settled  along  the  streams,  where  timber 
and  water  were  available.  Wild  fruit,  game,  and  fish  were  also  abun- 
dant in  such  locations. 

A  few  acres  of  timber  were  cleared,  the  product  utilized,  and  the 
land  planted  to  com.  Usually  some  adjacent  prairie  land  was  broken 
and  also  planted  to  com.  Wheat,  too,  was  one  of  the  first  crops. 
Spring  wheat  was  tried  at  first,  but  soon  gave  way  to  the  winter 
variety.  Mills  for  grinding  the  wheat  and  com  were  early  estab- 
lished along  the  streams  in  different  parts  of  the  coimty.  It  is 
claimed  that  the  yields  of  grain  were  practically  the  same  from  the 
virgin  soil  as  tliey  are  at  present,  the  conclusion  being  that  improved 
methods  of  the  present  have  about  compensated  for  the  greater  origi- 
nal fertility  of  the  soil. 

Agriculture  was  completely  demoraUzed  during  the  closing  years 
of  the  civil  war,  and  in  the  late  sixties  more  than  half  of  the  land  was 
advertised  for  sale  to  pay  taxes.  But  with  the  close  of  the  war  many 
of  the  northern  soldiers  who  had  seen  the  country  and  most  of  the 
former  inhabitants  returned,  and  farm  operations  began  with  increased 
vigor.  By  1868  about  10  per  cent  of  the  land  was  in  cultivation  and 
the  acreage  cultivated  has  increased  rapidly  until  now  only  a  very 
small  percentage  remains  unbroken. 

In  the  early  seventies  chinch  bugs  became  a  serious  pest  and  by 
1874  wheat  had  been  practically  abandoned  because  of  them.  In  the 
fall  of  1874  swarms  of  grasshoppers  appeared  and  literally  cleared  the 
country  of  all  vegetation,  leaving  the  farmers  in  such  a  condition  that 
outside  help  was  necessary  to  reUeve  the  suffering.  The  grasshop- 
pers came  again  in  the  spring  of  1875  and  destroyed  the  young  crops, 
but  they  disappeared  in  June;  com  was  again  planted,  and  the  crop 
of  that  year  was  the  biggest  on  record. 

The  chinch  bugs  had  been  starved  out  by  the  grasshoppers  and  the 
land  was  cleared  of  weeds,  which,  together  with  the  abundant  and 
well-scattered  rainfall,  made  conditions  reassuring  for  crops.  WSth 
the  disappearance  of  the  chinch  bugs  wheat  was  generally  cultivated 
until  about  1880,  when  the  bugs  again  became  numerous  and  the  crop 
became  of  minor  importance.  The  years  1901  and  1902  were  unfavor- 
able to  the  chinch  bug  and  it  was  practically  exterminated.  Since 
that  time  wheat  has  regained  its  former  importance. 

With  the  extensive  free  range  it  was  natural  that  stock  raising 
should  early  become  an  important  industry.     The  cattle  were  raised 
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and  largely  fattened  on  the  range,  though  they  were  fed  what  com 
was  available,  as  this  was  the  only  way  in  which  com  could  be  easily 
marketed.  Prior  to  1870,  when  the  Missouri,  Kansas  and  Texas 
Railway  was  built,  giving  connection  with  the  St.  Louis  markets, 
stock  was  driven  50  miles  north  to  Pleasant  Hill  and  there  shipped 
to  Kansas  City.  With  the  sh4>ping  facilities  provided  by  later  rail- 
roads, young  stock  was  shipped  into  the  county  and  turned  into 
fenced  pasture  and  later  fed  for  market.  This  industry  continues 
to  be  one  of  great  importance  in  the  county. 

Some  of  the  early  settlers  who  came  from  the  south  tried  cotton 
growing  and  a  gin  was  at  one  time  in  operation,  but  cotton  has  long 
since  been  abandoned  because  of  its  uncertainty.  Castor  beans,  at 
one  time  produced  to  some  extent,  were  abandoned  chiefly  on  account 
of  the  great  amount  of  labor  involved  in  handling  the  crop.  Clover 
at  first  did  not  seem  to  do  well,  but  in  recent  years  it  has  gained  in 
favor  rapidly.  Flax  has  been  grown  for  many  years,  though  the 
acreage  has  declined  and  it  is  not  now  one  of  the  important  crops. 
Oats  apparently  reached  their  maximum  production  in  1870,  when  the 
acreage  was  about  32,000  and  the  average  yield  per  acre  over  25 
bushels.  In  recent  years  the  area  sown  has  been  about  14,000  acres. 
Broom  com  is  still  grown  in  certain  localities,  but  is  not  nearly  as 
important  a  crop  as  it  was  formerly.  Lately  the  acreage  of  sorghum 
and  Kafir  com  has  been  increased  somewhat.  Tobacco  has  been 
grown  for  home  use  for  many  years,  and  present  indications  are 
that  it  may  become  a  commercial  crop.  Alfalfa  and  cowpeas  are 
comparatively  new  crops  which  are  certain  to  be  general  crops  in  the 
near  future.  Indian  com  is  and  always  has  been  the  most  important 
and  main  money  crop  of  the  area.  It  has  been  grown  in  the  same 
fields  continuously  as  long  as  a  profitable  yield  could  be  obtained. 
As  the  crop  is  almost  entirely  fed  to  stock  no  particular  varieties  are 
given  preference  and  but  little  effort  has  been  made  to  improve  the 
strains  by  seed  selection.  Seed  com  is  usually  picked  out  of  the  crib, 
and  though  some  effort  is  made  to  select  the  best-looking  ears  this 
method  must  necessarily  result  in  ultimate  deterioration  of  the  prod- 
uct. There  are  fortunately  a  few  farmers  who  are  paying  more 
attention  to  varieties  and  who  are  employing  modem  methods  of 
seed  selection.  Of  yellow  com,  Ried's  Yellow  Dent  is  preferred  by 
some,  and  of  the  white  varieties  the  Farmer's  Interest  and  St. 
Charles  White.  The  greater  part  of  the  crop  is  drilled  in  rows  about 
4  feet  apart  and  15  inches  between  kernels,  but  the  best  farmers 
condemn  this  practice  and  prefer  the  check-row  method  in  order  to 
permit  more  thorough  cultivation.  As  it  is  important  to  keep  com 
clean  from  weeds  and  grass,  which  are  certain  to  injure  the  crop, 
there  seems  to  be  sufficient  reason  for  discouraging  the  practice  of 
drilling. 
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Modem  machinery^  including  weeders  and  riding  cultiyators,  fre- 
quently the  double-roWy  are  in  general  use  in  the  culture  of  com. 
Late  cultivation  of  the  crop  witn  a  one-horse  implement,  it  seems, 
has  never  been  tried,  but  it  is  very  probaUe  that  during  short 
droughts  this  practice  would  be  found  profitable,  as  much  moisture 
now  lost  through  evaporation  would  be  retained  in  the  soil  for  the 
use  of  the  crop.  The  crop  is  usually  harvested  by  hand,  though  the 
harvester  is  frequently  used,  and  the  fodder  shredded  and  fed  to  stock. 
The  comsheller  is  almost  unknown.  The  small  producer  di^>oees 
of  his  crop  in  the  ear,  or  sometimes  in  the  field,  to  the  cattle  feeder, 
who  feeds  it  in  the  ear.  Some  com  is  occasionally  shipped  from  the 
county,  and  this  is  shelled  at  the  levators.  Probably  as  much  grain 
is  imported  for  feed. 

More  money  is  brought  into  the  county  directly  from  the  sale  of 
live  stock  than  from  any  other  source.  The  lai^er  landowners 
almost  invariably  feed  stock  of  some  kind,  buying  much  of  their  grain 
from  tenants  or  the  owners  of  smaller  farms,  keeping  most  of  their 
own  land  in  permanent  pasture.  Formerly  most  of  the  cattle  fed 
were  raised  in  the  county,  but  recently  the  lai^er  number  have  been 
impc^rted  in  carload  lots  from  Kansas  City.  These  cattle,  mostly 
steers,  are  grades,  though  some  are  of  very  good,  quality.  The  home- 
grown cattle  are  usually  of  Shorthorn  or  Hereford  blood  and  of  excel- 
lent quality.  Some  Angus  cattle  were  also  seen.  Several  pure-bred 
herds  exist  in  the  county,  and  cattle  raising  seems  to  be  a  thriving 
industry. 

All  of  the  farmers  raise  hogs,  some  making  it  more  or  less  a  spe- 
cialty. Some  very  fine  pure-bred  penp  were  seen.  Poland  Chinas  are 
probably  the  most  common,  thou^  Duroc-Jerseys  or  Red  Rocks  are 
numerous.  A  few  Berkshires  and  Chester  Whites  are  also  seen.  A 
first  cross  between  the  Poland  China  and  Duroc-Jersey  is  very  popular 
with  a  few  farmers,  and  as  has  been  the  experience  in  other  locaUties 
this  cross  is  more  prolific  and  makes  better  feeders  than  the  pure-bred 
stock. 

The  raising  of  horses  and  mules  is  quite  an  industry,  and  though 
no  single  farm  is  perhaps  devoted  entirely  to  this  branch  the  number 
of  farmers  who  have  a  few  head  for  sale  is  large.  These  are  usually 
bought  up  by  a  few  men  who  improve  their  market  condition  before 
shipping  them  to  distant  points.  The  sheep  industry  is  growing,  as 
there  is  considerable  land  well  suited  for  pasture. 

Dairying  is  practiced  to  a  limited  extent  in  nearly  all  parts  of  the 
county.  Separators  are  common  and  only  the  cream  is  sold,  a  ready 
market  for  which  is  found  at  the  creamery  in  Butler  and  also  at  sub- 
stations in  other  towns.  Notwithstanding  the  interest  in  dairying 
there  is  only  one  silo  in  the  county  at  the  present  time.  There  is 
no  more  economical  way  of  keeping  up  the  flow  and  quaUty  of  milk 
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during  the  time  of  year  when  the  cows  are  not  on  pasture  ihtai 
by  feeding  silage. 

Winter  wheat  is  a  secondary  money  crop.  The  most  common 
variety  is  the  Mediterranean,  but  in  a  recent  test  the  Poole  variety 
gave  somewhat  better  yields.  The  crop  is  usually  sowed  with  a  drill 
by  October  1.  The  chinch  bug  is  not  at  present  a  serious  pest,  and 
the  crop  is  seldom  damaged,  except  by  heaving  and  occasionally  by 
hail  or  rust.  The  use  of  commercial  fertilizers  in  growing  wheat  is 
becoming  general.  A  packing-house  brand  containing  2  per  cent 
nitrogen,  1 1  per  cent  phosphate,  and  2  per  cent  potash  is  commonly 
used.  The  quantity  applied  ranges  from  100  to  150  pounds  to  the 
acre.  Fertilizer  is  said  to  give  an  increased  yield  of  5  to  9  bushels 
per  acre.  Much  of  the  crop  is  marketed  at  the  local  mills,  though 
some  is  shipped  out  of  the  county. 

Timothy  and  clover  constitute  the  most  important  hay  crop. 
Timothy  seed  is  usually  sowed  with  the  wheat  in  the  fall  and  the 
clover  in  the  early  spring.  Flax  is  a  better  crop  than  wheat  to  sow 
with  the  grass.  The  hay  is  nearly  all  consumed  on  the  farm.  There 
seems  to  be  a  tendency  to  keep  the  land  in  meadow  longer  than  the 
quaUty  of  the  hay  obtained  warrants.  The  pasture  and  meadow 
can  be  maintained  in  much  better  condition  by  mowing  the  annual 
weeds,  which  are  abundant,  then  disking  and  sowing  more  seed  at 
the  proper  time.  The  amount  of  feed  on  many  of  the  pastures  could 
be  greatly  increc^ed  by  this  method,  though  many  of  them  should  be 
broken  up.  Japan  clover,  Lespedeza,  was  seen  growing  along  the 
roadsides  in  many  parts  of  the  county,  but  its  value  in  the  pasture 
seems  not  to  be  fully  appreciated  and  more  effort  should  be  made 
to  establish  it,  particularly  in  sheep  pastures. 

The  oat  crop  is  very  uncertain.  Occasionally  yields  of  50  to  60 
bushels  per  acre  are  obtained,  but  frequently  the. crop  is  not  worth 
cutting.  While  there  are  several  contributing  causes  for  these  fail- 
ures it  is  believed  that  the  climatic  conditions  are  largely  responsible. 
The  sun  frequently  scalds  the  plant  during  its  growth;  therefore  it  is 
important  to  get  the  seed  in  the  ground  as  early  as  possible  in  the 
spring.  Spring  frosts  very  seldom  injure  the  crop  permanently. 
Volunteer  oats  in  the  spring  are  quite  common  and  are  reported  to 
mature  earlier  and  make  stronger  growth  than  those  sowed  in  the 
spring.  This  suggests  at  once  the  possibility  of  creating  by  selec- 
tion from  these  volunteer  oats  a  winter  oat  for  this  region  which  will 
give  surer  and  better  yields  than  the  present  varieties.  Some  im- 
provement could  probably  be  made  by  seed  selection  and  cleaning 
and  in  the  preparation  of  the  seed  bed.  The  amount  of  seed  broad- 
casted and  drilled  is  estimated  to  be  about  the  same,  though  from 
reports  it  seems  that  drilling  insures  somewhat  larger  yields.  The 
Texas  red  oat  is  most  commonly  grown,  though  it  is  said  the  seed 
deteriorates  rapidly. 
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Flax  is  a  secondary  crop.  The  seed  is  usually  drilled  in,  though 
frequently  sowed  broadcast  and  harrowed  or  brushed  in  on  very  well- 
prepared  land.  Timothy  and  clover  is  sown  with  it,  for  as  a  nurse 
crop  for  grass  flax  is  unequaled.  Its  open  foliage  allows  more  sun- 
shine to  reach  the  young  grass  than  when  wheat  or  rye  are  used,  and 
the  grass  suffers  less  when  the  flax  is  removed.  It  is  usually  cUt, 
bunched,  stacked,  and  thrashed.  The  seed  alone  is  sold,  no  use  being 
made  of  the  fiber.  The  yield  averages  about  8  bushels  to  the  acre, 
and  the  average  price  is  about  SI  per  bushel.  The  straw  is  com- 
monly fed  to  stock. 

Experience  has  shown  that  flax  should  not  be  grown  on  the  same 
land  oftener  than  once  in  five  years,  because  of  the  disease  known  as 
**flaxwilt."  Owing  to  the  low  yields  obtained  this  crop  is  not 
extensively  grown. 

Some  sorghum  is  grown.  It  is  used  in  the  manufacture  of  sirup, 
which  is  worth  about  50  cents  a  gallon.  It  is  not  produced  on  a  large 
commercial  scale.  The  best  quality  of  sirup  is  made  from  sorghum 
produced  on  the  Oswego  silt  loam,  though  a  larger  yield  per  acre  can 
be  secured  from  some  of  the  heavier  soils. 

Kafir  com  is  grown  as  a  forage  crop,  and  its  production  is  encour- 
aged because  it  makes  an  abundance  of  valuable  supplementary  feed. 

Market  gardening  is  followed  by  a  few  farmers,  chiefly  to  supply  the 
local  markets.  Watermelons  are  an  important  truck  crop,  the  Wig- 
ger  melon  being  especially  popular.  The  Sweetheart  variety  is  the 
most  common. 

Oowpeas  are  becoming  a  general  crop,  particularly  on  the  Oswego 
silt  loam.  The  Whip-pooi^will  variety  is  in  most  common  use.  Cow- 
peas  are  frequently  drilled  with  a  com  planter  on  wheat  stubble  in 
July,  cut  for  hay  in  October,  and  the  pea  stubble  immediately  plowed 
under  and  the  land  planted  to  wheat  again.  This  has  been  foimd  to 
be  very  beneficial  to  the  succeeding  wheat  crop.  When  cowpeas  are 
harvested  for  seed  they  are  made  the  only  crop  of  the  year.  Some 
farmers  have  this  year  (1908)  planted  cowpeas  in  the  com  after  laying 
by  the  latter  crop,  and  this  practice  is  to  be  commended. 

Some  impetus  is  being  given  to  tobacco  production.  The  crop  has 
been  grown  for  years  by  a  few  who  learned  how  to  grow  it  in  Ken- 
tucky, and  after  settling  in  this  county  continued  its  production. 
These  have  for  the  most  part  sold  their  crop  at  retail,  as  no  market  is 
readily  available.  A  farmer  on  Miami  Creek  cultivates  a  small  patch 
of  Golden  Leaf,  securing  about  150  poimds  on  one-eighth  of  an  acre, 
which  sells  for  about  20  cents  a  pound.  Another  farmer  has  raised 
twenty-one  crops  of  White  Burley.  With  heavy  manuring  it  pro- 
duces from  1,000  to  1,200  pounds  per  acre,  which  retails  at  from  12 
to  15  cents  per  pound.  He  plants  from  May  25  to  June  15  and  har- 
vests in  August.     He  claims  that  he  makes  a  clear  profit  of  about  $75 
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an  acre  on  the  few  acres  planted  to  this  crop  each  year.  Land  on 
which  timber  has  grown  is  considered  absolutely  essential  for  tobacco 
production. 

The  growing  of  alfalfa  is  in  an  experimental  stage.  It  is  being 
grown  to  a  small  extent  on  several  different  types  of  soil  in  the  county. 
It  \b  safe  to  predict  that  alfalfa  will  in  time  become  one  of  the  impor- 
tant crops  of  the  area.  On  the  uplands  inoculation  and  liming  will 
probably  be  necessary  to  secure  the  most  successful  yields. 

On  nearly  every  farm  some  orchard  fruits  are  produced  for  home 
use.  This,  however,  is  not  recognized  as  a  fruit  region  and  but  <me 
commercial  orchard  is  found  in  the  coimty. 

That  certain  crops  are  adapted  to  certain  soil  types  is  fairly  well 
recognized.  The  truck  crops  are  almost  invariably  grown  on  the 
Bates  loam  and  Boone  fine  sandy  loam.  The  Summit  silt  loam  and 
Crawford  silt  loam  or  the  bottom-land  soils  are  best  adapted  to  com 
and  are  more  extensively  cultivated  to  this  crop  than  are  any  of  the 
other  types.  Wheat,  oats,  and  grass  cover  a  large  acreage  on  the 
Oswego  silt  loam,  which  is  admirably  adapted  to  these  crops.  Though 
these  adaptations  are  commonly  recognized,  they  are  not  always 
taken  advantage  of.  One  reason  for  this  is  the  absence  of  systematic 
crop  rotation. 

Each  farmer  should  adopt  a  crop-rotation  system  which  will  answer 
the  requirements  of  his  own  farm  and  the  different  soil  types  occur- 
ring thereon.  SoUs  deficient  in  humus,  like  the  Oswego  silt  loam, 
should  have  a  rotation  which  will  constantly  replenish  the  humus 
supply,  while  the  physical  condition  of  some  of  the  other  types  is  the 
important  point  to  be  kept  in  mind  in  planning  the  crop  rotation. 

On  a  typical  grain  farm  in  the  county  the  following  system  of 
cropping  is  practiced:  Mowing  land  is  broken  in  the  fall,  leaving  it 
exposed  in  the  furrow  over  winter,  and  the  seed  bed  prepared  in  the 
spring  and  planted  to  com.  The  cornstalks  are  broken  down  after 
harvest,  and  if  the  weather  permits  the  ground  is  again  plowed  in  the 
fall  and  planted  to  com  the  second  year.  If  possible  the  land  is 
plowed  the  following  fall,  but  if  not  the  seed  bed  lor  oats  the  third 
year  is  prepared  by  disking  and  the  seed  put  in  as  early  as  possible. 
The  oat  stubble  is  plowed  immediately  after  harvest  and  as  shallow 
as  turning  under  the  stubble  will  permit.  Wheat  is  planted  that  fall 
and  also  the  fall  of  the  fourth  year,  when  timothy  seed  is  soiled  with 
the  wheat  and  the  following  spring  clover  seed  is  also  sowed.  The 
land  is  kept  in  mowing  for  two  years  and  then  used  again  for  the  pro- 
duction of  com.  This  makes  a  seven-year  rotation  which  offers 
opportunities  for  many  variations.  The  main  criticism  is  that  it 
includes  no  leguminous  crop.  Cowpeas  could  be  put  in  the  com  and 
also  after  the  first  wheat  crop,  and  if  plowed  imder  would  effectually 
maintain  the  humus  supply  of  the  soil. 
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On  another  farm  where  a  longer  rotation  is  practiced  flax  is  intro- 
duced when  seeding  the  land  to  grass.  The  entire  crop  of  clover  is 
plowed  under  in  the  late  summer  and  no  crop  is  taken  off  the  land 
that  year.  It  is  claimed  that  the  loss  of  a  crop  in  this  way  is  compen- 
sated for  by  the  increased  yields  of  the  following  crops.  Where  it  is 
not  convenient  to  follow  this  plan,  catch  crops  of  cowpeas  can  be 
introduced  and  the  supply  of  organic  matter  maintained  in  this  way. 

The  average  size  of  farms  is  about  120  acres,  and  from  the  census 
reports  it  appears  that  the  percentage  of  farms  operated  by  owners 
is  decreasing.  This  is  due  partly  to  the  fact  that  some  farmers 
have  retired  and  rented  their  land  and  partly  to  the  immense  accu- 
mulation of  land  in  the  Scully  estate.  Cash  rent  ranges  from  S2  to  S3 
an  acre.  On  a  share  basis  the  landlord  receives  from  two-fifths  to 
one-half  of  the  crops  on  shares.  Farming  land  may  be  purchased  at 
$25  to  $60  an  acre,  though  more  highly  improved  and  favorably 
situated  farms  are  held  at  the  higher  price. 

SOILS. 

Bates  County  lies  within  the  nonglaciated  part  of  the  western 
prairie  region.  Its  upland  soil  is  therefore  residual,  or  derived  from 
the  immediately  tmderlying  rock.  The  rocks  of  this  region  belong  to 
the  Pennsylvania  division  of  the  Carboniferous  and  consist  of  inter- 
bedded  shale,  sandstone,  and  limestone.  Shale  is  the  predomi- 
nating rock  and  may  vary  from  argillaceous  to  arenaceous  in  the 
different  beds  or  even  in  the  same  stratum,  while  the  layers  of  lime- 
stone and  sandstone  are  comparatively  tjiin  and  uniform.  Faulting 
or  folding  of  these  rocks  is  nowhere  in  evidence,  the  strata  lying 
nearly  horizontal,  with  only  a  slight  dip  to  the  northwest.  It  is 
apparent  that  were  the  present  surface  level  the  soil  would  be  prac- 
tically the  same  all  over  the  cotmty.  Such  a  condition,  however,  has 
been  prevented  by  erosion,  the  result  being  that  with  the  differ- 
ences in  elevation  the  different  strata  of  rock  have  been  exposed  to 
the  processes  of  weathering  and  soil  formation.  As  the  different 
kinds  of  rock  give  rise  to  widely  varying  soils,  it  is  easily  seen>that 
topography  is  a  very  important  factor  in  the  location  of  any  particu- 
lar kind  of  soil. 

Soils  of  different  texture — that  is,  composed  of  different  proportions 
of  sand,  silt,  clay,  etc.,  but  closely  related  through  source  of  material, 
method  of  formation,  coloration,  and  other  characteristics — consti- 
tute a  soil  series.  Some  of  the  soils  of  the  area  are  of  rather  local 
occurrence  and  of  questionable  relationship  and  are  given  local  names. 

A  distinction  is  made  between  the  residual  soils,  according  as 
they  are  derived  from  shales  and  sandstone  or  from  limestone.  The 
shale  and  sandstone  have  entered  more  largely  into  the  soils  of  the 
county  than  the  limestone  and  have  given  rise  to  soils  of  three  series 
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and  to  one  miscellaneous  type  more  or  less  closely  related  thereto. 
The  Boone  silt  loam  and  the  Boone  fine  sandy  loam  are  character- 
ized by  very  light  gray  surface  soils,  the  Bates  silt  loam  and  Bates 
loam  by  gray  surface  soils,  and  the  Summit  silt  loam  and  Summit 
clay  by  dark-gray  or  nearly  black  surface  soils.  The  distinguishing 
feature  of  the  Oswego  silt  loam  is  the  presence  of  a  so-called  hard- 
pan  in  the  subsoil.  The  limestone  gives  rise  to  the  Crawford  silt 
loam  previously  mapped  in  Kansas. 

.  The  coUuvial  class  of  soils  is  represented  by  the  Sedgwick  black 
clay  loam,  which  in  its  material  is  closely  related  to  the  Summit  soils. 

The  bottom  land  or  alluvial  soils  are  related  to  each  other  in  the 
source  of  their  material  and  the  manner  of  their  formation,  but  diflFer 
in  respect  to  color,  position,  and  elevation  in  the  bottoms. 

The  Osage  silt  loam  occupies  the  creek  bottoms  and  higher  eleva- 
tions along  the  larger  streams,  while  the  Osage  clay  occupies  the 
depression  in  the  wider  bottom)^  and  belongs  to  a  series  characterized 
by  the  dark  color  of  the  soils.  Very  little  sandy  material  or  loam  was 
found  in  these  alluvial  deposits  and  the  loam  type  was  not  recognized, 
though  certain  phases  of  the  Osage  silt  loam  approximated  a  soil  of 
lighter  texture.  There  are  along  some  of  the  streams  areas  locally 
called  second  bottom.  There  is  every  reason  to  believe,  however, 
that  the  materials  here  are  not  of  alluvial  origin  and  the  soils  are 
therefore  grouped  with  the  upland  types.  Along  some  of  the  smaller 
streams  there'exist  a  few  areas  of  true  terrace  deposits,  but  these  were 
so  limited  that  they  could  not  be  shown  in  a  map  of  the  scale  used. 

The  following  table  gives  the  name  and  extent  of  each  of  the  types 
of  soil  found  in  Bates  C!ounty: 

Areas  of  different  soils. 


Sou. 

Acres. 

Percent. 

1 

,                       Sou. 

Acres. 

Percent. 

Oswego  silt  loam 

200,102 
152,512 
71,808 
50,880 
23,232 

36.1 
27.5 
12.0 
0.3 
4.2 
3.9 
2.7 

Crawford  sUt  loam 

11,072  1              2.0 

B^imTTiit  slU  loftm, , .  _  , 

Sedgwick  black  clay  loam 

Rough  stony  land 

2,496 

2,240 

1,984 

960 

.5 

Osagp  silt  loftm 

.4 

Bates  silt  loam 

Boone  sUt  loam 

.3 

Osage  clay 

Boone  fine  sandy  loam 

Total 

.2 

21,888 
14,976 

554,240 

OSWEOO   SILT  LOAM. 


The  characteristics  by  which  the  Oswego  silt  loam  are  easily  distin- 
guished from  the  other  types  of  the  area  are  its  prairie  vegetation, 
gray  color,  ashy  feel,  level  surface,  and  the  sharp  line  of  demarcation 
between  soil  and  subsoil.  The  surface  soil  consists  of  8  to  10  inches 
of  dark-gray,  rather  loose  structured  silt  loam,  which  when  wet  be- 
comes a  very  dark  gray  or  almost  black  but  when  dry  is  very  much 


Digitized  by 


Google 


SOIL  SUBVEY  OF  BATES  COUNTY,  MISSOUBI.  1105 

lighter  colored.  It  is  locally  known  as  ''white  ashy  land."  The 
subsurface  soil  from  10  to  18  inches  is  always  lighter  colored,  con- 
tains very  much  less  organic  matter,  and  has  a  slightly  higher  clay 
content  than  the  surface  soil  and  as  a  consequence  tends  to  clod  con- 
siderably. It  also  becomes  quite  compact  and  hard  when  dry.  Im- 
mediately below  this  material  lies  the  heavy,  compact,  somewhat 
tenacious  silty  clay  subsoil  which  extends  to  a  depth  of  36  inches, 
where  it  becomes  friable  and  crumbly,  decreasing  in  clay  content. 
From  18  to  28  inches  this  material  is  usually  much  darker  than  the 
overlying  soD,  frequently  being  almost  black,  but  rapidly  changes  to 
a  grayish  yellow  with  a  faint  greenish  tinge. 

This  soil  type  as  mapped  in  this  survey  consists  of  two  distinct 
phases  that  are  universally  recognized  not  only  by  the  student  of  soils 
but  by  the  farmers  who  occupy  it.  The  diflFerence  between  the  two 
phases  is  one  of  structure  rather  than  texture,  yet  it  is  one  of  great 
importance  in  the  agricultural  utilization  of  the  soil.  One  phase  is 
the  flat-land  phase  and  the  other  the  rolling-land  phase.  In  both  the 
surface  soil  is  a  gray  silt,  and  in  both  this  is  underlain  by  a  darker, 
tougher,  more  clayey  subsurface.  In  the  flat-land  phase,  however, 
the  boundary  between  the  surface  and  subsurface  is  a  very  sharp  one; 
in  the  other  it  is  more  indefinite.  In  the  former  the  subsurface  is  a 
hard,  tough,  dark,  brownish-clay  with  some  red  mottlings.  In  the 
latter  it  is  a  dark,  brownish-gray  silty  clay,  usually  without  the  red 
mottling  and  usually  neither  so  hard  nor  so  tough  as  the  former.  In 
the  former  the  subsoil  is  a  yellowish-gray  to  bluish-gray  silty  clay,  with 
a  yellowish  to  brownish  mottling,  but  considerably  less  tough  than 
the  subsurface.  In  the  latter  the  subsoil  is  a  yellowish-gray  silty  clay 
much  more  nearly  uniform  in  color  than  that  of  the  former  phase. 

The  rolling-land  phase  has  much  better  surface  drainage  than  the 
other  and  its  underground  drainage  is  also  better.  Its  color  also  is 
usually  somewhat  darker. 

The  rolling-land  phase  constitutes  much  the  larger  area  of  this  type 
in  the  county.  Practically  all  of  the  type  in  the  southwestern  comer 
of  the  county  belongs  in  it  and  all  the  eastern  part  of  the  great  area 
of  this  soil  that  lies  west  and  northwest  of  Butler. 

The  main  flat-land  areas  are  in  a  belt  running  northeast  and  south- 
west through  Adrian,  along  the  foot  of  the  third  terrace,  in  the  south- 
eastern comer  of  the  county. 

The  farmers  will  admit  that  the  flat-land  phase  is  '  'hardpan"  land, 
but  they  will  not  admit  that  the  rolling-land  phase  can  be  correctly 
designated  by  that  term. 

The  Oswego  silt  loam  is  the  most  extensive  soil  type  in  Bates 
County,  occurring  in  every  township.  It  is  the  predominating  type 
in  the  northwestern  two-thirds,  where  it  occupies  many  entire  sec- 
tions.    It  also  occurs  extensively  in  the  southwestern  and  south- 
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eastern  townships.    The  area  of  its  least  development  lies  from 
Pleasant  Oap  northward  to  the  county  line. 

The  type  is  intimately  associated  with  level  or  midulating  topog- 
raphy and  is  always  limited  by  a  rolling  surface  whether  that  surface 
lies  above  or  below  the  general  level  of  a  given  area.  It  occupies 
the  wider  divides,  gentle  slopes,  and  the  rather  low-lymg,  so-called 
"second  bottoms"  along  the  rivers.  The  last-named  position  is  the 
lowest  level  at  which  the  type  is  developed  and  includes  elevations 
in  the  uplands  from  below  750  feet  to  something  over  800  feet.  Its 
highest  elevation  reaches  more  than  1,000  feet  in  the  northwest  cor- 
ner, and  the  remainder  of  the  type  from  a  little  below  850  feet  to 
more  than  900  feet  above  sea  level. 

Though  perfectly  flat  areas  are  not  frequent  and  there  is  appar- 
ently enough  fall  to  afford  good  surface  drainage,  the  damage  done 
to  crops  by  excess  of  moisture  is  very  great.  The  present  season 
was  a  severe  one  in  this  respect,  and  much  of  the  com  was  abandoned 
as  worthless  early  in  the  season.  The  heavy  subsoil  is  to  some  extent 
accountable  for  this,  as  it  greatly  retards  the  downward  movement 
of  drainage  waters.  This  trouble  can  be  largely  relieved  by  tile 
drains,  which,  though  results  might  not  be  immediate,  would  ulti- 
mately break  up  the  close  structure  of  this  material  naturally  loose 
and  crumbly  when  exposed  to  the  air.  Narrow,  open  ditches  or  even 
furrows  would  be  effective  in  draining  many  of  the  small  depressions 
in  which  com  is  a  failure  in  wet  seasons.  There  is  sufficient  fall  in 
almost  every  case  for  the  proper  construction  of  drainage  systems. 
In  the  few  instances  where  tile  drains  have  been  installed  they  have 
given  good  results. 

The  formation  of  the.  Oswego  silt  loam  is  not  clearly  understood 
in  its  details.  It  is  evidently  connected  with  shale  formations,  as 
it  is  underlain  at  greater  depth  by  silt  shale  rock  and  it  would  seem 
that  the  subsoil  at  least  was  derived  therefrom.  But  the  formation 
of  the  18  inches  of  light  silt  soil  can  hardly  be  explained  by  residual 
processes  alone,  because  of  the  great  difference  between  it  and  the 
underlying  subsoil  and  the  sharp  line  of  demarcation  between  the 
two.  The  dark  color  in  the  upper  portion  of  the  subsoil  suggests  that 
it  may  be  due  to  an  accumulation  of  organic  matter  at  a  time  when  it 
was  the  surface  soil  and  that  the  overlying  material  is  a  later  deposit. 
But  the  differences  in  elevations  at  which  the  type  is  found  would 
preclude  the  theory  of  water  deposit  and  the  material  is  somewhat  dif- 
ferent from  that  heretofore  recognized  as  loess  or  wind  blown.  It  is 
possible  to  account  for  H  by  translocation  or  gradual  movement  of 
the  finer  particles  from  ^he  surface  to  the  subsoil,  though  the  sud- 
den change  in  material  almost  refutes  that  theory.  That  the  subsoil 
is  largely  residual  material  from  the  underlying  shale  seems  fairly 
certain,  but  that  there  has  been  some  other  process  involved  in  the 
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surface  and  subsurface  soil  is  also  plain,  but  what  it  is  is  still  a  matter 
of  conjecture. 

The  original  vegetation  of  this  type  was  prairie  grass,  which  grew 
very  rank.  Timber  growth  was  probably  prevented  by  prairie  fires.  . 
All  the  general  crops  of  the  area  are  grown  extensively  on  this  soil. 
Com  is  the  leading  crop,  and  more  white  com  is  grown  than  yellow, 
it  being  the  general  impression  that  white  com  will  yield  better  than 
yellow  on  the  "thinner"  soils.  The  com  crop  responds  remarkably 
well  to  thorough  cultivation,  and  the  i:emarks  regarding  cultivation 
and  planting  of  com  in  the  chapter  on  agriculture  apply  particularly 
to  this  type. 

Oats  yield  from  10  to  40  bushels,  flax  from  6  to  10  bushels,  broom 
com  about  one-fourth  ion,  and  hay  about  1  ton  to  the  acre.  Clover 
seed  usually  yields  about  three-fourths  bushel  to  the  acre,  though  as 
high  as  5  bushels  were  reported.  Cowpeas  are  grown  to  some  extent, 
but  not  nearly  so  generally  as  they  should  be.  Alfalfa  was  seen  grow- 
ing on  this  type.  The  roots  seem  to  penetrate  the  heavy  subsoil,  and 
this  crop  should  succeed  where  conditions  are  made  as  favorable  as 
possible. 

Besides  drainage,  the  two  main  factors  controlling  crop  production 
on  this  soil  are  the  maintenance  of  a  supply  of  organic  matter  and  the 
conservation  of  moisture.  When  the  prairie  sod  was  first  broken  an 
abundance  of  organic  matter  had  accumulated  from  the  roots  of  the 
prairie  grass.  The  soil  then  was  loose  and  open,  but  through  many 
years  of  constant  cultivation  the  original  supply  of  humus  has  been 
largely  depleted,  and,  as  a  consequence,  the  soil  particles  have  become 
more  or  less  compact,  thus  indicating  rapid  capillarity  and  the  loss  of 
soil  moisture  at  a  time  when  it  is  most  needed.  The  deficiency  of 
humus  is  also  largely  responsible  for  the  cold,  soggy  condition  some- 
times found  in  the  type.  In  other  ways,  the  loss  of  humus  has  been 
detrimental  to  crop  production,  and  the  addition  of  vegetable  matter 
will  do  much  toward  improving  this  type.  The  humus  content  can 
best  be  increased  by  applying  stable  manure  or  by  plowing  under  cow- 
peas,  clover,  manure,  or  any  green  manuring  crop.  The  deeper  this 
can  be  incorporated  in  the  white  subsurface  soil  the  better  will  be  the 
results.  Because  of  its  effect  upon  the  soil  drainage,  the  heavy  sub- 
soil is  usually  regarded  as  a  detriment,  but  it  may  really  be  advan- 
tageous in  that  it  prevents  leaching.  During  the  progress  of  this  sur- 
vey an  examination  was  made  of  a  field  which  had  been  fallowed  and 
a  dust  mulch  constantly  maintained,  and  during  the  driest  part  of  the 
summer,  when  the  crops  were  suffering  for  moisture,  it  was  found  that 
the  soil  and  subsoil  were  so  moist  that  the  change  from  subsurface  to 
subsoil  was  scarcely  discemable.  In  this  connection  it  is  strongly  rec- 
ommended that  the  cultivation  of  com  be  continued  with  one-horse 
shallow  cultivators  beyond  the  time  when  it  is  usually  *'laid  by"  and 
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well  into  the  season,  thereby  conserving  moisture  for  the  crop  at  a 
time  when  it  needs  much  and  usually  gets  little. 

Very  little  fertilizer  except  barnyard  maiiure  is  used  on  this  type. 
It  is  said  that  apphcations  of  manure  are  effective  for  a  period  of  five 
to  seven  years.  Commercial  fertilizer  analyzing  2-10-2  applied  to 
com  gives  an  increase  yield  per  acre  of  7  bushels. 

The  average  results  of  mechanical  analyses  of  samples  of  the  Oswego 
silt  loam  are  given  in  the  following  table: 

Mechanical  anhlyses  of  Oswego  silt  loam. 


Number. 

Descrlptiozi. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very 
fine 
sand. 

Sflt 

Clay. 

20004,20010... 

Soil 

PereenL 

ai 

.1 
.0 

PereenL 

1.2 

1.7 

.8 

Percent. 

a9 

1.5 

.7 

Percent, 
1.2 
1.7 
1.3 

PereenL 
1.3 
2.4 
2.6 

PereenL 
77.8 
74.1 
55.4 

PereenL 
17.4 

20005,20011... 

Subsoil 

18.8 

20006,20012... 

Lower  subsoil... 

30.1 

SUMMIT  SILT  LOAM. 


The  Summit  silt  loam  is  one  of  the  most  important  soil  types  of  the 
area.  The  surface  soil  is  uniformly  a  very  dark  gray  or  black  rather 
heavy  silt  loam  which  may  vary  in  depth  from  6  to  20  inches,  though 
averaging  about  1 0  inches  deep.  A  distinguishing  characteristic  of  this 
material  is  its  constant  tendency  to  granulate  or  break  up  into  small 
aggregates,  with  the  result  that  it  does  not  run  together,  pack,  bake,  or 
crack.  The  subsoil  is  quite  variable.  Immediately  below  the  sur- 
face soil,  usually  at  about  10  inches,  the  material  becomes  lighter 
colored  and  sUghtly  heavier,  though  maintaining  the  granular  struc- 
ture to  about  20  inches,  at  which  point  granulation  usually  disappears 
and  the  clay  content  increases  rapidly  with  depth,  the  deeper  portion 
being  a  yellowish  or  greenish  tinged,  gray  silty  clay,  or  clay  loam 
very  similar  to  the  deep  subsoil  of  the  Oswego  silt  loam.  An  exten- 
sive phase  of  the  subsoil  occurs  in  which  the  material  is  not  heavier 
than  a  clay  loam  and  the  color  is  yellowish-gray  mottled  vdth  reddish 
brown  or  brownish  red.  The  granular  structure  is  maintained  to 
some  extent  in  this  phase  throughout  the  soil  profile.  Outcrops  of 
limestone  rock  are  frequently  found  and  small,  rounded  chert  gravel 
are  locally  disseminated  through  the  subsoil.  Small  iron  concretions 
also  frequently  occur  and  are  largely  responsible  for  the  mottled  con- 
dition of  the  phase. 

Though  there  is  no  township  in  which  some  of  this  type  does  not 
occur,  the  most  extensive  areas  lie  to  the  south  and  east  of  Butler 
and  in  the  northeast  part  of  the  county. 

The  topography  is  generally  rolling,  the  type  occupying  narrow 
ridges  and  slopes  and  higher  mounds.     It  occasionally  continues  over 
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rather  flat  areas  lying  between  ridges,  and  flat  areas  also  occur  on  the 
type  of  the  higher  elevations.  The  prevailing  topography  insures 
fairly  thorough  natural  drainage,  but  the  character  of  the  soil  is  such 
that  water  does  not  penetrate  it  as  rapidly  as  is  often  desired,  and  in 
many  places  tile  drainage  would  be  very  beneficial,  not  only  in  re- 
moving surplus  water,  but  in  aerating  the  soil. 

The  greater  part  of  the  type  occurs  in  the  breaks  of  streams,  where 
the  elevation  is  from  850  to  900  feet  or  below  that  of  the  greater  part 
of  the  Oswego  silt  loam,  though  the  areas  in  the  northwest  comer  and 
around  the  mounds  lie  above  the  greater  part  of  the  latter  type,  the 
elevations  there  being  from  950  to  1,000  feet. 

Locally,  the  Summit  silt  loam  is  known  as  **black  limestone  land," 
implying  that  it  is  derived  from  limestone  rock,  which,  however,  is 
not  the  case.  It  is  a  residual  soil  formed  from  strata  of  shale,  above 
and  below  which  occur  thin  strata  of  limestone  which  frequently 
outcrop  and  give  the  type  its  local  name.  The  limestone  has  proba- 
bly contributed  some  material  to  the  soil,  but  the  proportion  of  such 
material  is  relatively  small.  The  uniformly  dark  or  black  color  of 
the  soil  is  probably  due  more  or  less  to  the  thin  layer  of  black  shale 
which  immediately  underlies  the  limestone.  In  low  spots  on  some  of 
the  more  level  areas  of  this  type  a  white  crust  was  seen  closely  resem- 
bling alkali,  but  these  areas  were  small  and  of  little  consequence. 

Like  the  Oswego  silt  loam,  almost  all  of  the  Sunmiit  silt  loam  was 
originally  prairie  and  when  first  broken  up  was  very  loose  and  friable. 
Some  of  the  type,  especially  along  streams,  supports  a  scant  growth  of 
persimmon,  pecan,  and  oak. 

This  is  the  best  upland  com  soil  in  the  county  and  is  usually  so 
regarded.  The  mellow  surface,  good  drainage,  and  heavy  subsoil 
fit  it  especially  for  this  crop.  By  many  it  is  considered  the  best  wheat 
soil  of  the  area  also,  but  if  the  Oswego  silt  loam  is  properly  handled 
it  will  probably  outrank  this  soil  in  the  quaUty  and  yield  of  wheat. 

That  portion  of  the  type  originally  timbered  produces  good  to- 
bacco. Just  what  influence  the  timber  has  had  is  not  understood, 
but  the  fact  remains  that  where  timber  has  stood  the  soil  will  pro- 
duce good  tobacco,  while  the  prairie  will  not. 

Some  alfalfa  was  seen  growing  well  on  this  type,  and  there  seems 
to  be  no  reason  why  it  should  not  succeed  as  a  regular  crop. 

Com  yields  from  35  to  40  bushels,  wheat  15  to  20  bushels,  hay 
1  ton,  and  flax  6  to  8  bushels  per  acre. 

Fertilizer  is  not  extensively  used,  but  appUcations  of  150  pounds 
of  a  10-2-2  grade  give  an  increase  of  about  5  bushels  of  wheat, 
indicating  that  the  soil  will  respond  to  appUcations  of  phosphorus. 
Fall  plowing  of  this  type  is  considered  essential  for  best  results. 

The  Summit  silt  loam  is  nearly  all  under  cultivation  and  is  regarded 
as  the  strongest  soil  of  the  area  for  general  crops.  It  is  valued  at 
$60  to  $80  an  acre.  ^  i 

Digitized  by  VjOOQIC 


1110        FIELD  OPERATIONS  OP  THE  BUBEAU  OP  SOILS,  1908. 

The  following  table  gives  the  average  results  of  mechanical  anal- 
yses of  fine-earth  samples  of  this  soil: 

Mechanical  analyMei  of  Summit  nit  loam. 


Number. 

Description. 

Fine 
gisTel. 

Coane 
sand. 

Medium 
sand. 

Fine 
sand. 

Very 
fine 
sand. 

sot 

Clay. 

20016,  30017 

Soil.. 

Percent. 

0.2 

.6 

Percent. 
1.S 
1.0 

Percent. 
0.9 
1.0 

Percent. 
1.0 
2.8 

Percent. 
8.7 
4.4 

PereenL 
61.6 
48.6 

PerctnL 

aa5 

20016,20018 

SubsoU 

4a7 

BATES  SILT  LOAM. 

The  soil  of  the  Bates  silt  loam  is  a  loose,  mellow  silt  loam  of  a  dark* 
gray  color  to  a  depth  of  8  to  10  inches,  at  which  depth  it  becomes  a 
yellowish-gray,  mellow  silt  loam.  When  wet  this  material  has  a  pecu- 
Uar  mxishy  feel,  but  when  puddled  and  allowed  to  dry  it  becomes  very 
hard  and  compact.  The  deeper  portion  of  the  surface  soil,  which 
apparently  contains  less  organic  matter  than  the  overlying  material, 
has  a  tendency  to  run  together.  There  is  frequently  a  rapid  grada- 
tion between  the  subsurface  soil  and  the  subsoil  which  is  found  at  a 
depth  of  20  to  36  inches.  It  is  a  yellow  and  red  mottled  clay  loam 
which  becomes  slightly  heavier  with  depth,  and  is  seldom  plastic  or 
sticky  though  frequently  somewhat  tenacious.  When  dry  it  becomes 
quite  hard  and  impenetrable.  The  heaviest  phase  approaches  closely 
the  mottled  subsoil  phase  of  the  Summit  silt  loam  and  in  places  where 
a  part  of  the  surface  soil  has  been  removed  by  erosion  the  land  is 
likely  to  be  confused  with  the  Boone  silt  loam.  The  largest  area  of 
Bates  silt  loam  lies  in  the  vicinity  of  Hudson,  in  the  southeastern  part 
of  the  county.  It  occurs,  however,  in  all  parts  of  the  county  associ- 
ated with  the  Oswego  silt  loam.  It  Ues  both  immediately  above  and 
below  that  type,  particularly  in  its  lowest  lying  areas,  and  is  separated 
from  it  by  rather  distinct  boundaries.  It  is  also  frequently  associated 
with  the  Bates  loam,  areas  too  small  to  be  shown  on  the  map  being 
quite  commonly  developed  in  that  type. 

Areas  of  this  soil  form  hill  slopes,  narrow  ridges,  and  low  elevations, 
along  the  breaks  and  streams,  and  in  low  places  in  the  main  body  of 
the  Oswego  silt  loam.  While  its  topography  for  the  most  part  favors 
thorough  drainage,  along  the  boundaries  with  the  Oswego  silt  loam  it 
is  very  frequently  wet  and  soggy,  owing  to  the  accumulation  of  seep- 
age waters  which  flow  out  of  the  latter  soil  along  the  surface  of  the 
compacted  subsoil.  The  same  conditions  are  found  where  water  is 
obstructed  in  its  downward  course  by  shale  and  sandstone  strata  in 
the  subsoil  of  the  Bates  loam.  So  far  but  little  effort  has  been  made 
to  tile  drain  these  seepy  areas,  though  this  would  be  entirely  feasible. 
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The  Bates  silt  loam  is  a  residual  soil  formed  by  the  disintegration 
of  soft  shale  which  immediately  underlies  it.  The  material  is  closely 
allied  to  the  Oswego  silt  loam,  but  being  modified  by  drainage  con- 
ditions has  developed  its  characteristic  differences.  Much  of  this  soil 
was  originally  timbered,  though  some  was  also  in  prairie.  Most  of 
it  has  been  cleared,  but  along  the  streams  some  hickory,  sycamore, 
and  oak  still  remain. 

The  ease  with  which  the  soil  can  be  cultivated,  its  rather  heavy 
subsoil,  and  ability  to  hold  fertilizers  make  it  a  popular  and  valuable 
soil  for  general  farming.  Com  yields  on  an  average  about  30  bushels, 
wheat  12  to  15  bushels,  and  flax  8  bushels  to  the  acre.  Much  of  the 
type  is  utilized  for  the  production  of  hay,  partly  because  it  is  hkely 
to  gully  and  wash  imder  cultivation  and  partly  because  the  areas 
affected  by  seepage  can  best  be  used  for  this  purpose.  Hay  yields 
from  1  to  1 J  tons  to  the  acre. 

On  that  part  of  the  type  originally  timbered  a  very  good  quaUty 
to  tobacco  is  grown  when  heavily  manured.  The  soil  is  often 
deficient  in  himius,  which  needs,  to  be  supphed  in  order  to  get  the 
best  results. 

The  following  table  gives  the  results  of  mechanical  analyses  of 
soil  and  subsoil  of  the  Bates  silt  loam: 

Mechanical  analyses  of  Bates  silt  loam. 


Number. 

Description. 

Fine 
gravel. 

Coarse 

sand. 

Medium 
sand. 

Fine 

sand. 

Very 
fine 
sand. 

Silt. 

Clay. 

19080.          .  . 

Soil 

Percent. 

0.0 

.6 

1.5 

Percent. 
1.2 
1.1 
1.6 

Percent. 
0.9 

Percent. 

fl.2 

Percent. 
9.7 
12.8 
5.1 

Percent. 
67.2 
57.3 
50.2 

Percent, 
14.6 

19900 

Subsoil 

.9  1            5.9 

21.S 

19991 

Lower  subsoil... 

.6 

4.0 

86.6 

CRAWFORD  SILT  LOAM. 


The  Crawford  silt  loam,  locally  known  as  "red  land,"  consists  of 
about  10  inches  of  dark  brownish  gray  to  dark-brown  silt  loam,  under- 
lain by  a  rather  dark  brownish-red  subsoil,  which  becomes  heavier 
and  more  intense  in  color  with  depth  until  at  36  inches  it  is  a  nearly 
red,  somewhat  plastic  and  sticky  clay.  Except  for  the  slight  brownish 
cast  the  soil  closely  resembles  that  of  the  Summit  silt  loam,  being 
granular  and  rather  mellow,  which  makes  it  easily  tilled.  It  is  usually 
well  suppUed  with  organic  matter. 

The  subsoil  is  imderlain  with  Umestone  rock  which  is  frequently 
struck  in  boring  at  from  24  to  36  inches.  The  type  is  frequently 
found  in  isolated  areas  within  bodies  of  the  Summit  silt  loam,  par- 
ticularly in  the  region  north  of  Pleasant  Oap  and  in  the  northwest 
part  of  the  county. 

Stratigraphically  the  most  of  the  type  is  developed  immediately 
above  the  shale  which  gives  rise  to  the  Summit  silt  loam  and  below 
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the  shale  from  which  the  Bates  loam  and  Oswego  silt  loam  are  derived. 
It  is  found  on  gentle  slopes  and  narrow  ridges  and  has  a  level  to 
undulating  topography  and  good  natural  drainage.  The  subsoil  is 
no  doubt  true  limestone  material  derived  from  the  underlying  rock, 
but  the  soil  represents  a  mixture  of  shale  material  washed  from,  or 
the  remnants  of,  the  Summit  silt  loam  or  Oswego  silt  loam,  with 
material  of  limestone  origin. 

The  type  is  now  practically  all  imder  cultivation  or  in  pasture  or 
mowing.  It  has  all  the  essential  characteristics  of  a  com  soil  and  is 
considered  by  many  as  the  best  corn-producing  soil  of  the  area.  The 
yields  are  about  the  same  as  on  the  Summit  silt  loam.  Com  yields 
35  to  40  bushels;  wheat  12  to  18  bushels,  oats  15  to  20  bushels,  and 
hay  1  to  1  i  tons  to  the  acre.  So  far  as  known  no  commercial  fertili- 
zers are  used  on  this  soil. 

There  is  an  eroded  phase  of  the  type  occurring  in  small  areas  within 
the  Summit  silt  loam.  Conditions  favoring  the  formation  of  this 
phase  exist  only  on  sharp  narrow  ridges  or  the  higher  mounds.  The 
soil  is  a  mellow,  somewhat  granular^silt  loam,  of  a  reddish-brown  to 
red  color,  with  a  depth  of  about  8  inches.  Limestone  rock  is  found 
at  depths  ranging  from  12  to  48  inches  and  limestone  fragments  occur 
frequently  over  the  surface  and  in  both  soil  and  subsoil.  This  phase 
of  the  Crawford  silt  loam,  excepting  the  more  stony  parts,  is  adapted 
to  the  same  crops  as  grown  on  the  main  areas  of  the  type. 

The  following  table  gives  the  average  results  of  mechanical  analyses 
of  soil  and  subsoil  of  the  Crawford  silt  loam : 

Mechanical  analyses  of  Crawford  silt  loam. 


Number. 

Descrip- 
tion. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Pine 
sand. 

^'125~'    SO'-    1   cbi. 

IWM,  19996, 19908.. 
19995,19997,19999.. 

Sou 

SubeolL... 

Percent. 

ai 

.3 

Percent. 
1.2 
1.0 

Percent. 

as 

1.2 

Percent. 
1.2 
1.8 

Per  cent.    Per  cent.  [  Peree^ 
3.0  '          72.4  1           2L2 
2.8            54.6             37.9 

! 

BATES  LOAM. 


The  Bates  loam  is  more  or  less  variable  in  its  texture  and  color  as 
well  as  in  depth.  The  typical  soil  consists  of  about  8  inches  of  loose 
structured  light  loam,  which  is  brown  when  moist,  but  becomes  a 
light  gray  when  thoroughly  dry,  though  often  the  color  is  a  very 
dark  gray  to  almost  black.  The  texture  is  often  very  fine,  closely 
resembling  the  Bates  silt  loam  and  also  the  Boone  fine  sandy  loam, 
and  areas  too  small  to  map  of  both  these  types  occur  within  the 
boundaries  of  the  Bates  loam.  The  soil  is  usually  mellow  and  easily 
tilled,  but  after  heavy  rains  there  is  a  tendency  to  form  a  surface 
crust  which,  however,  is  easily  broken  up. 
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The  subsoil  is  usually  a  solid  buflF  color,  though  areas  with  mottled 
red  and  yellow  occur.  The  texture  is  usually  a  fine  sandy  clay  loam 
or  clayey  loam,  quite  gritty  from  its  sand  content  and  yet  made  sticky 
by  clay.  The  percentage  of  silt  is  relatively  low.  ijrenaceous  shale 
resembling  in  color  the  subsoil  is  encountered  at  depths  ranging  from 
18  to  48  inches.  This  material  is  soft  and  appears  very  sandy,  but 
on  crumbling  and  rolling  between  the  fingers  becomes  very  fine. 

The  largest  areas  of  the  Bates  loam  lie  east  of  Butler  around  Sprague 
and  in  the  vicinity  of  Foster.  It  is  also  extensively  developed  in  the 
northeast  comer.  It  usually  occupies  ridges  and  knolls  and  in  the 
rougher  sections  occurs  as  a  distinct  terrace.  It  is  found  to  a  slight 
extent  on  slopes  and  in  flat  areas  near  the  base  of  hills. 

Stratigraphically  in  the  hilly  regions  it  lies  inmiediately  above  the 
limestone  soil  if  developed,  otherwise,  it  is  found  above  the  Summit 
clay.  It  is  usually  the  highest  soil,  though  areas  of  Bates  silt  loam 
and  Oswego  silt  loam  sometimes  lie  at  a  higher  level.  Because  of 
its  topographic  position  and  texture  the  natural  drainage  is  nearly 
everywhere  good,  und  on  this  account  it  outyields  the  other  types  in 
wet  years. 

The  Bates  loam  is  derived  from  the  disintegration  of  arenaceous 
shale  and  sandstone  strata  in  the  main  shale  formation,  and  the  vari- 
ations in  the  type  are  largely  due  to  variations  in  the  contributing 
material  augmented  by  washing  and  drainage. 

Originally  areas  of  this  soil  formed  a  part  of  the  prairie.  It  is  now 
devoted  to  general  farm  crops  and  market  gardening.  Com  yields 
from  30  to  35  bushels,  wheat  10  to  15  bushels,  flax  6  to  8  bushels,  and 
oats  10  to  20  bushels  per  acre.  Considerable  trucking  is  done,  and 
the  soil  is  admirably  adapted  to  that  purpose.  Watermelons  are 
produced  at  considerable  profit. 

The  supply  of  organic  matter  over  most  of  the  type  is  deficient. 
The  supply  of  humus  and  organic  matter  should  be  incorporated 
with  the  soil  as  rapidly  as  possible.  This  will  increase  crop  produc- 
tion by  conserving  moisture,  an  important  matter,  as  the  crops  are 
likely  to  be  injured  by  drought.  The  use  of  commercial  fertilizers, 
especially  in  the  growing  of  truck,  has  been  found  beneficial. 

The  soil  is  usually  regarded  as  acid,  and  quite  a  sharp  reaction  was 
obtained  in  both  soil  and  subsoil  with  litmus  paper,  indicating  that 
rather  heavy  applications  of  lime  should  be  made. 

The  following  table  gives  the  results  of  mechanical  analyses  of  the 
soil  and  subsoil  of  the  Bates  loam: 

Mechanical  analyses  of  Bates  loam. 


Number. 


20000. 

20001. 


Description. 


Sou 

Subsoil. 


Fine 
gravel. 


Per  cent. 

0.0 

.0 


Coarse 
sand. 


Percent. 

0.3 

.6 


Medium 
sand. 


Fine 
sand. 


Per  cent.    Per  cent. 
1.0  41.2 

1.0  39.0 


Very  fine 
sand. 


Silt. 


I 
Per  cent.  I  Per  cent. 

9.3  I         32.3 
8.3  '         26.2 


Clay. 


Percent, 
15.8 
24.8 
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BOONE  FINS  8ANDT  LOAM. 


The  Boone  fine  sandy  loam  consists  of  about  8  inches  of  gray, 
loose  structured,  and  rather  incoherent  fine  sandy  loam,  imderlain 
after  a  rapid  gradation  by  a  clayey  loam  or  fine  sandy  clay  loam 
the  upper  portion  of  which  is  mottled  gray  and  buff  rapidly  changing 
to  a  red  with  depth.  Sandstone  or  arenaceous  shale  rock  underlies 
the  subsoil  at  from  10  to  30  inches.  Mica  flakes  and  some  sand- 
stone and  shale  fragments  occur  in  both  soil  and  subsoil,  and  the 
latter  occasionally  on  the  surface.  Owing  to  its  friable  porous 
texture  this  soil  can  be  worked  under  a  wide  range  of  moisture 
conditions.  Only  a  limited  area  of  this  type  of  soil  occurs  in  Bates 
County.  The  largest  area  is  found  south  of  Butler  and  west  of 
Peru.  A  few  areas  too  small  to  be  indicated  on  the  soil  map  are 
included  with  the  Bates  loam. 

The  type  occupies  narrow  ridges  and  rather  abrupt  slopes  and 
consequently  has  very  thorough  drainage.  It  is  derived  from  a 
micaceous,  arenaceous  shale  and  sandstone  which  are  quite  soft  and 
easily  crumbled.  On  the  slopes,  which  are  usually  quite  sandy, 
washing  has  probably  removed  some  of  the  finer  material  and  left 
the  sand. 

The  greater  part  of  the  type  is  under  cultivation.  Com  yields 
about  20  bushels,  wheat  10  bushels,  and  oats  10  bushels  to  the  acre. 
Some  truck  crops  are  grown,  and  the  soil  is  better  adapted  to  such 
crops  than  to  general  farming. 

The  quantity  of  organic  matter  is  even  less  in  this  soil  than  in 
the  Bates  loam  and  must  be  greatly  increased  to  secure  the  best 
results.  In  order  to  grow  clover  it  will  be  necessary  to  give  the 
fields  heavy  applications  of  lime  to  correct  acidity,  as  litmus-papier 
tests  showed  the  soil  to  be  decidedly  acid. 

The  results  of  mechanical  analyses  of  fine-earth  samples  of  the 
Boone  fine  sandy  loam  are  given  in  the  following  table: 

Mechanical  analyses  of  Boone  fine  sandy  loam. 


Number. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

Silt. 

Clay. 

20002 

Soil 

Percent. 

0.0 

.0 

Percent. 

0.5 

.3 

Percent. 
2.0 
1.7 

Percent. 
48.6 
41.1 

Percent. 
11.0 
0.1 

Percent. 
28.7 
22.3 

Percent. 
7.3 

20003 

Subsoil 

26.2 

SUMMTT 

CLAY. 

The  soil  of  the  Summit  clay  consists  of  from  6  to  8  inches  of  heavy 
adhesive  black  silty  clay  or  clay.  In  boring  large  lumps  of  the 
soil  are  pulled  up  with  the  auger.  The  subsoil  to  a  depth  of  36 
inches  is  a  puttylike,  plastic  clay,  of  a  yellowish-gray  or  greenish 
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color.  Limestone  and  chert  fragments  are  strewn  over  the  surface 
and  small  lime  concretions  are  numerous  in  the  subsoil.  Although 
the  soil  is  naturally  very  plastic  and  tenacious,  when  plowed  and 
exposed  to  the  action  of  frost  it  breaks  down  into  a  crumbly  mellow 
condition.  The  areas  of  the  Summit  clay  are  found  in  the  rougher, 
parts  of  the  county  southeast  of  Peru  and  in  the  vicinity  of  Pleasant 
Gap.  The  largest  areas  are  in  the  northwestern  part  of  the  county. 
The  type  occupies  steep  slopes,  ravines,  and  very  narrow  stony 
ridges.  Most  of  the  areas  mapped  Rough  stony  land  contain  much 
of  this  type  but  with  more  broken  topography. 

The  areas  lie  just  above  the  Simmiit  silt  loain  and  below  the 
Crawford  silt  loam,  or  if  the  slope  is  not  sufficient  for  either  of  those 
to  be  developed  the  Bates  loam  lies  above  it.  The  drainage  is 
usually  excessive,  though  there  is  apparently  no  tendency  to  wash 
or  gully  and  the  soil  seems  to  withstand  drought  well. 

The  type  is  of  residual  origin.  The  soil  has  been  derived  from  a 
stratum  of  clay  shale  which  underlies  the  limestone  and  as  outcrops 
of  the  latter  are  frequent  just  above  it,  it  is  conamonly  called  *' heavy 
black  limestone  land."  Owing  to  the  fact  that  the  shale  stratum 
is  very  thin  the  areas  of  this  type  are  limited.  The  black  color  of 
the  soil  is  due  at  least  in  part  to  the  color  of  parent  rock.  The 
limestone  and  chert  fragments  on  the  surface  are  the  remnants  of 
the  limestone  stratum  which  at  one  time  rested  upon  the  shale  or 
they  have  been  derived  from  the  outcrops  which  usually  occur  on 
the  slopes  just  above  the  Summit  clay  areas.  Cultivation  of  this 
type  is  largely  confined  to  the  less  broken  areas,  where  the  soil  is 
more  nearly  a  clay  loam.  The  rougher  topography  and  stony 
character  of  the  more  typical  clay  areas  prohibit  farming  operations. 
Most  of  the  area  is  forested  with  oak  and  persimmon,  much  of  which 
could  be  profitably  utilized  for  the  production  of  fence  posts.  Some 
of  it  could  also  be  used  as  pasture;  clover  and  even  alfalfa  should 
succeed  well,  as  the  soil  is  high  in  lime  and  the  drainage  is  excellent. 
On  areas  suitable  for  tillage  corn  and  wheat  yield  well,  though  no 
definite  yields  can  be  given. 

The  following  table  gives  the  results  of  mechanical  analyses  of 
fine-earth  samples  of  the  soil  and  subsoil: 

Mechanical  analyses  of  Summit  clay. 


Number. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Medlom 
saod. 

Percent. 
1.3 
1.4 

Fine 
sand. 

Very  fine 
sand. 

Bilt. 

Clay. 

20019 

Soil 

Percent. 

0.2 

.9 

Percent. 
1.7 
2.7 

Percent. 
4.9 
2.8 

Percent, 
4.6 
2.2 

Percent. 
£0.9 
43.7 

Percent. 
36.6 

20020 

SubsoU 

46.2 
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08AQB  CLAT. 

The  Osage  clay  consists  of  about  18  inches  of  black  heavy  silty 
clay  or  clay,  which  grades  into  a  bluish-drab  clay  subsoil.  There  is 
frequently  but  little  change  from  the  soil  to  the  subsoil,  both  being 
very  plastic,  sticky,  and  tenacious  when  wet.  When  dry  the  surface 
becomes  quite  granular  and  mellow.  In  the  vicinity  of  old  lake 
beds  the  subsoil  is  slightly  mottled  with  brown  and  is  not  quite  so 
heavy  as  over  the  greater  part  of  the  type. 

This  is  a  bottom-land  soil  found  in  the  wide  bottoms  of  the  Osage 
River,  in  the  narrow  bottoms  of  the  Grand  River  along  the  north- 
east boundary  of  the  county,  and  in  two  small  areas  in  the  Miami 
Creek  bottoms.  It  occupies  the  lowest  levels  in  the  county  and 
the  topography  is  flat.  The  areas  are  usually  lower  near  the  bluffs 
and  higher  near  the  streams,  from  which  they  are  separated  by  a  nar- 
row band  of  Osage  silt  loam. 

Practically  all  of  this  type  is  at  present  subject  to  deep  and  pro- 
longed overflow.  A  drainage  district  has  been  organized  for  the 
purpose  of  reclaiming  a  part  of  the  type.  A  large  drainage  ditch  is 
being  cut  through  the  Osage  bottoms  and  it  is  expected  that  this 
ditch  will  render  several  thousand  acres  of  the  Osage  clay  suitable 
for  cultivation.  The  soil  has  been  formed  by  the  deposition  of  the 
finer  sediments  carried  by  the  several  streams  along  which  it  is  found. 
Its  black  color  is  due  to  the  accumulation  of  relatively  large  quanti- 
ties of  decaying  vegetable  remains,  mostly  the  stems  and  roots  of 
coarse  grasses. 

The  greater  part  of  the  Osage  clay  is  now  covered  with  a  rank 
growth  of  prairie  grass,  which  is  usually  cut.  Some  parts  support 
forests  of  water-loving  oaks  and  pecan.  In  the  timbered  areas  the 
soil  is  somewhat  looser  in  structure,  and  the  surface  is  usually  gullied. 
Such  areas  if  cleared  would  be  difficult  to  cultivate. 

Even  if  the  drainage  ditch  imder  construction  prevents  overflow 
of  the  lands  along  the  Osage  it  will  be  necessary  to  install  tile  drains 
in  order  to  make  the  reclamation  complete.  Underdrainage,  although 
expensive  on  account  of  the  need  of  running  the  drains  at  close 
intervals,  is  particularly  advantageous  in  having  the  close  structural 
characteristic  of  the  Osage  clay,  as  it  tends  to  make  the  soil  more 
open  and  friable. 

This  is  typical  com  soil.  Though  not  much  com  has  yet  been 
produced  on  it,  with  thorough  drainage  yields  of  75  to  100  bushels 
per  acre  may  be  expected.  Unless  it  is  found  that  wheat  makes  too 
rank  a  growth  the  land  should  also  produce  large  yields  of  that 
grain.  It  will  probably  be  difficult  to  make  it  suitable  for  alfalfa. 
Some  broom  com  is  produced  on  the  type  but  it  is  too  coarse  to  be  of 
first  quality. 
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Fall  plowing,  which  allows  the  soil  to  weather  and  crumble  during 
the  winter,  will  be  found  the  best  practice.  In  spots  which  are 
very  heavy  and  diflBcult  to  work  an  application  of  lime,  which  floccu- 
lates the  particles,  will  aid  in  securing  good  tilth. 

The  results  of  mechanical  analyses  of  soil  and  subsoil  of  the  Osage 
clay  are  given  in  the  following  table: 

Mechanical  analyses  of  Osage  clay. 


Number. 

D68criptkm. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

Silt. 

Clay. 

20021 

Soil 

Percent. 

0.1 

.0 

Percent. 
1.1 
2.1 

Percent. 
0.6 
1.3 

Percent. 
2.7 
0.1 

Percent. 
1.8 
3.0 

Percent. 
56.6 
37.8 

Percent. 
37.3 

20022. 

Subsoil 

46.0 

08A0E  SILT  LOAM. 


The  Osage  silt  loam  is  the  most  variable  type  of  soil  in  the  county. 
The  surface  soil  is  usually  a  light-gray,  slightly  compact,  silt  loam 
ranging  in  depth  from  8  to  24  inches.  This  material  in  most  instances 
grades  into  a  heavy  silt  loam  subsoil  of  somewhat  darker  color, 
though  it  may  be  underlain  by  a  drab  clay  loam  or  in  some  cases  by  a 
black  clay.  The  areas  of  any  one  phase  are  so  small  that  separation 
seemed  impossible,  and  characteristics  other  than  being  a  light-col- 
ored silt  loam  on  the  surface  were  ignored  in  mapping.  Some  small 
spots  of  loam  were  found,  but  their  total  area  was  so  small  that  a 
separation  was  not  made. 

The  type  occurs  in  all  the  stream  bottoms  and  is  broken  in  the 
wider  bottoms  only  by  the  Osage  clay.  Along  the  Grand  and  Osage 
rivers  it  occupies  the  slightly  elevated  land  next  to  the  stream  chan- 
nels. It  is  largely  alluvial  material  deposited  in  times  of  overflow, 
but  some  areas  adjoining  the  upland  probably  contain  material 
which  has  been  washed  down  over  the  Osage  clay  and  now  forms 
the  subsoil.  Most  of  the  type  is  subject  to  overflow  and  for  this 
reason  is  largely  left  in  grass  or  forest,  very  little  being  under  culti- 
vation. If  the  drainage  ditch  along  the  Osage  prevents  overflow, 
this  will  be  a  valuable  soil  for  practically  all  crops.  Alfalfa  should 
do  particularly  well.  Some  of  the  type  would  be  benefited  by  tile 
drainage  and  by  incorporating  vegetable  matter  in  the  soil. 

The  following  table  gives  the  results  of  mechanical  analyses  of 
the  soil  and  subsoil  of  the  Osage  silt  loam : 

Mechanical  analyses  of  Osage  silt  loam. 


Number. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  line 
sand. 

SilL 

Clay. 

20023       ..     . 

Soil... 

Percent. 

0.2 

.0 

Percent. 
0.0 
1.0 

Percent. 

0.8 

.7 

Percent. 
1.0 
1.0 

Percent. 
1.1 
2.0 

Percent. 
66.0 
63.0 

Percent. 
20.2 

20024 

Subsoil 

30.2 

igitize 
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SEDGWICK   BLACK  CLAT  LOAM. 


The  Sedgwick  black  clay  loam  consists  of  from  12  to  18  inches 
of  somewhat  plastic  though  slightly  granular  clay  loam  or  silty  clay, 
which  grades  into  a  gray,  plastic,  and  sticky  silty  clay  or  clay  sub- 
soil. This  material  closely  resembles  the  deep  subsoil  of  the  Osw^o 
silt  loam  and  also  somewhat  the  subsoil  of  the  Summit  clay.  Fre- 
quently a  drab  color  is  also  develo}>ed  in  the  upper  subsoil. 

This  is  relatively  an  \mimportant  type,  occurring  principally 
at  the  foot  of  the  highlands  in  the  northwest  part  of  the  county. 
The  surface  soil  is  largely  colluvial  material  which  has  been  washed 
from  the  adjoining  higher-lying  Summit  clay  or  silt  loam  areas. 
The  subsoil  is  probably  residual  material  from  shale. 

The  type  occupies  rather  flat  depressions,  and  needs  drainage. 
It  is  largely  used  for  pasture  and  mowings,  though  if  drained,  it 
would  be  an  excellent  com  soil.  Possibly  it  wotdd  prove  too  strong 
for  wheat.  As  the  areas  are  not  large,  suflScient  fall  exists  for  the 
proper  installation  of  tile  drains. 

The  results  of  mechanical  analyses  of  soil  and  subsoil  of  this 
type  are  given  in  the  following  table: 

Mechanical  analyses  of  Sedgwick  black  clay  loam. 


Number. 

DesdripUon. 

Fine 
gTBveL 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
saod. 

sut. 

Claj. 

20013 

Sol! 

Percent. 

0.0 

.2 

Percent. 
1.0 
1.1 

Percent. 

0.5 

.6 

Percent. 
2.2 
1.8 

Percent. 
0.0 
8.5 

PercenL 
57.9 
61.1 

PercaU. 
28.3 

20014. 

Subsoil 

26.8 

BOONE   SILT  LOAM. 


The  soil  of  the  Boone  silt  loam  consists  of  6  to  10  inches  of  light- 
gray  to  almost  white,  floury,  and  ashy  silt  loam.  The  subsoil  to  a 
depth  of  36  inches  is  a  rather  compact  yellow  silt  loam  or  hght  clay 
loam.  The  material  of  the  soil  and  upper  subsoil  in  some  areas 
closely  resembles  loess. 

Isolated  areas  of  this  type  of  soil  are  found  throughout  the 
county.  They  occupy  rather  low-lying  flats  and  slopes  usually 
broken  by  short  water  courses  and  in  some  places  form  narrow 
strips  along  streams  between  the  bottom  land  and  the  Oswego  silt 
loam  or  Bates  silt  loam.  The  soil  is  evidently  composed  of  the 
same  material  as  these  types,  though  it  has  acquired  distinct  charac- 
teristics through  the  modification  of  these  materials  by  different 
drainage  conditions.  The  presence  of  timber  growth,  principally 
oak  and  hickory,  has  doubtless  had  some  influence  in  the  formation 
of  the  type. 

But  httle  of  the  type  is  under  cultivation  and  the  yields  are  low. 
The  incorporation  of  organic  matter  would  greatly  improve  this 
soil.     No  sample  was  taken  for  mechanical  analysi^^.^^  ^  GoOqIc 
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ROUGH  STONY  LAND. 

In  some  parts  of  the  county  there  are  areas  which  are  too  rough 
and  stony  for  cultivation.  These  have  been  indicated  on  the  map 
as  Rough  stony  land.  They  are  usually  associated  with  the  Summit 
clay.  They  afford  some  scant  pasture,  but  their  chief  use  will  be  the 
production  of  timber. 

SUMMARY. 

Bates  County  is  situated  in  southwest  Missouri.  It  has  an  area  of 
554,240  acres  or  866  square  miles. 

The  surface  features  have  been  developed  by  erosion  and  influenced 
by  the  relative  hardness  of  the  limestone,  shale,  and  sandstone 
which  form  the  country  rock.  In  general,  the  topography  is  undu- 
lating to  gently  rolling,  with  rougher  areas  in  the  limestone  region 
along  the  streams. 

The  county  is  drained  almost  entirely  by  the  Osage  River  and 
its  tributaries,  though  the  Grand  River  drains  the  northeastern  part. 

The  first  settlement  was  a  mission  established  near  Papinsville 
in  1821.  The  earUer  settlers  came  from  Kentucky,  Tennessee,  and 
Virginia,  but  in  late  years  the  immigration  has  come  from  the  north 
and  immediate  east. 

The  present  population  is  largely  rural  and  well  distributed.  Rich 
Hill  is  the  largest  town,  Butler  is  the  next  in  size,  and  many  other 
small  towns  are  scattered  over  the  county. 

There  are  about  100  miles  of  railroad  in  the  county.  The  Missouri, 
Kansas  and  Texas  Railway  crosses  the  southeast  comer;  the  Mis- 
souri Pacific  and  the  Kansas  City  Southern  run  parallel  north  and 
south  across  the  county  in  the  middle  and  near  the  western  boundary, 
respectively;  the  interstate  branch  of  the  Missouri  Pacific  runs  west 
from  Butler  into  Kansas,  and  a  branch  of  the  Missouri,  Kansas  and 
Texas  runs  into  Rich  Hill  from  Kansas.  Kansas  City,  75  miles 
north,  is  the  principal  market,  though  St.  Louis  is  also  easily  reached. 

The  climate  is  distinctly  humid  and  adapted  to  all  general  farm 
crops. 

The  raising,  fattening,  and  marketing  of  live  stock  is  the  most 
important  industry. 

A  large  number  of  crops  are  grown,  which,  named  somewhat  in  the 
order  of  their  importance,  are  as  follows:  Com,  wheat,  timothy  and 
clover,  oats,  flax,  sorghum,  Kafir  com,  millet,  cowpeas,  tobacco,  and 
alfalfa.  Corn  is  the  main  crop  and  is  almost  all  fed  to  live  stock. 
Wheat  is  a  money  crop  and  is  sold  largely  at  local  mills.  Hay  is 
consumed  mostly  on  the  farm.  Oats  have  proved  more  or  less  a 
failure  in  recent  years,  and  the  selection  of  a  winter  variety  suited  to 
the  region  is  suggested.  Flax  constitutes  a  minor  money  crop  and 
an  excellent  nurse  crop  for  grass.     Kafir  corn  is  grown  as  a  supple- 
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mentary  forage  crop.  Cowpeas  are  becoming  more  popular.  White 
burley  tobacco  is  grown  in  a  limited  way  and  there  is  some  promise 
of  its  more  extensive  cultivation.  Alfalfa  is  in  the  experimental 
stage,  but  the  results  obtained  indicate  that  it  can  be  grown  exten- 
sively. There  is  but  one  commercial  orchard  in  the  county,  though 
most  farmers  produce  fruit  for  home  consumption. 

The  rotation  practiced  in  a  limited  way  consists  of  com  followed 
by  corn,  oats,  wheat  followed  by  wheat,  and  then  timothy  and 
clover  for  from  two  to  four  years.  Cowpeas  should  be  introduced  in 
the  rotation  whenever  possible,  either  as  a  catch  crop  or  as  a  main 
crop. 

The  percentage  of  tenanted  land  is  increasing,  and  from  $2  to  $3  an 
acre,  or  two-fifths  to  one-half  of  the  crops  produced  is  ordinary  rent. 
Land  sells  at  $25  to  $60  an  acre. 

Twelve  types  of  soil  were  mapped  in  the  county.  Most  of  these 
were  residual,  or  derived  from  underlying  rock  formation.  The  others 
were  alluvial  soils,  forming  the  bottoms  along  the  streams. 

The  Oswego  silt  loam,  locally  known  as  "white  ashy  land,''  is  the 
predominant  type,  and  occupies  level  or  undulating  uplands.  It  is 
well  adapted  to  wheat,  oats,  and  hay.  The  type  is  deficient  in  organic 
matter,  and  the  drainage  should  be  improved. 

The  Summit  silt  loam,  called  ''black  limestone  land,"  is  not  a  lime- 
stone soil,  but  is  derived  from  shale.  It  is  a  typical  corn  soil,  and 
wheat  also  yields  well.  The  Crawford  silt  loam  is  a  reddish  limestone 
soil  with  good  drainage.     It  is  an  excellent  corn  soil. 

The  Bates  loam  and  Boone  fine  sandy  loam,  locally  called  *' sandy 
soils,"  are  adapted  to  market  gardening  and  are  so  used. 

The  Summit  clay  is  a  heavy  black  soil  of  relative  small  extent  and 
is  mostly  timbered. 

The  Bates  silt  loam  is  a  brownish-gray  soil  with  a  mottled  subsoil. 
It  occurs  along  slopes  near  streams  and  is  a  good  grass  and  general 
farming  soil. 

The  Sedgewick  black  clay  loam  would  be  a  corn  soil  if  well  drained. 

The  Boone  silt  loam  is  of  relatively  small  importance,  occurring  as 
timbered  land  along  streams. 

The  bottom  land  soils  are  the  Osage  clay  and  Osage  silt  loam.  The 
former  is  a  heavy  black  clay  and,  though  a  typical  corn  soil,  its  culti- 
vation is  largely  prevented  by  adverse  drainage  conditions.  The 
Osage  silt  loam  is  a  higher-lying  soil  nearer  the  streams  and  is  culti- 
vated to  some  extent.  It  is  recognized  as  producing  com  of  exceUent 
feeding  quality.  A  drainage  project  to  drain  the  bottoms  of  the 
Osage  River  is  now  nearly  completed,, and  in  case  it  is  effective  about 
40,000  acres  of  these  excellent  corn  soils  can  be  cultivated. 
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SOIL  SURVEY  OF  RICHLAND  COUNTY,  NORTH  DAKOTA. 

By  PRANK  BENNETT,  E.  L.  WORTHBN,  REX  E.  WILLARD,  and  E.  B. 

WATSON. 

DESCRIPTION  OF  THE  AREA. 

Richland  County,  N.  Dak.,  is  located  in  the  extreme  southeastern 
comer  of  the  State.  It  is  bounded  on  the  north  by  Cass  County, 
on  the  west  by  Ransom  and  Sargent  counties,  on  the  south  by  South 
Dakota,  and  on  the  east  by  Minnesota.  The  greater  portion  of  the 
county  lies  north  of  the  forty-sixth  parallel  north  latitude,  and  east 
of  the  forty-eighth  meridian  west  longitude,  and  has  an  area  of 
929,920  acres,  or  1,453  square  miles. 


=r=^. 
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FiQ.  82. -Sketch  map  showing  location  of  the  Richland  County  area,  North  Dakota. 

There  are  three  distinct  topographic  divisions  in  Richland  County. 
One  consists  of  the  country  formed  by  the  deposition  of  glacial  till 
in  the  form  of  moraines,  another  is  the  region  occupied  by  lacustrine 
deposits  of  Lake  Agassiz,  and  the  third  is  the  territory  comprising 
the  delta  deposits  of  the  Sheyenne  River  in  the  old  lake  bed.  The 
country  formed  by  the  glacial  till  in  the  southwestern  part  of  the 
county  is  rolling  to  roughly  hilly,  with  intervening  sloughs  and 
depressions.    Characteristic  bowlders  and  gravel  are  found  scattered 
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over  the  surface.  The  lacustrine  deposits  occupy  the  eastern  por- 
tion of  the  area  and  are  level  to  undulating,  while  that  formed  by 
the  delta  is  rolling  to  hilly. 

The  Sheyenne,  Red,  and  Wild  Rice  rivers  are  the  most  important 
stream?  of  the  area.  The  Sheyenne  River  enters  the  northwestern 
corner  of  the  county  near  Power  and  flows  in  a  northeasterly  direc- 
tion, leaving  the  county  near  the  center  of  the  northern  boundary 
line.  Short  and  deep  tributaries  have  cut  back  frcan  the  river  and 
drain  the  county  for  a  few  miles  on  each  side.  The  Red  River,  with 
its  tributary,  the  Bois  de  Sioux,  forming  the  eastern  boundary  line 
of  the  coimty,  drains  a  portion  of  the  area.  There  are  a  few  small 
coulees  •  tributary  to  this  stream.  The  Wild  Rice  River  enters  the 
coimty  in  Wyndmere  Township,  about  3  J  miles  south  of  the  Northern 
Pacific  Railway,  and  flows  in  a  southeasterly  direction  toward  Great 
Bend,  where  it  turns  and  flows  northward.  From  a  point  5  miles 
west  of  Wahpeton  its  course  is  almost  parallel  to  that  of  the  Red 
River  for  a  distance  of  about  25  miles  to  the  northern  boundary  of 
the  county.  A  few  coulfes  are  tributary  to  the  Wild  Rice  River, 
the  largest  being  Antelope  Creek. 

The  population  of  the  county  is  19,379.  It  includes  many  Ger- 
mans, Norwegians,  and  Swedes.  In  the  vicinity  of  Great  Bend, 
and  in  the  northeastern  portion  of  the  county,  many  prosperous 
farmers  are  found.  At  the  time  this  section  was  opened  for  settle- 
ment many  settlers  came  from  Iowa  and  other  older  States.  The 
eastern  and  southern  portions  of  the  county  are  the  most  thickly 
populated,  the  western  portion  being  quite  sparsely  settled.  A  few 
quarter  sections  among  the  sand  dunes  are  still  open  for  entry. 
When  the  western  and  northwestern  portions  have  a  proper  drainage 
system  there  should  be  an  influx  of  population,  as  much  of  the  now 
uncultivated  land  is  capable  of  producing  good  crops. 

Wahpeton,  the  county  seat  and  largest  town  of  the  county,  has  a 
population  of  about  3,000.  Hankinson  and  Lidgerwood,  located 
in  the  southern  part  of  the  county,  are  next  in  population,  while 
Abercrombie,  Fairmount,  and  Wyndmere  are  the  more  prosperous 
of  the  smaller  towns. 

The  county  is  crossed  by  several  railways,  which  furnish  good 
transportation  facilities.  One  of  the  main  lines  of  the  Great  North- 
ern from  St.  Paul  to  the  West  passes  through  Wahpeton,  and  thence 
northwest.  The  main  line  of  the  Minneapolis,  St.  Paul  and  Sault 
Ste.  Marie  enters  the  county  at  Fairmount  and  passes  through  Han- 
kinson and  Wyndmere  northwest  into  Ransom  County.  A  branch 
of  the  Great  Northern  from  Tintah  Junction,  Minn.,  to  Aberdeen, 

«  The  word  "  conl^  "  Is  used  in  the  local 
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S.  Dak.,  crosses  the  southern  portion  of  the  county  near  Fairmount 
and  passes  through  Hankinson  and  Lidgerwood.  The  branch  of  the 
Chicago,  Milwaukee  and  St.  Paul  Bailway  from  Ortonville,  Minn.,  to 
Fargo,  N.  Dak.,  crosses  the  eastern  part  of  the  county.  Fairmount, 
Wahpeton,  and  Abercrombie  are  the  principal  towns  located  on  this 
line.  A  branch  of  the  Northern  Pacific  crosses  the  county,  Wahpeton, 
Mooreton,  and  Wyndmere  being  the  chief  towns  on  the  line.  Besides 
these  lines,  the  Fargo  and  Southwestern,  a  branch  of  the  Northern 
Pacific,  passes  just  outside  the  northwestern  border  of  the  county, 
affording  shipping  points  for  farmers  in  this  section. 

The  principal  grain  markets  for  the  county  are  Minneapolis  and 
Duluth,  and  frequent  elevator  stations  are  found  on  all  the  rail- 
roads. Each  of  the  above-named  towns  in  the  area  have  three  or 
more  grain  elevators,  which  are  usually  owned  by  the  larger  elevator 
companies.  However,  there  are  a  few  elevators  owned  by  a  com- 
pany of  farmers.    Live  stock  is  shipped  to  South  St  Paul  or  Chicago. 

Tlie  condition  of  the  county  roads  varies  according  to  the  soil  type 
over  which  they  pass.  Those  along  the  Red  River  over  the  Fargo 
loam,  Fargo  clay  loam,  and  Fargo  clay  are  hard  and  smooth  when 
dry,  but  when  wet  they  are  frequently  almost  impassable.  In  the 
spring  they  are  usually  in  the  worst  condition,  but  in  the  fall,  when 
the  produce  is  hauled  to  market,  they  are  generally  good. 

CLIMATE. 

The  climate  of  Richland  County  is  typical  of  the  northwest,  the 
winters  being  long  and  cold  and  the  summers  short  and  cool.  The 
summer  nights  are  short  and  generally  cool  and  the  twilights  l<Mig. 
The  last  killing  frost  in  spring  is  about  May  8  and  the  first  in  the 
fall  about  September  15,  giving  a  growing  season  of  about  four 
months.  Lighter  frosts  frequently  occur  between  these  dates,  and 
frosts  have  been  known  to  occur  every  month  in  the  year  in  this 
region.  Short  periods  of  extremely  cold  weather  occur  in  winter, 
when  the  mercury  stands  at  —40*^  F.,  but  as  the  atmosphere  is  dry 
the  cold  is  not  so  severe  as  this  low  reading  would  indicate.  The 
soil  generally  freezes  in  November  to  a  depth  of  from  5  to  8  feet 
and  remains  frozen  until  spring,  or  about  the  1st  of  April.  From 
the  10th  to  the  20th  of  April  plowing  and  cultivation  are  possible, 
even  though  the  ground  is  frozen  below. 

Hailstorms  occasionally  damage  the  crops,  but  as  these  occur  in 
small  areas  the  damage  is  only  local. 

There  are  a  few  large  windbreaks  over  the  level  prairie,  but  the 
northwest  winds  sometimes  sweep  across  and  do  considerable  damage. 
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The  following  table  shows  the  normal  monthly  and  annual  temper- 
ature and  precipitation,  the  absolute  maximum  and  minimum  tem- 
peratures, and  the  total  precipitation  for  the  wettest  and  driest  years: 

Normal  monthly,  seasonal,  and  anmuU  temperature  and  precipitation  at 

Wahpeton. 


Temperature. 

Precipitation. 

Month. 

Mean. 

Abflolnte 

Absolute 

Mean. 

Total 
amountfor 
the  driest 

year. 

Total 
amountfor 
the  wettest 

year. 

Snow, 
average 
depth. 

Deoember 

°F. 
15 
11 
11 

°F. 
54 

51 
58 

-82 
-30 
-44 

Inche$. 

0.4 

.4 

.6 

Inchet. 
0.4 
.4 
Trace. 

Inckn, 
0.2 
.4 
1.2 

2.2 

.Tii.nim.rv -  - 

8.2 

Febniarv 

4.9 

Winter 

12 

1.4 

.8 

1.8 

10.3 

^aich 

26 
46 

r6 

67 
92 
98 

-88 
-  2 
-22 

1.2 
2.5 
2.2 

1.9 
8.4 
1.0 

1.8 
5.1 
7.4 

8.2 

April 

1.1 

May 

.0 

SDrincT 

43 

5.9 

6.3 

14.8 

9.8 

Jun6. TtT-T 

67 
70 
68 

101 
105 
96 

27 
39 
33 

3.4 
3.6 
3.1 

2.6 
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AGRICULTURE. 

It  was  in  the  vicinity  of  Fort  Abercrombie,  where  the  town  of 
Abercrombie  is  now  situated,  that  the  fertility  of  the  famous  Red 
River  Valley  was  first  revealed  to  the  pioneers  who  settled  on  the 
prairies  at  a  time  when  the  presence  of  United  States  soldiers  was 
necessary  for  protection  from  the  Sioux.  However,  it  was  not  until 
about  1880,  when  the  Great  Northern  Railway  entered  the  county, 
that  real  agriculture  was  begun.  The  first  settlements  were  made 
along  the  Red  and  Wild  Rice  rivers.  The  timber  along  these  streams 
was  a  protection  in  winter  and  was  also  convenient  for  building  and 
for  fuel. 

Wheat  and  oats  were  the  first  crops  grown,  and  later  flax  was  found 
to  give  excellent  results  upon  newly  broken  sod.  This  crop  was 
grown  very  little  in  the  early  days  owing  to  the  low  price,  but  in  1890 
it  became  an  important  crop.  At  this  time  the  price  of  flaxseed 
ranged  from  60  to  85  cents  a  bushel.  Since  that  time  the  price  has 
gradually  increased,  and  it  has  been  as  high  as  $1.50  a  bushel. 
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It  was  not  until  1890  that  barley  came  to  be  grown  in  considerable 
quantities.    At  the  present  time  it  is  an  important  crop. 

The  broad  prairies  that  surrounded  the  early  settlers  afforded  large 
quantities  of  wild  hay,  and  it  was  not  imtil  the  country  was  well  set- 
tled that  it  became  necessary  to  grow  the  tame  grasses.  Timothy  was 
found  well  adapted  to  the  soil  and  has  been  quite  extensively  grown 
since  the  early  nineties.  In  the  last  eight  or  ten  years  some  clover 
has  been  grown,  but  it  is  not  an  important  crop,  as  it  does  not  with- 
stand the  severe  winters. 

Spelt  has  been  grown  to  a  considerable  extent  since  the  early  nine- 
ties. It  produces  from  30  to  50  bushels  per  acre  and  occasionally 
more,  and  is  chiefly  used  for  feeding,  being  considered  one  of  the 
surest  crops  for  this  purpose,  as  it  never  rusts  and  is  not  injured  by 
frosts.  Spelt  is  frequently  mixed  with  oats  and  barley  and  ground 
for  feed. 

For  the  last  eight  or  ten  years  several  varieties  of  millet  have  been 
grown  in  small  areas  and  are  considered  excellent  crops  for  feeding 
purposes.    Scarcely  any  of  the  crop  is  harvested  for  seed. 

Corn  has  been  grown  for  the  last  twelve  years  or  more,  the  first  good 
crop  being  grown  about  1895.  When  first  planted  much  difficulty 
was  experienced  in  finding  a  variety  that  would  mature  before  the 
early  fall  frosts.  This  has  been  overcome  to  a  great  extent  by  seed 
selection  and  acclimatization. 

Wheat  has  always  been  the  leading  crop  in  the  region.  The  next 
important  crops  are  oats,  barley,  com,  and  flax.  The  constant  grow- 
ing of  wheat  gradually  decreased  the  yield  from  year  to  year  until 
it  was  found  necessary  to  introduce  other  crops  for  the  purpose  of 
rotation.  The  farmers  have  been  forced  to  realize  the  importance 
of  crop  rotation  and  the  successful  farmers  are  at  the  present  time 
growing  a  succession  of  crops. 

In  the  early  days  the  soil  was  so  productive  and  gave  such  good 
yields  of  wheat  year  after  year  that  the  average  settler  considered  it 
as  inexhaustible.  For  this  reason  some  land  in  the  county  has  been 
so  badly  run  down  that  only  rotation  and  careful  cultivation  will 
ever  bring  it  back  to  its  former  productiveness. 

Upon  the  heavy,  flat  areas  adjacent  to  the  Red  River  considerable 
difficulty  is  experienced  with  the  wheat  crop  during  wet  years,  and 
for  this  reason  it  is  often  difficult  for  those  who  rent  their  farms  to 
obtain  desirable  tenants.  The  landowners  find  that  letting  their 
farms  out  to  tenants  is  often  very  unsatisfactory  for  the  reason  that 
the  renter  seldom  takes  the  same  interest  in  improving  the  soil  and 
keeping  up  repairs  as  does  the  owner. 

The  following  dates  are  about  the  average  time  of  seeding:  Wheat, 
April  1  to  10;  barley,  April  20  to  May  10,  sometimes  a  little  later; 
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flax,  May  15  to  June  10;  com,  May  8  to  20.  It  is  considered  that  the 
latter  part  of  August  is  the  best  time  for  sowing  rye,  although  some 
of  it  is  sown  just  before  the  ground  freezes.  Barley  is  the  first  crop 
to  be  harvested,  which  is  generally  the  latter  part  of  July.  Wheat 
and  oats  are  usually  harvested  in  the  early  part  of  September. 

Practically  all  of  the  wheat  grown  in  the  region  is  spring  wheat, 
the  winters  being  too  severe  for  winter  wheat. 

The  Twelfth  Census  returned  the  acreage  of  wheat  in  1899  as 
317,746  acres.  According  to  the  county  records  the  production  of 
wheat  has  ranged  from  less  than  2,000,000  to  more  than  4,000,000 
bushels  annually  for  the  last  five  years,  although  within  the  last 
three  years  there  has  been  considerable  decrease  in  the  acreage.  The 
rotation  of  crops  has  been  one  of  the  causes  for  this  decrease.  The 
census  gives  the  acreage  of  oats  in  1899  as  57,016  acres.  Since  that 
time  there  has  been  a  considerable  increase.  The  production  in  recent 
years  has  ranged  from  1,000,000  to  2,250,000  bushels.  The  acreage  in 
com  in  1899  was  10,110  and  in  barley  8,937  acres.  The  production  of 
flax  in  recent  years  has  ranged  from  21,000  to  30,000  bushels  annually. 
The  census  returned  the  acreage  in  1899  as  39,564.  All  of  the  wheat 
and  flax  is  shipped  to  eastern  markets,  except  a  small  amount  of 
wheat  which  is  consumed  by  the  local  mills.  Practically  all  the  hay 
and  com  and  a  considerable  amount  of  the  barley  and  oats  are  used 
for  feeding  purposes. 

The  grain  is  thrashed  as  soon  after  harvest  as  possible.  Some  of 
the  grain  is  stacked,  but  a  large  proportion  is  handled  from  the  shock. 
In  the  latter  case  more  men  are  required  and  the  cost  of  thrashing  is 
therefore  considerably  higher.  There  are  two  advantages  in  having 
the  grain  stacked  for  thrashing — ^the  cost  is  considerably  less  and 
there  is  less  loss  of  grain.  Where  the  entire  crew  is  furnished  by  a 
thrasher  the  following  prices  are  about  the  average :  Four  to  5  cents 
per  bushel  for  oats,  barley,  and  spelt ;  8  to  10  cents  for  wheat ;  16  to 
20  cents  for  flax.  "Where  all  of  the  crew  and  teams  are  furnished  by 
the  farmer  the  prices  are  approximately  as  follows:  Two  to  3  cents 
per  bushel  for  oats,  barley,  and  spelt ;  5  to  6  cents  for  wheat ;  8  to  10 
cents  for  flax. 

Twenty-five  to  30  horsepower  traction  engines  are  generally  used 
with  a  blow-stacker  separator.  Straw  is  usually  the  fuel  used. 
Sometimes,  however,  portable  gasoline  engines  are  used  in  place  of 
the  traction  engine.  These  have  become  more  popular  in  the  last  few 
years. 

Several  of  the  more  wealthy  farmers  own  thrashing  outfits,  and 
do  their  own  thrashing  as  well  as  that  of  some  of  their  neighbors. 
The  plan  of  exchanging  work,  one  farmer  with  another,  is  now 
practiced  in  some  parts  of  the  county.  In  this  way  considerable 
expense  is  eliminated. 

Digitized  by  VjOOQIC 


SOIL  SURVEY  OF  BICHLAND  COtJKTY,  NORTH  DAKOTA.        1127 

Up  to  a  few  years  ago  stock  raising  was  not  common  in  the  county, 
but  since  the  yields  of  wheat  have  begun  to  decline  this  industry 
is  becoming  more  important  as  an  adjunct  to  general  farming. 
Many  of  the  more  progressive  farmers  are  now  devoting  about  one- 
fourth  of  their  farms  to  pasture  or  the  production  of  hay.  Some- 
times, however,  feed,  such  as  com  or  millet,  is  raised  in  place  of 
pasturing  the  land.  This  is  one  step  in  the  system  of  rotation. 
Cattle,  horses,  and  hogs  are  beginning  to  be  raised  to  a  considerable 
extent.  A  very  few  sheep  are  also  being  raised.  In  1907  county  records 
show  that  there  were  about  21,000  head  of  cattle  of  all  ages  in  the 
county,  an  increase  of  about  100  per  cent  in  the  last  nine  years.  In 
the  same  year  there  were  about  14,000  horses,  about  7,000  hogs,  and 
2,000  sheep.  The  raising  of  sheep  is  declining,  while  the  number 
of  all  other  stock  is  increasing  from  year  to  year.  The  value  of  live 
stock  is  about  $750,000. 

Dairying  is  becoming  an  important  industry.  At  the  present 
time  there  are  over  10,000  milch  cows  in  the  county.  There  are 
five  creameries  in  active  operation.  Most  farmers  who  are  carry- 
ing on  the  dairy  business  have  cream  separators  on  the  farms.  Many 
make  the  cream  into  butter,  while  others  ship  it  to  St.  Paul. 

It  is  believed  that  great  advantage  will  result  from  stock  raising, 
for  with  only  a  small  number  of  stock  on  the  farm  there  is  a  sure 
income  every  year;  whereas  with  grain  growing  alone  there  is  an 
occasional  year  of  failure.  The  straw  that  is  now  almost  all  burned 
should  be  used  as  feed  or  bedding  for  the  stock,  and  thus  converted 
into  manure.  If  it  is  seen  that  the  com  will  not  mature,  it  can  be 
made  use  of  for  feeding  purposes.  On  nearly  every  farm,  particu- 
larly in  the  western  part  of  the  county,  there  is  a  considerable  acre- 
age of  land  that  is  uncultivable,  owing  either  to  lack  of  drainage  or 
to  the  sandy  nature  of  the  soil,  or  to  the  roughness  of  the  surface. 
Practically  all  of  this  unused  land  supports  a  good  growth  of  grass, 
which  should  afford  pasturage  for  five  or  six  months  of  the  year. 
Much  of  the  imcultivated  land  of  the  western  part  of  this  county  is 
now  pastured,  but  there  are  still  many  square  miles  which  are  not 
bringing  in  any  return,  except  the  small  amount  of  prairie  hay  that 
is  cut  from  them. 

The  farm  buildings  of  the  county  are  generally  fair.  Large,  well- 
constructed  bams  frequently  appear.  It  is  noticeable,  however,  that 
little  care  is  given  to  housing  the  farm  machinery,  only  a  compara- 
tively few  of  the  farmers  having  sufficient  shelter  for  the  purpose. 

In  the  northwestern  part  of  the  county  there  are  a  few  cattle 
ranches.  Some  horses  and  a  few  sheep  are  also  kept.  There  is  con- 
siderable wild  hay  in  this  section  of  the  county,  but  it  is  practically 
all  consumed  upon  the  ranches. 
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The  United  States  census  of  1900  gives  the  average  size  of  farms  in 
Richland  County  as  318.7  acres.  It  is  probably  smaller  at  the  pres- 
ent time,  as  the  large  farms  are  gradually  being  cut  up  into  smaller 
ones.  The  total  acreage  in  farms  in  1900  was  719/)61 ;  the  ^alue  of 
farm  lands  and  improvements,  except  buildings,  was  $11,399,940. 

The  greater  part  of  l^e  farm  work,  even  in  harvest  time,  is  done  by 
the  farmer  and  his  family.  About  71  per  cent  of  the  farms  are  oper- 
ated by  the  owners,  the  remainder  being  rented  on  the  share  or  cash 
system.  In  case  the  renter  furnishes  the  seed  and  pays  the  thrashing 
bill  he  receives  three-fourths  of  the  crop.  Wh«^  the  owner  fur- 
nishes the  seed  and  pays  half  the  thrashing  bill,  the  crop  is  divided 
equally.  In  recent  years  some  of  the  more  prosperous  farmers  have 
moved  into  town,  generally  leaving  the  farms  in  the  care  of  tenants. 

The  development  of  Richland  County  has  been  rapid,  and  its  pres- 
ent prosperous  condition  has  been  reached  in  about  twenty -five  years. 
In  the  early  eighties  the  best  land  in  Richland  County  could  be 
bought  for  $5  to  $8  an  acre,  while  at  the  present  time  the  price  of  the 
same  land  ranges  from  $25  to  $50.  Thus  much  of  the  present  wealth 
of  the  county  is  a  result  of  the  advances  in  the  prices  of  the  land,  and 
at  the  present  valuation  the  farmer  will  have  to  practice  more  inten- 
sive methods  in  order  to  realize  a  good  percentage  of  profit  on  his 
investment  The  rotation  of  crops  and  careful  cultivation  can  not  be 
too  highly  recommended.  The  fact  that  flax  can  not  be  grown  on 
the  same  soil  year  after  year  d^nonstrates  to  the  farmer  that  rotation 
is  a  necessity  in  order  to  get  the  best  returns.  The  great  variety  of 
soils  in  the  county  present  opportunities  for  many  lines  of  fanning, 
and  it  is  not  necessary  to  depend  upon  wheat  as  the  money  crop. 

The  most  important  problem  in  the  county  in  connection  with  a 
diversified  system  of  farming  is  to  maintain  permanently  on  the 
farms  a  number  of  live  stock.  Feed. can  be  produced  at  a  moderate 
cost  from  such  crops  as  are  necessary  in  a  systematic  rotation.  A 
combination  of  timothy,  clover,  and  brome-grass  continues  to  give 
a  good  crop  the  fourth  and  fifth  years.  After  these  crops  wheat  will 
produce  from  6  to  12  bushels  more  per  acre. 

Summer  fallowing  is  quite  general  throughout  the  county  and  is 
becoming  more  so,  especially  upon  the  heavier  soils.  Plowing  gen- 
erally begins  as  soon  as  the  grain  is  cut,  and  as  much  of  the  stubble 
as  possible  is  turned  under  before  the  ground  freezes.  Some  of  the 
farmers  bum  the  stubble,  but  as  many  of  the  fields  need  organic 
matter  it  is  much  better  to  plow  the  stubble  imder.  Where  the  soil 
is  very  sandy  it  is  not  considered  best  to  summer  fallow  it,  because 
of  the  tendency  of  the  soil  to  drift. 

Most  of  the  plowing  is  done  by  gang  plows  drawn  by  four  or  more 
horses.  Some  of  the  plowing,  however,  is  done  with  traction  engines, 
which  turn  from  8  to  10  furrows  at  a  time.    After  plowing  the  land 
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it  is  left  until  spring.  If  the  farmers  are  rushed  with  work  in  the 
spring  they  sometimes  dispense  with  plowing,  and  where  the  grain 
is  to  be  sown  upon  sandy  soil  they  merely  disk  the  ground  and  drill 
the  grain  into  the  old  stubble.  The  com  crop  is  generally  planted 
in  check  rows  and  is  cultivated  with  sulky  cultivators.  The  cultiva- 
tion is  usually  insufficient,  and  sometimes  the  ground  between  the 
rows  is  allowed  to  become  filled  with  wild  oats  and  other  weeds  and 
grasses.  More  thorough  cultivation  would  materially  improve  the 
com  crop  and  at  the  same  time  keep  down  the  weeds. 

The  extermination  of  wild  oats  and  quack  grass  is  one  of  the 
serious  problems  confronting  every  farmer.  It  is  believed,  however, 
that  by  crop  rotation,  and  by  thorough,  clean  cultivation  in  the  case 
of  cultivated  crops  like  com,  much  can  be  done  to  control  these  pests. 

Potatoes  are  not  grown  except  for  home  consumption.  The  lighter 
soils  of  the  western  part  of  the  county  are  well  adapted  to  them.  This 
would  be  a  profitable  crop  to  include  in  rotation  with  grains.  The 
yield  ranges  from  200  to  300  bushels  per  acre. 

There  are  a  few  small  patches  of  alfalfa  in  the  county.  Very  little 
interest  has  as  yet  been  taken  in  this  crop,  but  it  is  believed  that  when 
properly  handled  it  will  do  well. 

As  already  noted,  the  farmers  and  their  families  do  the  most  of  the 
farm  work.  Some  labor  is  hired  by  the  month,  however,  the  usual 
wage  being  $25  to  $85  a  month  for  a  period  of  seven  months.  A  little 
labor  is  hired  by  the  year,  and  when  such  is  the  case  the  price  per 
month  is  somewhat  less  than  when  hired  for  shorter  periods.  During 
harvest  time  a  good  deal  of  day  labor  is  required,  the  wages  ranging 
from  $2.25  to  $2.75  a  day.  At  this  season  of  the  year  much  of  the 
labor  is  supplied  by  transients  who  come  from  eastern  sections  to 
take  advantage  of  the  high  wages.  According  to  the  Twelfth  Census 
the  farmers  expended  in  1899  $705,520  for  labor. 

Apples  are  being  tried  to  some  extent  in  this  section,  and  it  is  hoped 
that  in  time  a  variety  will  be  developed  which  will  withstand  the 
severe  winters  and  mature  its  fruit  during  the  short  growing  season. 
It  is  believed  that  the  higher  elevations  in  the  western  part  of  the 
county  will  be  better  adapted  to  fruit  than  the  region  of  heavier 
soils  adjacent  to  the  Red  River. 

As  a  protection  against  the  severe  winds  during  the  winter,  nearly 
every  farmer  sets  out  a  grove  of  trees  on  the  north  side  of  his  house 
and  farm  buildings.  Such  rapid  growing  trees  as  the  box  elder, 
Cottonwood,  elm,  and  willow,  are  used  for  this  purpose. 

There  are  two  sources  of  water  supply  in  Richland  County — sur- 
face wejls  and  artesian  wells.  The  former  furnish  a  sufficient  supply 
of  water  except  in  very  dry  seasons.  An  artesian  supply  may  be 
found  at  depths  ranging  from  150  to  300  feet  in  most  of  the  county, 
excepting  the  northwestern  portion. 
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Much  interest  is  being  taken  at  present  in  the  question  of  drainage. 
Open  ditches  are  now  being  constructed  by  the  county  and  in  the 
northwestern  section  the  drainage  of  large  areas,  heretofore  used 
only  for  grazing,  is  being  undertak^L  Each  landowner  is  taxed 
according  to  the  benefit  he  will  receive.  In  these  pooriy  drained 
areas  some  alkali  is  found,  but  it  is  believed  that  this  will  be  removed 
when  drainage  is  established. 

SOILS. 

The  soils  of  Richland  County  fall  naturally  into  three  groups, 
namely,  those  of  glacial  origin,  those  of  delta  origin,  and  those  of 
lacustrine  origin. 

The  soils  of  glacial  origin  are  confined  to  the  southwestern  comer 
of  the  county  and  include  practically  all  of  the  county  west  of  Han- 
kinson  and  south  of  the  Wild  Rice  River.  This  portion  of  the  county 
was  once  covered  by  an  extension  of  the  ice  sheet  known  as  the 
Dakota  glacier.  As  the  ice  sheet  moved  slowly  southward  it  ground 
up  the  rocks,  granite,  gneiss,  schist,  limestone,  shale,  etc.,  over  which 
it  passed.  This  ground-up  material  was  left  as  a  veneer  over  the 
region  upon  the  recession  of  the  ice  sheet.  The  surface  features  of 
this  portion  of  the  county  are  typical  of  a  glaciated  area,  being  made 
up  mainly  of  low,  rolling  prairie  with  a  succession  of  morainic  hills, 
between  which  are  often  found  kettlelike  depressions.  Through 
this  portion  of  the  county  passes  a  chain  of  small,  shallow  lakes 
which  extend  from  6  miles  northwest  of  Lidgerwood  to  Hankinson 
and  southward.  These  lakes  represent  depressions  in  the  glacial 
channel  of  the  Sheyenne  River.  The  soils  in  the  southwestern  por- 
tion of  the  county  are  derived  mainly  from  the  weathering  of  the 
unassorted  glacial  material,  and  the  principal  types  represented  are 
Fargo  loam,  Marshall  loam,  Fargo  sandy  loam,  and  Marshall  gravelly 
sandy  loam. 

The  remaining  portion  of  the  county  was  formerly  covered  by  a 
great  lake,  known  to  geologists  as  "  Glacial  Lake  Agassiz."  At  that 
time  the  whole  of  what  is  now  the  Red  River  Valley,  including  Lake 
Winnepeg,  was  one  continuous  sheet  of  water.  The  surface  of  the 
region  formerly  covered  by  the  lake  is  so  level  that  in  traveling  over  it 
one  is  reminded  of  being  at  sea,  the  plain  being  visible  for  only  a  few 
miles  ahead.  The  tops  of  buildings  and  grain  stacks  are  seen  first, 
after  which  they,  gradually  come  into  full  view.  This  levelness  is 
well  shown  by  the  fact  that  at  Wyndmere  the  altitude  is  1,065  feet, 
while  at  Wahpeton,  28  miles  directly  eastward,  the  altitude  is  960 
feet.  In  a  north  and  south  direction  the  fall  per  mile  is  even  less, 
the  average  being  less  than  2  feet 

At  the  close  of  the  Glacial  period  the  melting  ice  swelled  the  streams 
to  many  times  their  present  volumes,  and  large  quantities  of  sand,  silt, 
and  clay  were  carried  along  by  the  streams  and  spread  iojit  over  the 
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bottom  of  the  lake.  The  Sheyenne  River  at  that  time  emptied  into 
Lake  Agassiz  at  a  point  near  the  present  site  of  Hankinson,  and  that 
portion  of  the  ancient  lake  bottom  covered  by  the  sediments  brought 
down  by  the  river  is  known  as  the  "  Sheyenne  Delta."  The  eastern 
boundary  of  the  delta  in  Bichland  County  is  approximately  a  line 
connecting  Colfax,  Galchutt,  Fairview  Junction,  Great  Bend,  and 
Oswald.  All  of  the  county  west  of  this  line,  and  not  included  in  the 
glaciated  area,  belongs  to  the  Sheyenne  Delta.  As  would  be  expected, 
the  soils  derived  from  delta  deposits  predominate  in  sands.  At  the 
first  checking  of  the  river's  current  the  coarser  materials,  like  gravel 
and  sand  were  deposited,  while  the  finer  sands  and  silt  were  carried 
farther  into  the  lake.  The  gravels  and  sands  were  often  reworked  by 
the  waves  and  piled  up  into  beach  lines,  and  this  accounts  for,  some  of 
the  small  gravel  areas  in*  the  western  part  of  the  county.  The  follow- 
ing are  the  main  soil  types  derived  from  the  deposits  of  the  Sheyenne 
Delta:  Fargo  fine  sandy  loam,  Fargo  fine  sand,  and  Fargo  sandy 
loam. 

The  soils  of  lacustrine  origin  are  confined  mainly  to  that  portion  of 
the  area  between  the  eastern  boundary  of  the  Sheyenne  Delta  and 
the  Red  River.  The  materials  from  which  these  soils  are  derived 
represent  the  depositions  which  took  place  in  the  middle  of  the  old 
lake  beyond  the  influence  of  inflowing  glacial  streams.  In  these  deep, 
quiet  waters  only  the  finer  materials,  like  clay  and  silt,  were  carried  in 
suspension.  The  region  as  a  whole  is  flat  and  poorly  drained  and  the 
soils  are  heavy.  The  following  are  the  main  soil  types  of  lacustrine 
origin :  Fargo  clay  loam,  Fargo  loam,  and  Fargo  clay. 

Besides  the  above  classes  of  soils,  there  are  several  small  areas  where 
the  sandy  material  of  the  Sheyenne  Delta  has  been  blown  about  and 
formed  into  dunes. 

Associated  with  all  of  the  soil  types  in  the  county  there  are  some- 
times small,  swampy,  poorly  drained  depressions,  and  these  were 
mapped  as  Meadow. 

The  following  table  gives  the  names  and  areas  of  the  various  types 
of  soil.  The  accompanying  map  distinguishes  the  soils  by  means 
of  colors. 

Areas  of  different  soils. 


Soli. 


Faigo  fine  sandy  loam 

Faigo  loam 

Fargo  fine  sand 

Faigo  clay  loam 

Marshall  loam 

Faigo  sandy  loam 

Meadow 

imnesand 

Fargo  silt  loam 


Acres.   'Percent. 

I 


218,  U2 
204,800 
144.266 
118,280 
91,264 
58,604 
28,672 
19,008 
14,144 


28.5 
22.0 
15.5 
12.2 
9.8 
6.7 
3.1 
2.0 
1.6 


Soil. 


Fargo  day 

Lidgerwood  fine  sandy  loam. 
Marshall     gravelly     sandy 

loam 

Wabash  loam 

Faigo  gravelly  locun , 

Walcott  sandy  loam 

Total 


Acres. 


11,136 
10,048 

10,048 
4,544 
3,840 
3,264 


929,920 
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Per  cent. 


1.2 
1.1 

1.1 
.5 
.4 
.4 
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FABOO  CLAT. 

The  Fargo  clay  to  a  depth  of  16  inches  is  a  very  heavy,  tenadons, 
black  clay.  The  subsoil  is  practically  the  same  as  the  soil,  althongfa 
it  is  a  little  heavier  in  texture  and  lighter  in  color,  being  blue  or 
mottled.  When  wet  the  soil  is  very  gummy  and  sticky  and  fre- 
quently clogs  the  wagon  wheels.  It  is  locally  known  as  "  gumbo," 
and  is  the  heaviest  soil  found  in  the  area.  Pockets  of  gypsum  are 
frequently  encountered  in  the  subsoil  and  decomposed  lime^one 
nodules  forming  gray  or  white  spots  are  sometimes  found. 

Practically  all  of  the  type  is  covered  by  a  growth  of  wild  grass 
and  very  little  of  it  is  cultivated.  Occasional  barren  spots  occur, 
which  are  due  to  the  presence  of  alkali,  but  they  are  not  of  sufficient 
size  to  be  of  importance.  It  is  the  most  difficult  soil  in  the  area  to 
cultivate.  When  broken  it  forms  very  large  clods  which  bake  hard, 
and  considerable  harrowing  is  necessary  to  put  it  in  fair  conditioiL 
The  mechanical  condition  is  much  improved  by  the  application  of 
straw  and  coarse  manures.  In  dry  seasons  large  cracks  occur  in  the 
soil,  which  often  extend  to  a  depth  of  several  feet. 

The  Fargo  clay  has  a  level  to  flat  topography.  It  occurs  in  slight 
basins  in  the  eastern  part  of  the  county,  and  occupies  but  a  smill 
percentage  of  its  area.  The  largest  body  is  found  west  of  WoodhalL 
and  is  about  4  miles  long  and  1^  miles  wide.  The  only  cultivated 
areas  occur  south  of  Christine  and  along  the  northern  border  of  the 
county. 

Nearly  all  the  areas  of  this  soil  are  poorly  drained,  which  accounts 
for  the  fact  that  little  of  it  is  under  cultivation.  In  many  places 
attempts  have  been  made  to  drain  the  land,  but  with  little  success, 
except  in  the  northern  part  of  the  coimty,  which  has  been  well  drained 
by  open  ditches  and  is  producing  good  crops.  In  many  places  the 
expense  of  draining  the  small  areas  is  so  great  that  redamation  is 
not  practicable. 

The  soil  is  derived  from  reworked  glacial  debris  and  consists  of 
the  finest  part  of  that  material  which  was  deposited  in  the  center  of 
the  old  bed  of  Lake  Agassiz. 

The  Fargo  clay  is  most  conunonly  used  for  the  growing  of  wild 
hay,  although  frequently  the  grass  is  not  of  good  quality.  A  great 
accumulation  of  organic  matter  makes  the  soil  very  fertile.  As  so 
little  of  the  type  is  cultivated  it  is  impossible  to  give  accurate  crop 
yields. 

WABASH   LOAM. 

The  Wabash  loam  to  a  depth  of  about  18  inches  is  generally  a  daA- 
brown  or  black  loam,  which  contains  considerable  organic  matter. 
The  subsoil  is  lighter  in  color  and  slightly  heavier  in  texture  than 
the  soil;  otherwise  it  is  about  the  same.     The  soil  presents  some 
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Tariation,  however,  in  that  it  has  a  sandy  loam  and  clay  loam  phase, 
but  these  occur  in  areas  too  small  to  be  indicated.  Stones  and  gravel 
are  absent  from  both  soil  and  subsoil. 

The  soil  is  found  in  a  continuous  strip  bordering  on  both  sides  of 
the  Sheyeime  River  for  a  distance  of  8  or  9  miles.  It  is  about  one- 
half  mile  wide  and  extends  from  the  west  county  line  to  Barrie. 
It  is  also  found  in  the  oxbows  of  the  Red  and  Wild  Rice  rivers  and 
to  a,  small  extent  along  Antelope  Creek.  The  areas  occurring  along 
the  Red  and  Wild  Rice  rivers  are  very  small  and  generally  contain 
considerable  very  fine  sand. 

The  topography  of  the  soil  along  the  Sheyenne  River  is  undulating, 
while  along  the  Wild  Rice  and  Red  rivers  and  Antelope  Creek  it 
is  practically  level.  The  drainage  is  generally  good,  with  the  ex- 
ception of  the  clay  loam  phase  along  the  Sheyenne  River. 

The  soil  is  of  alluvial  origin,  being  deposits  of  the  streams  along 
which  it  occurs.  A  sandy  loam  phase  is  found,  where  the  soil  is 
modified  by  material  blown  from  adjoining  sand  areas. 

Except  the  clay  loam  phase,  which  is  sometimes  too  wet,  the 
Wabash  loam  is  easily  cultivated,  and  is,  in  general,  farmed.  The 
uncultivated  portion,  occurring  along  the  Sheyenne  and  Red  rivers, 
is  covered  with  a  growth  of  timber  consisting  mainly  of  oak,  ash, 
elm,  and  box  elder.. 

The  soil  is  adapted  to  the  production  of  oats,  wheat,  barley,  and 
com.  Wheat  yields  from  12  to  25  bushels  per  acre,  varying  accord- 
ing to  the  phase  on  which  grown,  and  oats  from  25  to  50  bushels 
per  acre.  Com  produces  good  yields,  but  along  the  Sheyenne  River 
there  is  danger  of  it  not  maturing  on  account  of  early  frosts.  On 
the  Wild  Rice  and  Red  rivers  truck  products  are  grown  in  gardens, 
where,  owing  to  the  light  texture  of  the  soil,  it  warms  up  early  in 
the  spring.  The  chief  truck  products  are  onions,  radishes,  potatoes, 
lettuce,  beets,  and  cabbage.  Potatoes  are  grown  quite  extensively 
and  yield  from  200  to  300  bushels  per  acre.  The  loamy  phase  is  the 
most  productive  of  the  type. 

The  following  table  gives  the  results  of  mechanical  analyses  of  the 
soil  and  subsoil  of  the  Wabash  loam : 

Mechanical  analyses  of  Wabash  loam. 


Number. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  flue 
sand. 

sut 

Clay. 

19606 

Soil 

Percent, 

0.0 

.0 

Percent. 
8.8 
8.7 

Percent. 
8.6 
2.4 

Percent. 
28.1 
17.8 

Percent 
9.8 
10.6 

Percent 
88.6 
89.6 

Percent 
16.8 

19606 

Subeoll 

26.7 

The  following  sample  contained  more  than  one-half  of  1  per  cent  of  calcium  carbonate 
(CaCO,)  :  No.  19596.  3.49  per  cent. 
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FABOO  FINK  SAND. 

The  Fargo  fine  sand  consists  of  10  to  12  inches  of  grayidi-brown  fine 
sand,  underlain  by  a  subsoil  of  lighter  colored  fine  sand.  The  areas 
are  composed  of  a  succession  of  rounded  mounds  with  broad,  shallow, 
intervening  depressions.  The  soil  in  these  depressions  is  sli^tly 
heavier  and  deeper  and  contains  more  organic  matter,  which  gives  it 
a  darker  color.  The  knolls  are  from  5  to  15  feet  high  and  vary  in 
width  from  one-fourth  acre  to  several  acres  in  extent.  The  type 
sometimes  occurs  on  slight  ridges,  evidently  beach  formations,  whidi 
give  it  a  gently  rolling  topography. 

Owing  to  the  peculiar  topography  the  drainage  is  not  generally 
good.  The  tops  of  the  knolls  are  usually  very  dry,  while  the  depres- 
sions are  wet,  some  of  them  containing  water  the  year  around.  Sev- 
eral short,  deep  channels  cut  through  the  sand  dunes  along  the  Shey- 
enne  River  and  drain  a  portion  of  the  soil.  The  drainage  of  the 
beach  ridges  is  good.  These  occur  in  the  vicinity  west  of  Colfax,  in 
the  northwest  corner  of  the  county,  and  in  the  neighborhood  of 
Hankinson. 

About  one-half  of  the  area  of  Fargo  fine  sand  is  in  a  poorly 
drained  condition,  and  such  areas  have  been  shown  in  the  soil  map  Iqr 
means  of  symbols.  As  would  be  expected,  there  is  considerable 
variation  in  the  soil  of  the  swampy  areas,  especially  as  regards  the 
organic-matter  content. 

The  county  is  attempting  to  improve  this  soil  by  means  of  artifi- 
cial drainage,  and  great  interest  is  manifested  in  the  question  of  its 
fertility  and  adaptability  after  being  satisfactorily  drained.  In  dry 
seasons,  such  as  that  of  1908,  little  drainage  is  necessary,  except  in  the 
very  lowest  areas,  but  in  ordinary  or  very  wet  years  much  of  this  type 
is  under  water,  and  for  the  last  several  years  it  would  have  been  im- 
possible to  map  the  soil,  as  it  was  covered  with  water.  None  of  the 
poorly  drained  areas  are  at  present  under  cultivation. 

This  soil  occupies  the  greater  portion  of  the  northwestern  part  of 
the  county.  The  more  swampy  areas  are  found  in  GJarborg,  Home- 
stead, Freeman,  Sheyenne,  and  Viking  townships.  Two  large  areas 
in  which  the  drainage  is  better  occur — one  north  and  the  other  south 
of  the  Sheyenne  River.  An  area  from  12  to  14  miles  in  length  is 
found  west  of  the  Great  Northern  Railway  near  Walcott  and  Colfax, 
varying  from  about  one-fourth  mile  to  3  miles  in  width.  The  other 
large  area  occurs  west  of  Hankinson,  where  it  is  intermixed  with  sev- 
eral other  types  of  soil.  In  the  northwest  comer  of  the  county  the 
type  generally  surrounds  the  sand  dunes,  and  an  area  of  c<msiderable 
extent,  surrounding  sand  dunes,  occurs  west  of  Homestead.  Several 
small  areas  are  scattered  over  the  northwestern  and  south-central  por- 
tions of  the  county. 
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The  Fargo  fine  sand  is  a  delta  formation,  and  it  has  been  reworked 
to  some  extent  by  the  winds,  which  accounts  for  the  presence  of 
many  low  knolls.  The  sand  extends  to  a  depth  of  more  than  3  feet, 
except  in  a  small  area  bordering  the  Sheyenne  channel.  The  entire 
delta,  and  hence  the  Fargo  fine  sand,  is  underlain  at  from  4  feet  to 
unknown  depths  by  a  stratum  of  clayey  silt.  South  of  the  Sheyenne 
River  in  the  cuts  of  the  short  channels  the  silty  material  outcrops. 
Here,  though  the  land  is  broken,  good  crops  are  grown,  owing  to 
the  fact  that  this  heavier  stratum  is  near  the  surface.  In  the  north- 
western part  of  the  county  the  silt  is  covered  by  a  shallower  deposit 
of  the  sand  than  elsewhere. 

The  native  vegetation  consists  of  a  good  growth  of  prairie  grass, 
with  occasional  areas  of  scrubby  timber  or  bushes.  Russian  thistle 
appears  in  great  quantities  along  the  roads  upon  soil  which  has  been 
broken  and  allowed  to  revert  to  sod.  A  large  proportion  of  the  type 
is  used  for  pasture.  Good  prairie  hay  is  cut  in  the  wetter  areas  and, 
when  the  season  is  favorable,  on  some  of  the  higher  land.  The 
greater  proportion  of  the  soil  is  uncultivated,  but  a  considerable  area 
along  the  Sheyenne  River  and  north  of  it  produces  good  crops.  Here 
the  characteristic  knolls  are  less  numerous  and  the  surface  is  more 
level.  Grenerally  when  recently  plowed  the  soil  is  shifted  by  the  wind, 
and  on  this  account  the  sod  or  stubble  is  seldom  broken  until  spring. 

The  Fargo  fine  sand  yields  from  8  to  12  hjushels  of  Bluestem  or 
Fife  wheat,  but  it  is  better  adapted  to  the  macaroni  or  durum  va- 
rieties. Oats  and  com  produce  fair  yields,  but  not  as  good  as  on 
many  of  the  other  soils  of  the  area.  Owing  to  the  lack  of  organic 
matter  in  the  soil  crop  rotation  is  very  essential. 

The  following  table  gives  the  average  results  of  mechanical  analyses 
of  the  soil  and  subsoil  of  this  type : 

Mechanical  analyses  of  Fargo  fine  san^. 


Number. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

Silt 

Clay. 

19657,19597 

9568,19598 

Soil 

Percent, 

0.1 

.1 

PereenL 

0.6 

.3 

Percent. 
1.4 
1.3 

Percent 
62,3 
67.4 

Percent. 
25.2 
20.7 

Percent 
7.1 
8.9 

Percent. 
8.  a 

Subeoil 

6.0 

DUNESAND. 


Dunesand  to  a  depth  of  6  inches  consists  of  a  fine  gray  sand 
underlain  by  a  yellow  sand  of  practically  the  same  texture.  The 
only  difference  between  the  soil  and  subsoil  is  the  presence  of  slight 
quantities  of  organic  matter  in  the  former  which  gives  it  a  darker 
color  and  a  somewhat  loamy  texture.  In  barren  areas  the  soil  and 
subsoil  are  identical,  both  being  a  yellowish  fine  sand. 
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Most  of  the  Dunesand  occurs  in  Uiree  comparatively  large  areas. 
The  largest  of  these  borders  the  Sheyenne  River  in  Uie  northwest 
comer  of  the  county,  the  next  largest  is  found  northwest  of  Han- 
kinson,  and  the  Uiird  occurrs  near  the  county  line  west  of  Home- 
stead.   Smaller  areas  are  scattered  throughout  the  Fargo  fine  sand. 

The  surface  of  the  soil  is  rough  and  broken,  and  composed  of 
knolls  and  hills  which  rise  abruptly  fnxa  25  to  125  feet  above  the 
surrounding  prairie.  The  soil  in  the  intervening  depressions  gen- 
erally bears  a  fair  growth  of  grass,  and  is  more  fertile  than  that  on 
top  of  the  knoUs,  whidi  is  frequently  barren  and  constantly  being 
moved  by  the  wind.  In  the  deeper  depressions  and  along  some  of 
the  slopes  a  stunted  growth  of  scrub  oak  and  choke  cherry  appears. 
There  is  an  excess  of  drainage  from  the  hills  to  the  intervening 
depressions,  which  contain  water  in  wet  seasons. 

Dunesand  is  a  delta  deposit  which  has  been  rew(»rked  by  the  winds, 
and  probably  varies  in  depth  from  a  few  feet  to  over  150  feet 

The  type  is  uncultivated,  and  has  scarcely  any  agricultural  value. 
It  is  hdd  at  $5  to  $10  an  acre  for  pasturage,  but  if  pastured  too 
closely  it  soon  becomes  barren,  and  is  then  drifted  by  the  wind. 
The  greater  proportion  of  this  soil  used  for  grazing  occurs  in  the 
uOTthwestem  part  of  the  county. 

FABOO   GLAT  LOAM. 

The  soil  of  the  Fargo  clay  loam  to  a  depth  of  12  inches  consists 
of  a  black  clay  loam  containing  a  high  percentage  of  organic  matter. 
Below  this  to  a  depth  of  18  inches  the  soil  is  a  lighter  colored  clay 
loam,  and  frequently  a  clay.  The  vegetable  matter  c<Hitent  decreases 
with  depth,  and  C(msequently  the  subsoil  to  a  depth  of  18  to  36 
inches  is  a  lighter  color  than  the  soil.  The  typical  material  is  a 
dark-yellow  stiff,  silty  clay  or  yellow  clay,  sometimes  containing 
decomposed  lime  nodules,  which  form  white  spots,  and  pockets  of 
gjrpsum  crystals. 

Some  gravel  is  occasionally  found  in  both  soil  and  subsoil,  but 
this  is  not  characteristic  of  the  type.  The  largest  quantity  was 
found  in  an  area  about  8  miles  long,  extending  north  and  south, 
the  greater  portion  being  north  of  Wahpeton.  This  was  practically 
the  only  area  where  gravel  was  noticeable  to  any  extent,  and  here 
it  occurred  mostly  in  the  subsoil. 

The  soil  is  very  uniform  and  only  slight  variations  can  be  detected, 
even  in  widely  separated  areas.  Sometimes  the  gradation  zone  be- 
tween this  and  other  types  is  rather  broad.  The  type  is  generally 
bordered  by  the  Fargo  loam,  and  in  many  places  along  this  boundary 
both  soil  and  subsoil  are  a  little  lighter  in  texture.  There  are  occa- 
sional spots  where  the  subsoil  approaches  a  heavy  silt  loam,  this  being 
most  noticeable  southwest  of  Abercrombie. 
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Another  slight  departure  from  the  type  was  encountered  in  small 
areas  in  depressions.  Here  the  soil  is  a  little  heavier  and  frequently 
extends  to  a  depth  of  24  inches  with  very  little  change  in  texture 
or  color.  The  subsoil  from  24  to  36  inches  is  much  darker  than  that 
of  the  true  type,  being  a  very  dark  yellow  or  drab  color,  while  the 
texture  is  a  stiff  clay.  The  areas  covered  by  this  phase  are  generally 
small  and  .of  comparatively  little  importance. 

The  Fargo  clay  loam  is  sticky  when  wet,  and  appears  to  be  quite 
difficult  to  cultivate.  When  plowed  it  breaks  into  large  clods.  How- 
ever, after  these  have  been  subjected  to  the  weather  and  are  dry 
they  crumble  beneath  the  harrow  and  form  a  good  seed  bed.  Even 
if  the  soil  is  plowed  when  slightly  wet  there  is  not  much  difficulty 
in  getting  it  in  a  good  mechanical  condition.  During  the  summer, 
when  the  soil  is  comparatively  dry,  the  first  4  or  5  inches  is  very 
loose  and  may  be  very  easily  dug  up  by  hand.  Below  this  the  soil 
is  moist  and  sticky. 

The  Fargo  clay  loam  and  Fargo  loam  are  closely  related.  The 
surface  soil  of  the  former  is  generally  a  clay  loam,  though  in  some 
cases  the  first  4  inches  may  be  a  loam,  and  where  the  loam  exceeds 
4  or  5  inches  in  depth  it  is  mapped  as  Fargo  loam. 

Practically  all  the  Fargo  clay  loam  occurs  in  the  eastern  part  of  the 
county.  About  four-fifths  of  the  type  is  found  in  one  rather  broad, 
uniform  area  parallel  to  the  Red  River,  which  flows  almost  due  north. 
This  area  extends  from  the  northern  boundary  of  the  county,  at 
which  point  is  about  7  miles  wide,  southward  to  a  point  7  miles  south 
of  Wahpeton.  It  is  broken  but  once  by  an  area  of  Fargo  loam  about 
2  miles  wide,  although  there  are  some  included  areas  of  Fargo  clay 
and  Fargo  loam.  The  next  largest  area  is  found  west  of  Tyler. 
The  remainder  of  the  soil  is  in  comparatively  small  spots. 

The  soil  is  drained  by  the  Red  and  Wild  Rice  rivers.  Most  of 
it  occurs  as  a  broad,  slightly  depressed  basin,  which  reaches  its  great- 
est elevation  along  or  near  the  streams,  the  height  gradually  dimin- 
ishing as  the  distance  from  them  increases.  The  soil  has  the  poorest 
drainage  of  any  of  those  used  for  farming.  During  an  average 
season  it  has  sufficient  drainage,  with  the  exception  of  an  occasional 
depression,  but  in  seasons  of  excessive  rainfall  crops  are  sometimes 
damaged.  In  some  places  ditches  are  utilized  to  carry  off  the  surplus 
water. 

The  Fargo  clay  loam  is  one  of  the  most  productive  soils  in  the 
county  and  has  contributed  much  to  the  fame  of  the  Red  River  Val- 
ley as  a  wheat-growing  section.  It  retains  moisture  well  and  during 
droughts  crops  frequently  flourish  while  those  on  the  lighter  soils 
suffer  badly  for  lack  of  moisture.  It  is  particularly  well  adapted 
to  wheat,  oats,  barley,  and  flax.  Com  grows  well,  but  its  chances 
for  maturing  are  not  as  good  as  upon  some  of  the  lighter  and  better 
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drained  soils.  Wheat  ordinarily  yields  from  12  to  25  bushels  per 
acre,  and  where  crop  rotation  is  practiced  the  yields  in  good  aeascms 
reach  35  bushels.  Ck)m  yields  from  35  to  50  bushels  per  acre;  oats 
from  35  to  60  bushels  per  acre;  and  flax  from  7  to  12  bushels  per 
acre.    Where  native  grass  appears  it  is  luxuriant. 

The  following  table  gives  the  results  of  mechanical  analyses  of 
fine-earth  samples  of  the  soil  and  subsoil  of  this  type: 

Mechanical  analyses  of  Fargo  clay  loam. 


Nmnber. 

Defloription. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
Band. 

Fine 
Band. 

Very 
fine  aand. 

sot. 

Clay. 

19680 

Soil 

PercenL 

0.0 

.0 

PtrcetU. 
5.0 
8.1 

PereaU, 
8.8 
1.9 

FercenL 
7.3 
8.4 

PtrceiU. 
6.0 
i.l 

PtrceiU. 
87.6 
84.6 

PareenL 
40.8 

19690 

SubfloU 

47.8 

FABGO  SANDY  LOAM. 


The  surface  soil  of  the  Fargo  sandy  loam  is  a  dark-brown  to  brown 
fine  sandy  loam  to  a  depth  of  18  inches.  Frcmi  18  to  24  inches  a 
yellowish  sandy  loam  is  found  which  contains  more  fine  sand  than 
the  material  above.  Immediately  below  this  to  a  depth  of  36  inches 
is  a  grayish-yellow  silt  loam  in  which  the  finer  grades  of  sand  pre- 
dominate. Gravel  is  often  found  in  small  quantities  in  both  soil  and 
subsoil,  the  proportion  being  greater  in  the  subsoil.  This  was  most 
noticeable  along  the  Wild  Rice  River,  where  generally  a  narrow 
strip  about  one-fourth  mile  in  width  occurs  on  either  side  of  the 
stream.  From  a  depth  of  12  to  20  inches  the  sand  is  somewhat 
coarser  than  in  the  surface  soil. 

The  Fargo  sandy  loam  is  somewhat  similar  to  the  Fargo  fine  sandy 
loam,  and  the  two  are  generally  associated.  The  principal  difference 
is  that  the  Fargo  sandy  loam  has  a  silty  subsoil,  while  the  Fargo  fine 
sandy  loam  has  a  sandy  loam  subsoil.  It  was  difficult  from  the  sur- 
face to  make  a  distinction  between  the  two  types,  and  in  tracing  the 
boundary  lines  it  was  necessary  to  make  a  large  number  of  borings. 

Owing  to  the  sandy  nature  of  the  soil,  it  is  very  easy  to  cultivate. 
Only  a  few  stones  are  found  in  the  soil.  The  soil  is  generally  very 
uniform,  there  being  cmly  one  or  two  variations,  the  greatest  of  these 
occurring  west  and  southwest  of  Barney,  where  the  surface  soil  was 
quite  heavy,  approaching  a  loam.  In  this  vicinity  there  is  a  stratunoi 
of  6  or  8  inches  of  very  fine  yellowish  silty  sand  between  the  soil  and 
the  subsoil.  Occasionally  the  silty  material  of  the  subsoil  is  not  en- 
countered until  a  depth  of  30  inches  is  reached,  the  soil  being  a  sandy 
loam  to  this  depth.  Where  the  silt  was  barely  reached  at  a  depth  of 
3  feet  the  soil  was  classified  as  Fargo  fine  sandy  loam. 
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The  Fargo  sandy  loam  is  located  chiefly  in  the  southwestern  part 
of  the  county,  near  the  Wild  Rice  River,  and  extends  from  the  county 
line,  west  of  Wyndmere,  to  within  a  few  miles  north  of  Hankinson. 
The  only  other  areas  of  importance  are  found  south  and  west  of 
Hankinson,  for  the  most  part  near  the  old  Sheyenne  channel,  which 
crosses  this  section  of  the  county.  The  soil  usually  occurs  in  com- 
paratively large  areas,  and  there  are  only  a  few  that  cover  less  than 
half  a  section. 

The  topography  is  generally  undulating,  but  on  account  of  the 
short  channels  reaching  back  from  that  stream  it  is  slightly  broken 
along  the  Wild  Rice  River,  which  drains  the  greater  part  of  the  type. 
As  the  areas  generally  have  an  elevation  of  from  20  to  60  feet  above 
the  normal  water  level  of  the  stream,  the  drainage  is  good.  In  the 
vicinity  of  Wyndmere,  where  it  borders  the  Fargo  fine  sandy  loam, 
the  soil  is  nearly  level  and  is  not  so  well  drained,  but  crops  do  not 
suffer  except  in  very,  wet  seasons. 

The  soil  is  derived  from  reworked  glacial  material,  but  the  Wild 
Rice  River  in  times  of  overflow  has  deposited  the  gravel  and  some 
coarse  sand. 

The  soil  appears  to  be  free  from  alkali,  but  an  abundance  of  lime  is 
evidently  present,  as  the  gray  silty  material  contains  a  large  per- 
centage of  carbonate. 

This  soil  is  the  most  desirable  sandy  loam  in  the  area  for  general 
farming.  The  silty  subsoil  holds  water  well,  so  that  the  type  with- 
stands drought  very  satisfactorily.  Where  the  silty  subsoil  is  within 
12  to  20  inches  of  the  surface  the  soil  is  more  desirable  than  where 
found  at  a  depth  of  30  inches,  as  the  crop  yields  are  generally  better. 
The  soil  is  well  adapted  to  all  the  crops  generally  grown  in  the 
county.  There  is  a  small  area  along  the  Wild  Rice  River  which  is  not 
farmed,  owing  chiefly  to  the  fact  that  it  is  cut  by  stream  channels, 
and  is,  therefore,  too  rough  for  cultivation.  Wheat  yields  from  15  to 
25  bushels  and  oats  from  25  to  40  bushels  per  acre.  Barley  yields 
from  20  to  40  bushels  and  flax  from  8  to  15  bushels  per  acre.  How- 
ever, there  is  little  of  the  latter  grown  at  present.  The  soil  ranks 
among  the  best  in  the  county  for  the  production  of  corn  and  durum 
wheat.  It  is  not  often  that  com  fails  to  mature  on  this  type  when 
an  early  variety  is  grown,  and  yields  of  from  35  to  60  bushels  per 
acre  are  secured.  The  soil  is  also  well  adapted  to  potatoes  and  vari- 
ous other  truck  products. 
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The  following  analyses  of  soil  and  subsoil  show  the  composition  of 
the  fine  earth  of  the  Fargo  sandy  loam : 

Mechanical  analyses  of  Fargo  sandy  loam. 


Number. 

Detcrlptton. 

Fine 
gravel. 

Oouse 
sand. 

Medium 
sand. 

Fine 
Band. 

Very  fine 
sand. 

SilU 

Caay. 

19661 

Soil 

JPereenL 

0.0 

.0 

Percent 

0.4 

.6 

PereaiL 

0.4 

.4 

Percent 
16.1 
4.9 

Percent 
38.6 
28.7 

Pa-cent, 
89i9 
67.1 

Percent 
S.9 

19662 

SubfloU 

8LS 

The  following  sample  contained  more  than  one-half  of  1  per  cent  of  caldnm  <artM)iiate 
(CaCOk)  :  No.  19562,  9.05  per  cent 

MABSHALL  GRAVELLY  SANDY  LOAM. 

In  general  the  Marshall  gravelly  sandy  loam  to  depth  of  10  indi^ 
has  a  dark-gray  color  and  is  composed  of  a  light  loam  or  a  heavy 
sandy  loam  which  contains  a  relatively  large  proportion  of  coarse 
sand  and  fine  gravel.  The  subsoil  to  a  depth  of  from  10  to  36 
inches  consists  of  a  sandy  silty  material  containing  some  gravel,  the 
content  of  which  increases  with  depth.  Sometimes  the  gravel  and 
sand  in  the  subsoil  are  irregularly  stratified.  Both  soil  and  subsoil 
have  a  number  of  variations,  but  the  material  is  so  complex  it  is 
impossible  to  separate  them. 

The  topography  is  broken  and  hilly,  being  composed  of  morainic 
knolls  and  hills  with  intervening  depressions  or  sometimes  small 
valleys.  On  the  tops  of  the  knolls  and  hills  the  soil  is  generally 
loam,  and  it  was  frequently  impossible  to  make  a  boring  more  than 
12  inches  deep,  the  subsoil  in  such  places  consisting  of  coarse  and  fine 
gravel  and  coarse  sand.  Along  the  slopes  the  soil  becomes  more 
loamy  and  the  gravel  content  generally  decreases  toward  the  foot  of 
the  hills.  In  the  intervening  depressions  the  soil  is  usually  a  black 
loam  containing  considerable  quantities  of  organic  matter  to  a  depth 
of  about  15  inches.  Here  the  subsoil  froAi  15  to  36  inches  is  a  rather 
heavy,  yellow  silty  clay.  These  phases  occur  only  in  spots  of  a  few 
acres.  In  some  of  the  depressions  water  is  found  until  early  summer. 
Glacial  bowlders,  consisting  of  granite,  gneiss,  schist,  and  limestone, 
are  frequently  scattered  over  the  surface,  being  most  numerous  in 
the  vicinity  of  Elsie  Lake.  In  some  places  where  they  occur  in  large 
numbers  they  are  shown  on  the  map  by  symbol. 

Not  over  one-third  of  this  type  is  under  cultivati(m,  the  fields  being 
located  chiefly  on  some  of  the  slopes  and  in  a  few  depressions  where 
the  soil  is  better  than  the  average.  Where  gravel  and  stones  appear 
the  soil  is  sometimes  difficult  to  cultivate,  but  where  these  are  not 
numerous  very  little  trouble  is  experienced.  Such  areas,  however, 
are  comparatively  small.  The  hilly  topography  makes  the  use  of 
improved  machinery  laborious. 
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• 

The  larger  bodies  of  the  Marshall  gravelly  sandy  loam  occur  south- 
west of  Hankinson,  where  there  are  areas  containing  more  than 
2  square  miles.  Between  Hankinson  and  Lidgerwood,  south  of 
the  old  channel  of  the  Sheyenne  River,  there  is  a  continuous  strip 
bordering  this  channel.  The  next  larger  area  is  found  west  of 
Lidgerwood  along  the  county  line.  Northwest  of  Lidgerwood  on 
both  sides  of  the  old  channel  of  the  Sheyenne  River  are  found  many 
small  ridges  and  knolls  of  this  soil.  The  small  ridge  south  of  the 
Wild  Rice  River  is  part  of  an  ancient  beach  formation. 

Areas  of  this  type  lie  at  altitudes  over  1,100  feet  above  sea  level, 
and  the  highest  point  in  the  county  occurs  on  this  type  southwest 
of  Hankinson,  where  the  altitude  is  about  1,280  feet.  On  account 
of  the  gravelly  and  sandy  nature  of  the  soil  and  its  rolling  to  hilly 
topography  the  natural  drainage  is  excessive,  excepft  in  the  depres- 
sions. The  drainage  is  chiefly  into  small  lakes  found  throughout 
the  areas;  the  greater  proportion  of  the  gravel  and  stones  is  found 
bordering  these  lakes. 

The  Marshall  gravelly  sandy  loam  consists  of  glacial  deposits 
which  are  terminal  and  ground  moraine.  None  of  the  type  south  of 
the  Sheyenne  River  has  been  reworked  by  water,  but  the  smaller  areas 
north  of  the  channel  have  the  appearance  of  having  been  slightly 
altered  by  the  action  of  water. 

A  slight  trace  of  white  alkali  occurs  in  a  few  of  the  small  depres- 
sions, and  in  some  of  the  larger  lakes  the  water  contains  considerable 
alkali.  In  no  case,  however,  is  the  amount  sufficient  to  be  of  any 
importance. 

The  native  vegetation  consists  of  prairie  grass,  and  slough  grass  of 
poor  quality  for  hay  is  found  in  the  depressions.  A  few  small  oak, 
elm,  and  box-elder  trees  border  some  of  the  lakes.  No  accurate  esti- 
mate can  be  made  of  the  crop  yields,  as  they  vary  on  the  different 
phases.  Wheat,  oats,  and  flax  are  grown  and  a  few  apple  orchards 
are  found.  This  type  is  probably  better  adapted  to  apple  growing 
than  any  other  in  the  area,  especially  in  areas  having  a  silty  clayey 
subsoil. 

The  results  of  mechanical  analyses  of  fine-earth  samples  of  the 
soil  and  subsoil  of  the  Marshall  gravelly  sandy  loam  are  given  in  the 
following  table : 

Mechanical  analyses  of  Marshall  gravelly  sandy  loam. 


Number. 

Description. 

Fine 
gravel. 

Coane 
Band. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

Silt, 

Clay. 

19609 

8oU 

Percent. 
10.4 
9.9 

Percent. 
20.  i 
14.8 

Percent. 
9.4 
4.1 

Percent. 
14.0 
8.2 

Percent. 
10.8 
7.8 

Percent, 
28.8 
40.1 

Percent. 
6. 

19670 

SubfloU 

16.9 

The  following  sample  contained  more  than  one-half  of  1  per  cent  of  calcium  carbonate 
(CaCOs) :  No.  10670.  36.40  per  c«nt 
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FAROO  FINE  8ANDT  LOAM. 

The  surface  soil  of  the  Fargo  fine  sandy  loam  to  a  depth  of  6  inches 
is  a  dark-brown  fine  sandy  loam  containing  considerable  organic 
matter.  From  a  depth  of  6  to  12  inches  the  soil  has  about  the  same 
texture,  but  is  slightly  lighter  in  color,  indicating  the  presence  of 
less  organic  matter.  The  subsoil  to  a  depth  of  18  inches  is  sli^tly 
heavier  than  the  soil  and  is  of  a  yellowish  or  grayish  color,  becoming 
slightly  lighter  in  color  at  a  deptii  of  30  inches,  and  at  36  inches  eon- 
tains  considerable  more  fine  sand.  It  is  sometimes  mottled  with  red 
and  white  and  continues  to  a  depth  of  at  least  4  feet,  as  shown  by 
cuts  and  ditches,  where  it  is  underlain  by  a  silty  clay  of  unknown 
depth.  This  latter  material  is  usually  a  bluish-drab  color,  mottled 
with  white,  evidently  the  result  of  decayed  limestone  nodules,  and 
with  red  and  black.  •  This  stratum  of  heavy  subsoil  underlies  prac- 
tically all  of  the  Sheyenne  Delta  at  varying  depths,  and  comes  to  the 
surface  in  limited  erosions  south  of  the  Sheyenne  River.  It  appears 
nearer  the  surface  in  the  heavy  phase  of  the  type  and  at  the  surface 
in  the  Fargo  silt  loam. 

The  Fargo  fine  sandy  loam  forms  about  23  per  cent  of  the  area  of 
the  county,  having  an  extent  of  about  341  square  miles.  It  is  the 
predominant  type  north  of  the  center  of  the  county,  while  large  areas 
of  it  are  foimd  in  the  southeastern  part.  In  the  area  north  of  the 
Sheyenne  River  the  silty  clay  substratum  lies  from  4  to  10  feet 
below  the  surface  Between  Wyndmere  and  the  sand  dimes  along  the 
Sheyenne  River  it  is  broken  by  areas  of  the  Fargo  fine  sand,  too  small 
to  be  shown  on  the  map,  and  by  other  areas  of  the  same  type,  which 
extend  into  this  locality  from  the  vicinity  of  McLeod,  in  RanscHn 
Coimty. 

In  the  vicinity  of  Great  Bend  and  also  in  the  southern  part  of  the 
county  the  Fargo  fine  sandy  loam  forms  the  better  class  of  farming 
land,  and  in  the  former  locality  s(»ne  of  the  most  prosperous  farms 
in  the  county  are  found.  The  small  areas  that  occur  interspersed  in 
other  soils  are  generally  good  land.  In  the  southern  part  of  the  area 
the  sand  dunes  and  Fargo  fine  sand  border  the  Fargo  fine  sandy 
loam  and  are  closely  associated  with  it  in  origin  and  formation. 
Where  the  type  borders  the  former  it  is  somewhat  sandier  than  the 
typical  soil.  On  the  other  hand,  where  it  borders  heavier  soils  it 
has  a  slightly  heavier  texture.  In  both  of  these  cases  th^re  is  no  dis- 
tinct dividing  line  between  the  soils,  and  the  soil  conditions  in  the 
zone  of  gradation  are  frequently  complex. 

An  important  instance  in  the  modification  in  the  Fargo  fine  sandy 
loam  due  to  the  influence  of  another  type  of  soil  is  found  in  the 
southern  part  of  the  county,  where  it  grades  into  the  Fargo  loam. 
Here  there  is  a  strip  of  country  about  1  mile  wide  and  5  miles 
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long  where  the  soil  is  slightly  heavier  and  is  considered  a  little  more 
fertile  than  the  typical  soil. 

The  topography  is  undulating  to  slightly  rolling  and  practically 
all  areas  have  good  drainage,  except  those  lying  next  to  the  Fargo 
fine  sand,  where,  in  wet  seasons,  the  drainage  is  inadequate.  Ante- 
lope Creek  is  the  only  stream  of  any  size  flowing  through  the  type, 
and  bordering  this  creek  the  soil  has  its  highest  elevations.  Some  of 
the  drainage  passes  through  the  Wild  Rice  River,  but  evidently  a 
large  part  of  the  rainfall  seeps  into  the  soil  and  is  carried  off  under- 
ground. 

The  Fargo  fine  sandy  loam  is  found  entirely  within  the  area  of  the 
Sheyenne  Delta  and  is  derived  frona  reworked  glacial  material 
brought  to  its  present  position  by  the  Sheyenne  River.  It  represents 
the  finer  deposits  of  the  delta,  along  the  western  and  southern  edges 
of  which  it  lies.  ^ 

There  are  occasional  slight  indications  of  alkali  in  the  soil,  but  the 
quantity  is  not  sufficient  materially  to  injure  crops.  The  alkali  is 
found  chiefly  in  areas  of  deficient  drainage. 

The  soil  is  easily  cultivated,  and  it  is  generally  farmed,  though 
there  are  a  few  areas  left  for  hay,  of  which  the  yield  and  quality 
are  good.  There  is  no  apparent  reason  why  these  areas  should 
not  be  cultivated,  if  this  were  desirable.  Wheat,  oats,  barley,  and 
com  are  the  principal  crops,  with  some  flax.  Macaroni  or  durum 
wheat  is  much  better  adapted  to  the  soil  than  the  Fife  or  Bluestem 
varieties.  The  type  is  excellent  for  com,  and  some  of  the  best  crops 
in  the  area  were  seen  growing  on  this  soil.  In  some  fields  com 
reached  the  height  of  10  feet.  The  earlier  varieties  mature  in  aver- 
age seasons.  Small  grains  yield  nearly  as  well  on  the  Fargo  fine 
sandy  loam  as  upon  the  Fargo  clay  loam,  but  the  former  is  not  as 
durable  as  the  latter  and  crops  should  be  rotated  in  order  to  maintain 
its  productiveness.  Various  truck  crops  are  also  well  adapted  to  this 
type. 

Fargo  -fine  sandy  loam^  heavy  phase. — ^The  surface  soil  of  the 
Fargo  fine  sandy  loam,  heavy  phase,  consists  of  8  or  12  inches  of  fine 
sandy  loam  which  to  a  depth  of  about  10  inches  contains  considerable 
organic  matter.  From  10  to  20  inches  the  material  is  a  yellowish 
fine  sand  and  underlying  this  to  a  depth  of  3  feet  or  more  is  a  heavy, 
drab-colored  clay  or  clay  loam,  usually  mottled  with  white  or  grayish 
calcareous  silty  material  due  in  part  to  decomposed  limestone  con- 
cretions. Where  the  silty  material  is  absent  the  subsoil  is  usually  a 
clay.  Though  somewhat  heavier  than  the  typical  soil,  this  phase  is 
friable  and  easily  cultivated.  It  does  not  bake  or  puddle  and  the 
heavy  subsoil,  which  retains  water  well,  enables  the  crops  to  with- 
stand drought 
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Areas  of  this  phase  occur  chiefly  in  the  vicinity  of  Mooreton,  in 
the  central  part  of  the  county.  The  topography  is  generally  level, 
and  owing  to  the  impervious  nature  of  the  subsoU  there.is  very  little 
seepage.  A  small  coul6e  in  the  eastern  part  of  the  largest  area  car- 
ries off  the  greater  portion  of  the  drainage  water. 

The  soil  occurs  near  the  edge  of  the  delta,  and  the  subsoil  is  a  heavy 
phase  of  the  stratum  of  silt  which  underlies  the  greater  part  of  the 
delta.  In  the  low  spots  there  is  a  slight  indication  of  alkali  in  the 
soil,  but  not  sufficient  to  be  injurious  to  vegetation.  The  subsoil  con- 
tains a  considerable  percentage  of  lime,  derived  largely  from  decayed 
limestone. 

The  greater  proportion  of  the  heavy  phase  of  the  Fargo  fine  sandy 
loam  is  under  cultivation,  and  the  crops  are  generally  good.  Occa- 
sionally there  are  small  areas  that  are  uncultivated.  The  soil  is  well 
adapted  to  grasses,  such  as  timothy,  brome  grass,  and  clover.  Where 
native  grass  appears,  it  is  of  good  quality  and  yields  from  1  to  2  tons 
of  hay  per  acre. 

The  following  table  gives  the  results  of  mechanical  analyses  of  the 
soil  and  subsoil  of  the  two  phases  of  the  Fargo  fine  sandy  loam : 

Mechanical  analyses  of  Fargo  fine  sandy  loam. 


Number. 

Description. 

Fine 
gravel. 

Ooarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

Silt 

Oay. 

19656 

Boll 

Percent. 

0.2 

.0 

.0 
.0 

Percent. 

0.8 

.1 

2.4 
1.9 

Percent. 

0.8 

.6 

.6. 
1.5 

Percent, 
27.0 
28.8 

47.8 
19.2 

Percent 
44.0 
65.5 

20.8 
12.7 

Per  cent* 
28.7 
18.0 

22.8 
48.0 

Percent, 
S.6 

19566 

Subsoil 

SoU 

2.5 

Heavy  phaae: 
19698 

6.4 

19694 

Subwil 

18.0 

The  following  sample  contained  more  than  one-half  of  1  per  cent  of  calcium  carbonate 
(CaCOt)  :  No.  19694,  18.03  per  cent 

MAB8HALL  LOAM. 

The  soil  of  the  Marshall  loam  to  a  depth  of  14  inches  is  a  brown  to 
black  loam  containing  a  large  proportion  of  silt  and  a  considerable 
quantity  of  organic  matter.  At  10  to  14  inches  below  the  surface  it 
becomes  somewhat  heavier  in  texture  and  lighter  in  color.  The  sub- 
soil from  14  to  36  inches  is  a  yellowish-gray  heavy  silt  loam  or  silty 
clay.  Where  the  surface  is  rolling  some  gravel  is  usually  found  in  the 
soil,  and  it  is  generally  found  in  the  subsoil.  There  is  some  variation 
in  the  texture  of  the  subsoil.  It  is  heavier  in  the  more  level  areas, 
which  are  generally  found  near  the  boundary  line  b^ween  this  and 
the  Fargo  loam.  A  few  stones  are  scattered  over  the  soil,  and  both 
gravel  and  stone  are  frequently  found  surrounding  the  small  lakes 
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and  basins  and  where  the  type  joins  the  Marshall  gravelly  sandy 
loam.  This  soil  is  a  gradation  between  the  Marshall  gravelly  sandy 
loam  and  the  Fargo  loam,  but  has  the  same  origin  as  the  Marshall 
gravelly  sandy  loam. 

The  type  is  confined  to  the  southwestern  comer  of  the  county,  and 
is  found  principally  north  and  south  of  Lidgerwood,  where  it  covers 
low,  gravelly  hills.  Two  phases  occur,  one  north  and  the  other  south 
of  the  old  channel  of  the  Sheyenne  River  near  Lidgerwood,  that  north 
being  somewhat  modified  by  the  action  of  the  water,  and  that  south 
being  typical  drift  The  area  in  the  extreme  southwest  is  pitted  by 
many  small  basins  and  potholes,  which  range  in  extent  from  a  few 
acres  to  more  than  a  section.  The  small  areas  contain  water  a  large 
part  of  Uie  year  and  have  been  represented  on  the  map  as  Meadow. 
This  is  the  principal  type  in  the  southwestern  portion  of  the  county 
south  of  the  ancient  Sheyenne  channeL 

The  topography  is  generally  rolling  and  sometimes  slightly  hilly, 
the  more  rolling  portion  occurring  south  and  west  of  Lidgerwood. 
The  more  level  or  gently  rolling  areas  lie  in  the  extreme  southwestern 
comer  of  the  county,  near  the  county  line  south  of  Hankinson,  and 
in  that  part  north  of  the  old  glacial  channel.  The  areas  range  in 
elevation  from  1,090  to  1,250  feet  above  sea  level. 

The  drainage  is  generally  good,  the  type  being  one  of  the  best 
drained  in  the  area,  though  occasionally  there  are  small  depressions 
of  a  few  acres  each  in  which  drainage  is  inadequate.  Even  here  crops 
are  damaged  only  in  seasons  of  abnormal  rainfall.  Much  of  the  rain 
water  passes  into  the  soil,  and  is  removed  by  underdrainage.  The 
surface  run-off  drains  into  the  Wild  Rice  River. 

The  soil  is  glacial  in  origin,  and  is  derived  mainly  from  morainal 
deposits,  though  in  the  more  northern  part  of  the  area,  which  was 
near  the  shore  line  of  glacial  Lake  Agassiz,  the  material  has  been 
subjected  to  some  extent  to  the  action  of  water. 

The  greater  portion  of  the  type  is  under  cultivation.  Native 
grass  grows  well  on  the  uncultivated  areas,  which  generally  occur 
near  the  small  lakes  or  where  the  type  is  more  rough  or  gravelly. 
The  soil  ranks  in  general  with  the  best  soils  of  the  county  for  general 
agriculture,  there  scarcely  ever  being  an  entire  crop  failure.  It  is 
well  adapted  to  wheat,  oats,  barley,  and  com.  Oats  jrield  from  20  to 
40  bushels  per  acre,  and  wheat  from  21  to  25  bushels  per  acre.  Com 
generally  matures  on  this  soiL 
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The  results  of  mechanical  analyses  of  fine-earth  samples  of  the 
soil  and  subsoil  are  given  in  the  following  table : 

Mechanical  analyses  of  Marshall  loam. 


Number. 

DescrtpUon. 

Pine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Pine 
sand. 

Very  fine 
sand. 

Silt. 

CUy. 

19578 

8oil 

PereenL 
LI 
1.4 

6.1 

4.5 

PereenL 
8.0 
8.7 

PereaU. 
14.0 
1L7 

PereenL 
7.5 
8.7 

PereenL 
60.6 
41.8 

PereenL 
17  7 

W574 

Subsoil 

28.4 

The  following  sample  contained  more  than  one-half  of  1  per  cent  of  calcium  carbonate 
(CaCOs)  :  No.  19574.  13.56  per  cent. 

MEADOW. 

The  term  "  Meadow  "  is  used  to  cover  the  low-lying  areas  which 
are  too  wet  to  produce  crops.  The  texture  of  the  soil  varies  from 
sandy  loam  to  clay  loam,  but  it  is  generally  a  black  loam  overlying 
a  black  loam  or  clay  loam  containing  a  high  percentage  of  organic 
matter.  Occasionally  the  percentage  of  organic  matter  is  so  high 
that  the  soil  to  a  depth  of  10  or  15  inches  presents  the  characteristics 
of  muck.  Areas  of  this  nature  are  found  in  the  old  channel  of  the 
Sheyenne  River  and  in  a  few  of  the  larger  depressions  elsewhere. 

There  are  two  distinct  phases  of  Meadow  as  mapped  in  Richland 
County.  That  part  of  the  soil  along  the  bottom  of  the  Wild  Rice 
River  and  in  the  old  channel  of  the  Sheyenne  River  constitutes  one 
phase,  while  the  small  areas  on  the  rolling  prairie  in  the  southwestern 
part  of  the  county  chiefly  make  up  the  other.  The  area  along  the 
Wild  Rice  River  is  an  alluvial  deposit  varying  in  width  from  about 
one-sixteenth  to  a  little  over  one-half  mile,  and  follows  the  river  from 
the  western  county  line  for  about  20  miles,  covering  practically  the 
whole  bottom  of  the  channel.  The  other  phase  is  lake  deposit  or 
material  washed  from  the  hillsides  into  the  depressions.  The  char- 
acter of  the  soil  varies  according  to  that  surrounding  the  depressions. 
During  a  wet  season  water  stands  in  these  throughout  the  entire  sum- 
mer, and  they  nearly  all  contain  water  at  some  season  of  tlie  year. 
Frequently  in  the  old  Sheyenne  channel  the  subsoil  contains  a  large 
percentage  of  gray  silty  material,  or  it  may  be  a  gray,  mottled  imper- 
vious clay. 

Meadow  occurs  generally  in  the  southwestern  part  of  the  county, 
and  a  few  scattering  areas  are  found  in  the  north  and  one  larger 
area  in  the  southeast.  A  comparatively  large  area  of  Meadow  bor- 
ders the  Bois  de  Sioux  and  extends  from  about  1  mile  north  of  Fair- 
mount  to  the  county  line.  The  soil  in  this  area  is  rather  uniform  in 
texture,  being  generally  a  clay  loam  underlain  by  a  clay. 
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The  phase  occurring  along  the  Wild  Rice  River  would  be  well 
drained  if  it  were  not  for  the  impervious  nature  of  the  soil.  There 
is  no  surface  drainage  over  the  remainder  of  the  type.  As  the  areas 
are  usually  small  and  scattered,  the  cost  of  draining  them  would  be 
too  gruat  to  make  it  practicable. 

The  topography  is  level  or  flat,  the  areas  generally  being  sur- 
rounded by  bluffs  or  hills.  The  areas  along  the  Wild  Rice  River  and 
the  old  Sheyenne  channel  are  from  40  to  60  feet  lower  than  the  sur- 
rounding prairie. 

None  of  the  soil  is  under  cultivation.  It  is  covered  with  prairie 
and  slough  grasses,  though  often  the  latter  is  not  of  good  quality. 
However,  in  some  of  the  depressions  good  prairie  hay  is  cut,  the 
yields  ranging  from  1  to  2^  tons  per  acre. 

WALCOTT   SANDY  LOAM. 

There  is  an  area  in  the  northern  part  of  the  county  where  the  soil 
varied  so  much  within  short  distances  that  it  was  impossible  to  show 
the  distinctions  on  a  map  of  the  scale  used  in  the  present  survey.  The 
materials  were  consequently  grouped  together  and  given  the  name 
^^  Walcott  sandy  loam,"  as  the  dominant  texture  of  the  surface  material 
is  a  sandy  loam.  The  soil  varies  from  a  dark-brown  loam  to  a  gray 
sandy  loam  and  the  subsoil  from  a  clay  to  a  sand.  The  profile  may 
consist  of  a  sandy  loam  8  or  10  inches  deep,  underlain  by  a  yellow 
sandy  clay,  or  by  a  yellow  sand.  Where  the  top  soil  consists  of  a 
loam  the  subsoil  is  generally  a  yellowish-drab  clay,  but  it  is  frequently 
a  yellow  sand  or  sandy  loam.  Another  phase,  composed  of  small 
sand  mounds  from  1  to  2  feet  above  the  adjacent  soil,  is  scattered 
through  this  type,  and  is  practically  the  same  as  the  Fargo  fine  sand. 
The  sand  extends  to  a  depth  of  3  or  more  feet  and  is  sometimes  drifted 
by  the  action  of  winds. 

The  topography  of  the  Walcott  sandy  loam  is  level,  with  the  excep- 
tion of  the  small  sand  mounds  or  ridges  already,  mentioned.  A  con- 
siderable part  of  the  soil  is  poorly  drained  and  uncultivated.  It  is  in 
these  areas  of  deficient  drainage  that  the  heavier  phase  is  found. 
Excepting  the  sand  mounds,  which  are  always  well  drained,  artificial 
drainage  would  benefit  the  whole  type,  especially  during  wet  seasons. 

The  Walcott  sandy  loam  is  found  in  the  northern  part  of  the  county 
near  Walcott  in  a  single  area  5  miles  long  and  1  mile  wide.  It  is  the 
least  extensive  soil  type  in  the  county. 

The  soil  is  a  mixture  of  Fargo  fine  sand,  Dunesand,  and  Fargo 
loam.  Some  portions  of  the  soil  possibly  have  the  same  origin  as  the 
Fargo  loam,  but  it  is  difficult  to  explain  the  formation  of  the  type  as 
a  whole.  The  sand  content  of  the  level  areas  and  the  sand  found  in 
the  dunes  may  possibly  have  been  drifted  originally  from  the  Fargo 
fine  sand  which  lies  just  west  of  the  type. 
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The  crop  yields  vary  with  the  character  of  the  soil,  and  it  is  prac- 
tically impossible  to  form  an  accurate  estimate  for  the  coimty  as  a 
whole.  The  imdrained  portions  of  the  type  are  used  for  the  produc- 
tion of  prairie  hay,  and  yields  of  1  to  2  tons  per  acre  are  obtained.  A 
considerable  part  of  the  uncultivated  area  is  used  for  pasturage. 

On  account  of  the  great  variation  in  this  soil  no  samples  were 
collected  for  analysis. 

FABGO  8n.T  LOAM. 

The  soil  of  the  Fargo  silt  loam  is  a  brown  silt  loam  14  to  20 
inches  deep,  with  an  average  depth  of  18  inches.  The  sand  content 
is  almost  entirely  of  the  fine  and  very  fine  grades  and  the  content  of 
organic  matter  is  relatively  large.  The  subsoil  consists  of  a  yeUowish- 
gray  or  gray  silt  loam  of  practically  the  same  texture  as  the  soil.  In 
some  places  the  upper  4  inches  of  the  soil  are  almost  a  fine  sandy 
loam,  and  sometimes  the  subsoil  consists  of  a  drab  or  brown  clay  loam 
having  a  substratum  of  very  fine,  yellowish,  sandy,  silty  material. 
This  irregularity  in  the  subsoil  is  found  near  the  Fargo  loam. 

The  Fargo  silt  loam  as  it  occurs  south  of  the  Wild  Rice  River  is 
frequently  difficult  to  distinguish  from  the  Fargo  sandy  loam,  as 
the  latter  type  in  this  vicinity  contains  considerable  silt  in  the  sur- 
face soil.  When  typically  developed  there  are  no  stones  or  gravel  in 
the  soil  or  subsoil,  though  occasionally  a  small  quantity  of  gravel 
is  found  in  the  latter.  The  area  in  the  vicinity  of  Mantador  and  the 
one  near  the  southern  county  line  contain  more  fine  sand  than  the 
area  near  the  Wild  Rice  River  on  the  western  county  line. 

The  soil  is  easily  cultivated  and  can  be  put  in  a  good  state  of  pro- 
ductiveness without  much  difficulty.  The  small  area  near  the  jog 
in  the  western  boundary  line  of  the  county,  however,  being  lower  and 
not  well  drained,  is  less  valuable  farming  land. 

The  largest  area  of  Fargo  silt  loam  occurs  in  the  western  part  of 
the  county  near  the  Wild  Rice  River.  Two  areas  are  located  a  few 
miles  southwest  of  Mooreton  and  a  small  area  is  found  in  Freeman 
Township.  Another  small  area  occurs  in  the  vicinity  of  Mantador, 
and  a  larger  one  is  found  near  the  county  line  in  the  southern  part  of 
the  area. 

The  topography  is  generally  undulating,  and  the  soil  is  well 
drained,  except  a  small  area  near  the  county  line  west  of  Wyndmere. 
The  Wild  Rice  River  receives  the  greater  part  of  the  drainage  from 
the  type. 

The  soil  occurs  within  the  Sheyenne  Delta,  and  is  therefore  de- 
rived from  reworked  glacial  material  brought  into  Lake  Agassiz 
during  its  higher  stage.  It  is  in  this  type  that  the  stratum  of  silty 
clay,  already  mentioned  as  underlying  much  of  the  delta,  comes  to 
the  surface,  and  it  is  the  principal  factor  in  forming  the  soil. 
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The  type  is  apparently  free  from  alkali,  but  there  Is  a  considerable 
amount  of  lime  in  the  subsoiL 

Almost  the  entire  area  of  the  Fargo  silt  loam  is  under  cultivation, 
and  it  is  considered  one  of  the  best  soils  in  the  area.  It  is  well  adapted 
to  timothy  and  other  grasses,  as  well  as  to  various  small  grains. 
Wheat  yields  from  15  to  30  bushels  per  acre,  and  macaroni  wheat 
somewhat  more.  Oats  yield  from  26  to  50  bushels  per  acre.  The 
native  vegetation  consists  of  prairie  grass  of  good  quality.  The  soil 
retains  moisture  well,  and  there  is  little  evidence  of  any  decline  in  its 
productiveness  from  year  to  year. 

The  following  table  gives  the  results  of  mechanical  analyses  of  the 
soil  and  subsoil  of  this  type : 


Mecfianical  analyses  of  Fargo  silt  loam. 

Number. 

Beacriptioii. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Pine 
Band. 

Very  fine 
rand. 

sut 

Clay. 

19667 

Soil 

PCf  CfWtt 

0.2 

.0 

PtreaU. 

1.4 

.4 

0.8 
.6 

FercaU, 
7.1 
4.0 

10.8 
18.9 

70.1 
09.1 

Percent, 
9.6 

19668 

SubeoU 

12.1 

The  following  sample  contained  more  than  one-half  of  l.per  cent  of  calcium  carbonate 
(CaCOt)  :  No.  19568,  10.46  per  cent. 

FABGO  OBAVELLT  LOAM. 

The  Fargo  gravelly  loam  consists  of  12  inches  of  a  brownish  loam 
underlain  by  a  dark-brown  loam  to  a  depth  of  8  feet.  A  few  glacial 
bowlders  are  scattered  over  the  surface,  and  both  soil  and  subsoil 
contain  some  gravel.  The  soil  is  closely  related  to  the  Marshall 
loam,  which  occurs  immediately  south  of  it  The  chief  difference 
between  the  two  types  is  foimd  in  the  subsoil.  The  subsoil  of  the 
Marshall  loam  consists  of  a  gray,  silty,  calcareous  material,  while 
that  of  the  Fargo  gravelly  loam  is  a  loam  or  a  slightly  sandy  loam. 
This  may  be  due  to  the  fact  that  the  type  under  discussion  is  located 
within  the  area  of  the  delta,  while  the  Marshall  loam  is  found  chiefly 
outside  of  the  old  lake  bottom. 

The  Fargo  gravelly  loam  is  located  in  the  western  part  of  the 
county,  south  of  the  Wild  Rice  Kiver.  The  largest  areas  are  found 
from  1  to  3  miles  from  its  channel,  and  a  few  small  areas  are  located 
nearer  the  channel.  The  topography  is  undulating  to  gently  roll- 
ing, with  a  slight  slope  toward  the  Wild  Rice  River.  The  natural 
drainage  is  good.  There  are  a  few  short,  deep  channels  that  have 
cut  back  from  the  stream  to  the  type,  but  the  areas  adjoining  these 
are  not  under  cultivation. 

The  soil  is  of  delta  and  beach  formation,  and  occurs  near  the  edge 
of  the  delta  deposits.  A  ridge  passing  through  the  main  body  of  soil 
is  a  part  of  the  Herman  beach  of  Lake  Agassiz. 
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The  Fargo  grftvelly  loam  is  generally  easy  to  cultiyate,  thou^  a 
portion  of  it  has  never  been  broken.  Where  not  under  cultivation 
the  native  prairie  grass  is  good.  There  are  no  trees  or  shmbs 
occurring  on  the  type.  The  principal  crops  now  grown  are  wheat, 
oats,  and  com,  and  the  yields  are  about  the  same  as  on  the  Fargo 
fine  sandy  loam. 

UDOBBWOOD  FINE  SANDT  LOAM. 

The  soil  of  the  Lidgerwood  fine  sandy  loam  generally  consists 
of  a  brown  or  dark-brown  fine  sandy  loam  to  a  depth  of  18  inches. 
Frequently  the  soil  becomes  slightly  coarser  in  the  lower  depths. 
The  subsoil  is  a  light-brown  medium  sand  frequently  mottled  with 
white  and  reddish  material.  The  areas  show  some  variation.  In 
places  the  soil  is  a  fine  sand  underlain  by  sand;  in  others  a  sandy 
loam  underlain  by  sand  or  sandy  loam.  The  lighter  textured  soil 
appears  along  the  old  channel  of  the  Sheyenne  Biver  near  Lidger- 
wood, where  there  is  a  slight  ridge  having  some  of  the  characteris- 
tics of  a  beach  formation. 

The  soil  is  located  in  the  southwestern  portion  of  the  coimty, 
bordering  the  old  glacial  channel  of  the  Sheyenne  River.  It  ex- 
tends from  the  western  county  line  in  Dexter  Township  to  a  point 
about  4  miles  east  of  Stiles,  and  occurs  in  the  bottom  of  the  channel 
and  on  the  slopes  and  low  hills  bordering  it. 

In  topography  the  Lidgerwood  fine  sandy  loam  varies  from  nearly 
level  in  the  channel  to  rolling  on  the  hills.  A  small  proportion 
of  the  soil  in  the  bottom  is  poorly  drained,  but  that  found  on  the 
slopes  and  on  the  hills  is  well  drained. 

The  soil  is  of  alluvial  origin,  being  the  deposit  of  the  waters  of  the 
Sheyenne  River  during,  or  before,  the  earlier  stages  of  Lake  Agassiz. 
The  fine  sandy  loam  in  the  bottom  is  irregularly  interspersed  with 
areas  of  heavier  deposits  mapped  as  Meadow. 

The  type  contains  considerable  organic  matter  and  is  very  pro- 
ductive, especially  in  the  hilly  areas.  It  is  easily  cultivated,  and 
the  greater  part  is  under  cultivation.  Some  areas  in  the  poorly 
drained  bottom  support  a  good  growth  of  grass,  which  makes  hay 
of  excellent  quality.  Along  the  roads  and  in  a  few  abandoned 
plowed  fields  some  Russian  thistle,  locally  known  as  "  tumble  weed,'' 
was  observed.  The  chief  crops  now  grown  are  wheat,  oats,  barley, 
and  corn.  The  yields  of  small  grains  are  not  as  good  as  upon  the 
Fargo  fine  sandy  loam,  but  com  should  do  exceedingly  well  on  thid 
type.  Potatoes  and  other  truck  crops  are  well  adapted  to  this  soil, 
though  not  extensively  raised  at  present. 
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The  following  table  gives  the  results  of  mechanical  analyses  of  the 
soil  and  subsoil  of  this  type : 

Mechanical  analyses  of  Lidgerwood  fine  sandy  loam. 


Number. 

Fine 
gravel. 

Coarae 
sand. 

Medium 
sand. 

Fine 
■and. 

Very  fine 
sand. 

sut. 

Clay. 

19679 

Soil 

PercenL 
1.7 
L2 

7.0 
6.1 

PercenL 
8.0 
6.9 

Percent 
i7.1 
62.1 

PercenL 
12.0 
16.6 

PercenL 
19.4 
12.0 

PercenL 
4.8 

19580 

Subeoil 

6.8 

FABGO  LOAM. 


The  Fargo  loam  to  a  depth  of  about  15  inches  consists  of  a  dark  or 
almost  black  mellow  loam  in  which  the  sand  content  is  practically  all 
of  the  fine  and  very  fine  grades.  Below  this  to  a  depth  of  20  inches  is 
found  a  yellowish  loam,  sometimes  heavier  in  texture  than  the  surface 
soil,  and  this  grades  at  a  depth  of  3  or  more  feet  into  a  yellowish  silty 
day  containing  in  the  upper  portion  some  fine  sand,  the  content  of 
which  decreases  as  the  depth  increases.  Occasionally  both  soil  and 
subsoil  contain  a  small  percentage  of  gravel,  this  being  most  notice- 
able in  the  area  bordering  the  Eed  River  north  of  Wahpeton.  At  the 
northern  end  of  this  area  a  few  small  bowlders  occur  on  the  surface. 
In  a  few  areas  the  quantity  of  gravel  was  suflScient  to  warrant  the  use 
of  a  symbol  in  the  map.  It  occurs  here  and  there  in  beds  on  slight 
ridges  or  knolls,  and  is  most  abundant  in  the  subsoil.  Occasionally 
small  bowlders  appear,  on  the  surface.  Surrounding  this  gravelly 
phase  for  some  distance  very  little  gravel  is  found  in  the  soil,  but  it  is 
reached  in  the  subsoil  at  depths  of  15  to  24  inches  below  the  surface. 
Pockets  of  gypsum  frequently  occur  in  the  subsoil,  and  partially 
decomposed  limestone  nodules  are  also  encountered. 

The  Fargo  loam  is  comparatively  uniform.  One  of  the  most 
marked  variations  occurs  along  the  contact  with  the  Fargo  sandy 
loam.  In  places  there  is  a  strip  a  half  mile  wide  between  the  two 
types  where  the  soil  is  not  typical  of  either.  Here  the  surface  soil 
of  the  Fargo  loam  contains  considerable  more  fine  sand  than  the  true 
type,  and  the  subsoil  is  also  lighter  in  texture,  being  in  places  a  heavy 
silt  loam  containing  a  high  percentage  of  fine  sand  and  very  fine  sand. 
This  phase  is  less  productive  than  the  remainder  of  the  soil. 

There  is  another  phase,  which  consists  of  the  areas  bordering  the 
Red  and  Wild  Rice  rivers,  paralleling  these  streams  and  varying 
from  one-quarter  to  1  mile  in  width.  Here  the  soil  has  at  some  time 
been  affected  to  a  certain  extent  by  small  alluvial  deposits  laid  down 
by  the  streams.  Along  the  Red  River  the  influence  of  such  deposits 
has  been  more  marked  than  along  the  Wild  Rice  River.  The  soil 
generally  occurs  upon  slight  terraces,  and  as  a  rule  is  a  very  mellow 
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loam  containing  more  fine  and  very  fine  sand  than  the  typical  soiL 
There  is  not  much  difference,  however,  in  the  subsoil,  although  it  is 
a  little  lighter  both  in  texture  and  colon  The  highest  perc^itage  of 
sand  in  these  areas  was  found  north  of  Abercrombie,  though  the  type 
generally  has  its  heaviest  texture  in  the  northern  part  of  the  county. 

The  greater  proportion  of  the  Fargo  loam  occurs  in  one  very 
irregular  continuous  area  extending  from  the  center  of  the  n<Nrtheni 
boundary  of  the  county  to  the  southeastern  comer.  It  varies  in  width 
from  one-fourth  mile  to  13  miles,  gradually  becoming  wider  toward 
the  south  until  it  reaches  its  maximum  width  about  3  miles  south  of 
Fairmount  In  the  vicinity  of  Mooreton,  and  a  few  miles  south  of 
Barney,  irregular  areas  of  the  main  body  extend  toward  the  west 
There  are  areas  in  which  artificial  drainage  would  be  beneficial, 
but  the  main  body  of  the  type  is  well  drained.  Small  depressioiis 
only  a  few  rods  wide  are  sometimes  quite  numerous.  These  are 
generally  round  and  from  2  to  4  feet  below  the  level  of  the  surroimd- 
ing  country.  Water  frequently  stands  in  these  depressions  until 
early  siunmer.  The  soil  in  them  is  very  black,  and  rich  in  organic 
matter,  the  first  few  inches  sometimes  having  the  characteristics  of 
peat.  Nearly  all  of  these  spots  are  found  south  of  Wahpeton,  very 
few  being  found  in  the  northern  part  of  the  area.  They  were  too 
small  to  be  represented  on  the  map. 

The  soil  is  easily  cultivated.  Both  soil  and  subsoil  are  sufficienttf 
heavy  to  hold  a  rdatively  large  quantity  of  moisture  and  to  retain  it 
in  time  of  drought.  When  tiie  soil  is  broken  up  dods  are  formed,  but 
these  do  not  bake  hard,  and  a  good  seed  bed  is  easily  prepared  by 
light  harrowing.  The  percentage  of  organic  matter  in  this  9(h1  is 
generally  less  than  that  in  the  Fargo  clay  loam.  It  is  probably  not 
as  strong  a  soil  as  the  latter,  but  it  is  for  the  most  part  better  drained. 

The  following  table  gives  the  results  of  mechanical  analyses  of  a 
fine-earth  sample  of  the  soil  and  subsoil  of  the  Fargo  loam : 

MecTianical  analyses  of  Fargo  loam. 


Ntunber. 

Deeciiption. 

Fine 
giayel. 

Coarae 
sand. 

Medium 
sand. 

Fine 
■and. 

Veiyfine 
■and. 

BOX. 

day. 

19687 

8oll 

JPeretnL 

0.1 

.0 

Percent. 
.4 

PereenL 

0.8 

.4 

PereenL 
18.1 
6.5 

PercaU, 
27.8 
1L9 

PereaiL 
86.6 
«.5 

PartmL 
14.2 

19688 

Sabfloil 

SL2 

The  following  sample  contained  more  than  one-half  of  1  per  cent  of  calcium  catlMDate 
(CaCOt)  ;  No.  19688,  6.16  per  cent. 

SUMMARY. 

Richland  County,  N.  Dak.,  area  1,453  square  miles,  is  situated  in 
the  southeastern  comer  of  the  State.  The  eastern  third  of  the 
county  is  flat  or  level.    The  remainder  is  quite  rolling  and  in  the 
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western  part  some  of  the  surface  is  rough.  The  county  is  drained 
by  the  Sheyenne,  Red,  Wild  Rice,  and  Bois  de  Sioux  rivers.  These 
streams  have  few  tributaries,  and  in  parts  of  the  county  the  drainage 
system  is  immature. 

Although  there  is  a  wide  range  in  temperature  the  climate  is 
healthful.  The  rainfall  is  generally  ample  for  crop  growth.  Nearly 
one-half  of  the  annual  precipitation  occurs  during  the  months  of 
April,  May,  and  June. 

The  population  of  the  county  is  19,379,  the  greater  part  being  of 
foreign  descent.  Wahpeton,  the  county  seat  and  the  largest  town, 
has  a  population  of  about  3,000.  It  is  a  junction  point  of  several 
railroads. 

There  are  four  different  railway  systems  in  the  county,  which 
afford  excellent  transportation  facilities,  and,  besides  these,  the  Fargo 
and  Southwestern,  a  branch  of  the  Northern  Pacific,  passes  within 
1  mile  of  the  northwestern  corner  of  the  county.  There  are  75 
elevators  in  the  county,  which  handle  grain  for  Minneapolis  and 
Duluth  markets. 

About  71.6  per  cent  of  the  farms  of  the  area  are  operated  by  the 
owners.  The  tenanted  farms  are  leased  on  a  share  basis,  usually 
for  one-half  the  crop.  Wheat,  oats,  barley,  and  com  are  the  prin- 
cipal crops.  Land  ranges  in  value  from  $10  to  $50  an  acre,  depend- 
ing on  location,  type  of  soil,  market  facilities,  etc. 

The  soils  range  from  clay  to  sand  and  are  derived  from  glacial 
material,  either  laid  down  as  terminal  and  ground  moraines,  o^  as  the 
same  material  reworked  by  streams  and  deposited  in  ancient  Lake 
Agassiz,  a  part  of  these  deposits  being  in  the  form  of  a  delta  at  the 
ancient  mouth  of  the  Sheyenne  River.  Fifteen  different  soils,  two 
of  them  phases  of  established  types,  are  shown  on  the  soil  map. 

The  Fargo  loam,  320  square  miles  or  22  per  cent  of  the  area  of  the 
county,  is  well  adapted  to  general  farming,  producing  good  yields  of 
wheat,  oats,  barley,  and  com.  The  drainage  is  fair  and  crops  seldom 
suffer  from  drought.  This  land  is  valued  at  from  $30  to  $40  an 
acre,  and  ranks  among  the  best  soils  in  the  county. 

The  Fargo  clay  loam  is  the  heaviest  soil  in  the  county  cultivated 
to  any  extent.  It  generally  contains  a  high  percentage  of  organic 
matter  and  in  average  seasons  produces  excellent  yields  of  small 
grains.  In  wet  seasons,  however,  there  is  an  excess  of  moisture  and 
the  yields  are  sometimes  small.  It  is  not  well  adapted  to  durum 
wheat,  and  Bluestem  is  generally  grown.  Its  value  is  about  the  same 
as  that  of  the  Fargo  loam,  or  possibly  slightly  less. 

The  Fargo  clay  is  the  heaviest  soil  in  the  county  and  is  generally 
uncultivated.  It  occurs  near  the  Red  River  and  is  poorly  drained. 
Its  organic  matter  content  is  very  high,  and  with  perfect  drainage  it 
would  produce  fine  crops.    It  is  a  difficult  soil  to  cultivate. 
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The  Fargo  fine  sandy  loam,  841  square  miles  or  23  per  cent  of  the 
area  of  the  county,  is  the  most  extensive  type  mapped  in  the  county. 
It  is  well  adapted  to  general  farming  and  especially  to  durum  wheat 
and  com.    It  is  valued  at  $20  to  $35  an  acre. 

The  Fargo  sandy  loam  is  very  similar  to  the  Fargo  fine  sandy 
loam,  practically  the  only  difference  being  in  the  subsoil.  It  produces 
slightly  better  yields  than  the  latter  type  and  its  value  is  therefore 
slightly  higher. 

The  Marshall  loam  occupies  most  of  the  unmodified  drift  area  of 
the  county,  and  the  topography  is  from  gently  rolling  to  hilly.  In 
seasons  of  excessive  rainfall  or  of  drought  the  soil  is  one  of  the  best 
in  the  area,  and  an  entire  crop  failure  rarely  occurs.  It  is  valued  at 
$30  to  $40  an  acre. 

The  Fargo  silt  loam  covers  a  comparatively  small  area,  but  it  is  one 
of  the  best  soils  of  the  county,  being  well  adapted  to  general  farming. 
Its  value  is  about  the  same  as  that  of  the  Fargo  loam. 

The  Wabash  loam  is  the  only  alluvial  soil  in  the  county.  It  has  a 
wide  variation  in  texture,  but  all  phases  generally  produce  good 
yields. 

The  Fargo  fine  sand,  Dunesand,  and  Meadow  are  types  having  the 
lowest  agricultural  value.  They  are  practically  all  uncultivated, 
being  generally  used  for  hay  or  pasture  land.  The  swamp  phase  of 
the  first  type  is  uncultivated  at  present  because  poorly  drained.  If 
reclaimjid  it  would  have  a  much  higher  crop  value  than  the  rest  of 
the  soil. 

The  Fargo  gravelly  loam  covers  small  areas  and  is  unimportant. 

The  county  is  generally  in  a  prosperous  condition  and  offers  oppor- 
tunities for  various  lines  of  farming  and  stock  raising. 
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SOIL  SURVEY  OF  WESTERN  NORTH  DAKOTA. 

By  MACY  H.  LAPHAM  and  Party. 

Description  of  the  Area. 

The  soil  survey  of  western  North  Dakota,  the  first  step  in  a  recon- 
noissance  survey  of  the  soils  of  the  entire  semiarid  Great  Plains  belt, 
covers  an  area  of  39,540  square  miles,  or  slightly  more  than  56  per 
cent  of  the  total  area  of  the  State. 

The  eastern  boundary  of  this  area  is  formed  by  the  county  lines 
following  approximately  the  one -hundredth  meridian  and  consti- 
tuting the  eastern  boimdary  lines  of  the  coimties  of  Bottineau, 
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Fi€.  38.— Sketch  map  abowiog  location  of  the  western  North  Dakota  area. 

McHenry,  McLean,  Burleigh,  and  Emmons.  West  of  this  line  the 
survey  covers  the  remaining  portion  of  the  State  of  North  Dakota, 
extending  upon  the  north  to  the  international  boundary  line  separating 
the  area  from  the  Provinces  of  Manitoba  and  Saskatchewan,  of  the 
Dominion  of  Canada,  and  to  the  west  and  south  to  the  boundaries 
formed  by  the  state  lines  marking  the  eastern  and  northern  limits  of 
the  States  of  Montana  and  South  Dakota,  respectively. 
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Within  this  area  are  included  the  counties  of  Williams,  Ward, 
Bottineau,  McHenry,  McLean,  Burleigh,  Emmons,  McKenzie, 
Billings,  Bowman,  Dunn,  Stark,  Hettinger,  Adams,  Mercer,  OUvct, 
and  Morton,  seventeen  in  number  and  covering  an  area  only  slightly 
less  than  the  total  area  of  the  State  of  Ohio,  and  greater  than  the 
combined  area  of  the  States  of  Maine  and  New  Hampshire. 

TOPOOBAPHIO  FEATURES  AND  REGIONAL  DRAINAGE. 

The  area  surveyed  is  made  up  of  portions  of  two  great  topographic 
provinces  of  the  United  States,  the  Prairie  Plains  and  the  MissKniri 
Plateau,  each  marked  by  a  variety  of  prominent,  extensive,  and 
distinct  forms  of  land  surface. 

These  differences  are  the  result  of  the  processes  of  nature  8S 
expressed  by  the  weathering  or  decay  of  rocks,  by  degradation  or 
erosion  of  the  land  surface,  and  by  the  deposition  of  material  ov€f 
the  original  land  surface  through  the  agencies  of  water  and  ice.  It 
is  due  mainly  to  the  latter  agencies,  as  connected  with  successive 
encroachment  and  retreat  of  the  great  continental  ice  sheet,  and  to 
the  degradation  or  wearing  away  of  the  land  surface  since  the  Glacial 
period  by  running  water,  that  the  striking  and  extensively  developed 
physiographic  features  of  the  region  have  resulted. 

Praibie  Plains. 

The  northeastern  portion  of  the  area  covering  the  extreme  north- 
eastern comer  of  Williams  County,  about  half  of  Ward  County,  all 
of  McHenry  and  Bottineau  coimties,  with  the  exception  of  that  por- 
tion of  the  latter  occupied  by  the  Turtle  Mountains,  and  the  north- 
eastern portion  of  McLean  County,  is  embraced  within  the  topo- 
graphic province  of  the  Prairie  Plains,  although  the  surface  here 
generally  lacks  much  of  the  uniform,  nearly  level  condition  of  these 
prairies  as  developed  in  the  prairie  States  to  the  south  and  east 
The  region  here  consists  of  a  treeless  glaciated  prairie,  with  nearly 
level  to  xmdulating  surface,  ranging  in  elevation  from  about  1,475 
feet  at  Willow  City,  in  Bottineau  County,  to  about  2,000  feet  along 
the  western  boundary.  At  Berthold,  in  Ward  County,  a  little  .to  the 
east  of  its  western  edge,  the  elevation  is  stated  to  be  2,088  feet,  and 
at  Portal,  on  the  international  boimdary,  1,954  feet  above  sea  level 

The  lower  and  more  nearly  level  portions  of  the  Prairie  Plains 
falling  within  the  area  surveyed,  and  covering  approximately  the 
northern  two-thirds  of  McHenry  Coimty,  the  eastern  two-thirds  of 
Bottmeau  County,  exclusive  of  that  portion  covered  by  the  Turtle 
Mountains,  and  probably  a  small  portion  of  eastern  Ward  County, 
were  formerly  covered  by  the  waters  of  an  ancient  glacial  lake,  to 
which  the  name  Lake  Souris  has  been  given.     This  lake  was  formed 
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by  the  damming  or  holding  back  of  the  waters  of  the  Souris,  or 
Mouse,  River  by  the  glacier. 

The  boundaries  of  this  lake,  which  is  of  earlier  date  than  glacial 
Lake  Agassiz  once  covering  the  Red  River  Valley  in  eastern  North 
Dakota  and  western  Minnesota,  are  now  very  poorly  defined,  and 
the  lacustrine  origin  of  the  plains  covering  its  bed,  formed  by  sedi- 
mentation, is  much  less  evident  than  is  that  of  the  level  plains  of  the 
Red  River  Valley. 

In  the  lower  flat  districts  of  southeastern  Bottineau  and  northern 
McHenry  counties,  formerly  covered  by  the  waters  of  this  lake,  the 
general  surface  is  level  or  gently  sloping.  It  is  marked  by  numerous 
lakes,  among  the  larger  of  which  are  Buffalo  Lodge  and  Smoky 
Lakes  in  McHenry  County,  and  by  sloughs  and  marshes.  Here  and 
there  it  is  broken  by  the  remnants  of  former  beaches  or  by  high 
dimes  and  occasionaJly  by  sloping  to  rugged  hills.  The  lakes  are 
often  without  outlet,  and  drainage  of  the  plains  has  been  but  poorly 
established.  This  section,  forming  the  most  of  what  is  locally  known 
as  the  '* Mouse  River  Loop"  country,^ is  traversed  from  southeast 
to  northwest  by  the  Mouse  River,  which  here  is  a  sluggish  stream 
with  few  tributaries.  It  has  a  meandering  course  through  a  shallow 
valley  of  slight  fall  and  of  generally  marshy  character.  It  finally 
reenters  Canada,  where  it  has  its  rise,  and  eventually  empties  into 
the  Red  River  of  the  North  and  Lake  Winnipeg.  The  better  drained 
portion  of  the  bottom  lands  along  this  stream  are  sometimes  quite 
heavily  wooded.  The  morainic  hills,  remnants  of  the  higher  lands 
of  the  Missouri  Plateau  to  the  westward,  which  here  received  a  cov- 
ering of  glacial  drift,  formed  islands  in  the  ancient  lake.  They  are 
treeless  or  support  only  a  sparse  growth  of  shrubby  bushes.  The 
sand  dunes  are  generally  protected  by  a  Ught  growth  of  shrubs,  but 
are  sometimes  of  barren,  drifting  character. 

In  the  more  westerly  portions  of  the  area  covered  by  Lake  Souris 
the  surface  becomes  of  a  more  rolling  or  undulating  character,  con- 
sisting of  sloping,  drift-covered  prairie  lands  or  morainic  ridges  and 
hills  altered  and  partially  leveled  by  the  waters  of  the  lake. 

Outside  that  portion  of  the  Prairie  Plains  covered  by  Lake  Souris, 
the  lakes  and  marshes  are  less  extensive,  although  small  potholes  of 
marshy  character  frequently  occur,  while  larger  areas  of  restricted 
drainage  occupied  by  marshes  and  lakes,  generally  of  a  more  or  less 
intermittent  character,  are  not  uncommon.  The  sand  dunes  of  the 
more  easterly  section  of  the  Prairie  Plains  are  here  generally  wanting, 
while  the  higher  morainic  hills  or  outlying  remnants  of  the  Missouri 
Plateau  are  much  more  infrequent.. 

This  section  of  the  area  is  drained  by  the  Des  Lacs  and  Mouse 
rivers,  the  only  important  perennial  streams  of  the  Prairie  Plains 
within  the  area  surveyed.    Both  of  these  streams  enter  W^rd  County 
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from  the  P^rovince  of  Saskatchewan  and  flow  in  a  southeasteri j  direc- 
tion^  where  the  Des  Lacs  joins  the  Mouse  River  near  Burlington,  a 
short  distance  above  Minot.  From  here  the  general  sontheasterly 
direction  of  the  Mouse  is  continued  to  Velva,  in  McHeniy  County, 
where  it  swings  to  the  east  and  northeast  and  enters  the  "Mouse 
River  Loop  "  country. 

TTiroughout  the  western  and  southern  parts  of  the  Prairie  nains 
these  streams  follow  a  much  more  direct  course,  flowing  throu^  deep, 
wide  valleys  carved  during  a  period  when  the  streams  were  gorged  by 
melting  ice.  The  valleys  are  generally  from  one-half  mile  to  2  miles  in 
width,  and  the  bottoms,  which  lie  from  100  to  200  feet  or  more  bdowtbe 
level  of  the  surrounding  country,  are  sometimes  quite  heavily  wooded 
with  oak,  ash,  and  other  timber  growth,  frequently  interspersed  witb 
a  dense  growth  of  shrubs  and  vines.  (PI.  A,  fig.  1.)  The  sides  of  the 
valleys  are  steep  and  rough  and  frequently  dissected  by  deep  V-shaped 
ravines,  or  coulees  ^ — ^immature  vcdleys  heading  back  in  the  adjacent 
elevated  prairies.  These  coul6es  become  very  numerous  and  form 
a  striking  feature  of  the  landscape  along  the  western  side  of  the  Des 
Lacs  Valley  south  of  Kenmare  and  continuing  through  the  Moose 
River  Valley  below  the  junction  of  the  Des  Lacs  with  the  Mouse  to 
Velva.  Each  coul6e  is  traversed  by  an  intermittent  stream  erf  ex- 
cessive fall,  and  in  only  a  few  of  these  coulees  below  Minot  do  terraces 
or  bottom  lands  of  any  extent  occur.  These  streams  are  now  eating 
back  into  the  sloping  adjacent  country. 

The  upper  portion  of  the  valley  of  the  Des  Lacs  River  has  been 
obstructed  by  glacial  detritus,  forming  a  series  of  three  picturesque 
lakes,  the  upper  or  Des  Lacs  Lake  extending  northward  beyond  Uie 
intemationd  boundary  line  and  having  a  total  length  of  about  30 
miles. 

Westward  from  these  stream  valleys,  where  not  dissected  by  the 
coul^  entering  the  valleys,  the  Prairie  Plains  stretch  to  the  front  of 
the  Missouri  Plateau  as  a  uniform,  treeless  level  or  gently  sloping 
body  of  land,  often  unbroken  for  many  miles  by  hills  or  ridges,  almost 
without  drainage  courses,  and  marked  only  by  the  presence  of  an 
occasional  lake,  marsh,  or  small  draw.  Here  and  there  are  found 
rounded  or  subangular  bowlders  deposited  by  the  glacier.  In  noith- 
western  Ward  County  occur  a  series  of  low  areas  of  restricted  drainage. 
Marshy  places  occur  here  from  which  a  part  of  the  water  is  removed 
northward  by  intermittent  streams  which  form  a  part  of  the  Mouse 
River  drainage  system. 

MisBouiu  Platbau. 

Marking  the  western  boundary  of  the  Prairie  Plains  and  extend- 
ing in  a  southeasterly  direction  from  the  northeastern  portion  of 

a  The  word  '*coul^"  is  here  used  in  its  local  sense. 
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WUliams  across  Ward  and  the  northeastern  part  of  McLean  counties, 
there  occurs  a  prominent  range  of  rounded  hills,  rising  from  300  to 
400  feet  above  the  level  of  the  plains  upon  the  east.  This  range  of 
hiUs  forms  the  boundary  between  the  Prairie  Plains  and  Missoiui 
Plateau  sections.  The  latter  comprises  that  portion  of  the  Great 
Plains  or  High  Plains  drained  by  the  Missouri  River  and  has  an  eleva^ 
tion  ranging  from  1,800  to  2,700  feet.  This  region  is  composed  of 
two  distinct  topographic  subdivisions — the  Coteau  belt,  or  ''hill" 
country  as  it  is  locally  known,  and  the  Missouri  slope.  The  character 
of  the  land  surface  of  the  former  is  the  result  of  deposition  of  glacial 
material,  while  that  of  the  latter  is  principally  the  result  of  erosion  of 
the  land  by  running  water. 

THE  COTBAU  BELT. 

The  Coteau  belt  consists  typically  of  a  great  expanse  of  rounded 
treeless  hills  of  various  heights,  but  more  often  rising  to  nearly  the 
same  level,,  between  150  and  200  feet.  They  generally  present  a 
rugged  sky  line,  with  well-grassed  and  not  excessively  steep  slopes, 
though  the  sides  are  sometimes  abrupt.  They  are  frequently  strewn 
with  heaps  and  ridges  of  rounded  glacial  bowlders,  usually  of  granitic 
or  other  hard  rocks.  These  rocks,  entirdy  unlike  any  of  the  country 
rock,  have  all  been  derived  from  a  foreign  source. 

The  Coteau  section  represents  a  terminal  moraine,  the  most  rugged 
and  extensive  of  the  many  occurring  in  North  Dakota.  It  covers  a 
belt  rou^y  some  40  to  60  miles  in  width,  extending  along  or  near 
the  plateau  front,  where  the  progress  of  the  glacier  was  probably 
checked  by  die  original  preglacial  plateau  escarpment.  The  back- 
bone of  the  region,  or  belt  of  higher  roimded  hills  and  morainic  ridges, 
is,  however,  generally  from  15  to  25  miles  in  width.  The  depth  of 
the  deposits  forming  this  moraine  is  stated  by  Willard,  of  the  Agri- 
cultural and  Economic  Geological  Swrvey  of  North  Dakota,  to  be 
from  30  to  150  feet  deep.  The  region  covers  about  one-half  of 
Ward,  the  greater  portion  of  Williams,  the  most  of  McLean,  and 
large  areas  in  Burleigh  counties. 

The  eastern  face  of  the  Coteau  belt  is  marked  by  occasional  coul6es 
or  immature  valleys  cutting  deeply  into  the  glacial  drift  and  drain- 
ing to  the  valleys  of  the  Mouse  and  Des  Lacs  rivers.  Immediately 
back  from  the  face  the  hills  increase  in  height,  often  blending  into 
each  other  or  occurring  as  rugged,  irregular  ridges,  while  between  the 
bases  of  the  hills  occur  countless  meadows,  marshes,  and  small  lakes. 
The  lakes  occur  at  various  levels  and  are  generally  isolated,  though 
often  near  together.  They  are  in  some  cases  without  outlet,  of  cir- 
cular to  irregular  outline,  and  from  but  a  few  yards  to  several  miles 
in  diameter.  Again,  they  may  occur  in  chains  occupying  the  beds  of 
former  stream  channels  which  have  been  obstructed  by  gladal  drift. 
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Many  of  them  are  rapidly  changing  into  meadow,  owing  to  the  filling 
of  their  basins  with  sediments  washed  from  the  adjacent  slopes 
and  with  the  decaying  remains  of  water-loving  grasses  and  other 
semiaquatic  vegetation,  while  about  their  edges  may  occur  renmants 
of  former,  more  elevated  beaches,  bowlder  chains,  wave-cut  teiraoes 
or  cliffs  marking  the  sides  of  the  adjacent  hill  slopes.  (PI.  A,  fig.  2.) 
This  elevated  Coteau  belt,  'rising  some  700  feet  above  the  bottom 
of  the  adjacent  Mouse  River  Valley  upon  the  northeast,  totally  with- 
out streams  of  any  importance  whatever  or  drainage  to  outside 
sources,  forms  the  watershed  between  the  Hudsons  Bay  and  Uk 
Missouri  River  drainage  systems.  Comparatively  level  or  g«itly 
imdulating  amphitheaterlike  areas  may,  however,  be  inclosed  within 
the  encircling  ridges  and  hills,  particularly  near  the  western  edge  of 
the  belt,  where  the  morainic  hills  merge  into  the. undulating  and 
dissected  land-forms  produced  by  stream  erosion. 

MISSOURI  SLOPS. 

« 

The  Missouri  slope  has  a  much  dissected  topography.  Where  it 
merges  with  the  Coteau  belt,  the  western  boundaries  of  which  tie 
extremely  indefinite,  it  is  cut  by  deep,  broad  valleys  following  iir^ 
ular  courses.  These  valleys  were  formed  by  streams  which  found 
their  way  from  the  edge  of  the  melting  glacier  to  the  Missouri  Riv«r 
drainage  system.  The  region  was  not  covered  by  the  glacier  itaeH 
at  the  time  of  the  formation  of  the  Altamont  moraine,  but  the 
streams  issuing  from  the  ice  front  were  loaded  with  glacial  debris  ukI 
laid  down  deep  deposits  along  their  courses.  The  region  is  known  u 
the  **overwash"  belt.  At  present  the  valleys  are  usually  occuiHed 
by  minor  creeks,  generally  of  an  intermittent  character  and  but  rem- 
nants of  their  former  proportions,  such  as  little  Muddy  Oedc  ii 
Williams  County,  Little  Knife  and  Shell  creeks  in  Ward  County, 
Douglas,  Snake,  and  Painted  Woods  creeks  in  McLean  Countr, 
Apple  Creek  in  Burleigh  County,  and  Beaver  Creek  in  Eminou 
County.  These  valleys  usually  have  steep  sides  or  are  inclosed  \f! 
blufiPs,  the  valley  bottoms  being  usually  nearly  or  quite  treelesB. 

Farth^  to  the  south  and  west  the  surface  b^ns  to  assume  the 
general  outlines  characteristic  of  the  vast  treeless  plains  of  die  )fr 
souri  Plateau  lying  south  and  west  of  the  Missouri  River,  and  cot- 
ering  the  whole  southwestern  half  of  the  area  surveyed.  Here  4^ 
general  land  surface,  except  when  cut  by  stream  valleys,  consiats 
of  an  undulating  to  somewhat  sharply  rolling  prairie  plain,  mdAfA 
by  low,  wide  swales  or  valleys  whose  sides  are  of  gentle  slope  and  by 
an  occasional  conical  or  flat-top  butte.  Unlike  the  Coteau  belt 
marking  the  eastern  edge  of  the  plateau>  the  lakes  are  of  infrequent 
occurrence  and  drainage,  and  consequent  degradation  of  the  land 
forms  has  reached  an  advanced  stage.    The  regicmal  drainage  ^ 
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Plate  A. 


FiQ.  1  .—Mouse  River  at  Minot,  Showing  Tree-Frinqed  Banks. 


Fig.  2.— Glacial  Lake  in  the  Morainic  District,  Northern  Burleigh  County. 
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Plate  B. 


Fig.  1  .—Missouri  River  near  Bismarck,  Showing  Wooded  Condition  of  the  Wide, 

Sandy  Bottoms. 


Fig.  2.— Missouri  River  at  Washburn. 
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effected  through  the  Missouri  River,  which,  entering  the  area  from 
the  State  of  Montana  and  receiving  the  waters  of  the  Yellowstone, 
flows  westward,  then  southeastward,  leaving  the  area  near  its  south- 
eastern comer.  . 

The  Missomi  Valley  is  from  1  to  2  or  3  miles  wide  and  lies  from 
100  to  400  feet  below  the  adjacent  upland  plains.  The  stream  is 
usually  more  or  less  obstructed  by  sand  and  gravel  bars  and  bordered 
by  broad  flood  plains,  through  which  the  river  swings  from  side  to  side. 
The  lower  terraces  usually  support  a  dense  growth  of  small  timber. 
(PL  B,  fig.  1 .)  Steep  bluffs  border  the  valley  on  one  or  both  sides,  as  at 
Washburn,  in  McLean  County.  Remnants  of  broad  valleys,  evi- 
dently at  one  time  traversed  by  the  stream,  are  of  occasional  occur- 
rence. The  most  striking  example  occm«  in  the  vicinity  of  the  **Big 
Bend  of  the  Missouri,"  within  the  boundaries  of  the  Fort  Berthold 
Indian  Reservation,  at  which  point  the  stream  suddenly  turns 
sharply  to  the  southwest  from  its  southeasterly  trend,  and  after 
forming  a  broad  U-shaped  loop,  regains  its  former  direction.  The 
two  elbows  of  this  loop  are  connected  by  an  abandoned  valley. 

Entering  the  Missouri  from  a  westerly  direction,  its  most  important 
tributaries,  the  Little  Missouri,  the  Knife,  the  Heart,  and  the  Cannon 
Ball  rivers,  the  latter  with  its  two  forks — the  North  Fork  of  the  Can- 
non Ball  and  the  South  Fork,  or  Cedar  as  it  is  locally  known — drains 
the  southwestern  fourth  of  the  State.  These  tributaries  often  carry 
large  volumes  of  water  during  periods  of  melting  snows  and  heavy 
rains  in  the  spring  and  fall,  but  during  the  summer  dwindle  to  insig- 
nificant streams  or  become  dry  channels  occupied  by  occasional 
stagnant  pools.  The  minor  tributary  creeks  are  frequently  fed  by 
springs  of  an  intermittent  character,  while  poorly  drained,  marshy 
areas  about  the  headwaters  or  along  the  stream  courses  occasionally 
occur.  With  the  exception  of  the  Little  Missouri,  these  four  larger 
tributaries  of  the  Missouri  head  near  the  southwestern  portion  of  the 
area  surveyed,  and  after  following  nearly  parallel  courses,  flowing 
first  in  a  southeasterly  and  then  in  a  northeasterly  direction,  enter 
the  Missouri  at  points  nearly  directly  east  of  their  headwaters.  The 
valleys  of  these  streams  are  from  100  to  300  or  more  feet  in  depth 
and  sometimes  reach  a  width  of  2  miles  or  more.  They  are  frequently 
marked  by  terraces  and  bordered  by  steep  to  sloping  bluffs.  Within 
their  borders,  as  in  the  vicinity  of  Stanton,  in  the  Knife  River  Valley, 
areas  of  drifting  sands  are  sometimes  found,  and  throughout  the 
bottoms  for  a  distance  of  many  miles  tree  growth  may  be  entirely 
wanting,  though  in  other  sections  a  considerable  growth  of  timber 
and  brush  is  not  infrequent.  The  valley  sides,  particularly  along  the 
Knife  River  Valley,  are  often  dissected  by  short  intermittent  tribu- 
taries entering  at  nearly  right  angles  and  following  steep-sided  valleys. 
These  form  extensive  areas  of  broken  land,  eroded  into  character- 
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istic  "bad-land"  forms  and  locally  known  as  the  "breaks,"  wbich 
the  traveler  upon  the  plains  frequently  encount^s  with  staitling 
suddenness. 

BAD  LANDS. 

These  areas  of  broken  lands  or  "Bad  Lands"  occurring  about  the 
Knife  River  Basin  and  along  the  Knife  River  Valley  are  character- 
ized by  innumerable  low,  rounded  hills  separated  by  the  broad,  flat 
valleys  of  intermittent  streams.  The  slopes  are  usually  well  grassed 
and  are  not  excessive,  although  steep  or  vertical  barren  clay  buttes 
and  cliffs  sometimes  occur. 

Other  quite  extensive  areas  of  land  eroded  into  the  "Bad  Lands" 
forms  and  marked  by  steep,  high  bluffs  and  bald  buttes  with  fluted 
or  furrowed  sides  occur  along  the  Missouri  and  its  tributary  creefa, 
particularly  in  WiUiams  and  McKenzie  counties.  By  far  the  most 
extensive  areas  of  Bad  Lands,  however,  occur  in  the  area  drained  by 
Little  Missouri  River,  which,  rising  injiortheastem  Wyoming  near  the 
Black  Hills,  enters  North  Dakota  near  its  extreme  southwestern 
corner,  in  Bowman  County.  (PI.  C,  figs.  1  and  2.)  The  Little 
Missouri  enters  the  Missouri  River  in  Dunn  County,  after  flowing  a 
distance  of  200  miles  through  the  State. 

The  entire  drainage  basin  of  this  stream  is  minutely  dissected  by 
small,  short,  greatly  branched  intermittent  streams,  which  descend 
suddenly  to  the  deeply  intrenched  valley  of  the  Little  Missouri,  in 
places  nearly  600  feet  below  the  level  of  the  plain.  At  Medora, 
where  the  Northern  Pacific  Railroad  crosses,  the  elevation  of  the 
valley  floor  is  2,267  feet,  to  which  point  the  railroad  descends  from 
Fryburg  (elevation  2,768  feet),  rising  again  to  an  elevation  of  2,709 
feet  at  the  town  of  Sentinel  Butte,  16  miles  farther  to  the  west.*" 

The  main  valley  traversed  by  the  meandering  course  of  the  Little 
Missouri,  which  during  the  sununer  is  often  subdivided  into  two  or 
more  streams  finding  their  way  through  shifting  quicksand  and  sand 
and  gravel  bars,  is  generally  from  one-half  mile  to  1  mile  in  width, 
the  valley  bottoms  consisting  of  small  terraces  from  a  few  feet  to  30 
or  40  feet  above  the  stream.  The  higher  terraces  are  usually  covered 
with  a  growth  of  sage,  while  the  lower  support  a  dense  growth  of 
Cottonwood,  poplar,  or  other  trees. 

MONiiDNOOKB. 

It  is  also  in  the  region  south  and  west  of  the  Missouri  that  the 
flat-topped,  higher  buttes,  capped  by  rocks  resistant  to  weathering 


a  For  statistics  regarding  the  elevation  of  other  prominent  points  within  the  t 
BUTveyedj  and  for  a  more  complete  description  of  its  topography  and  geologic  feataiee^ 
the  r^er  is  referred  to  the  Second  and  Third  Biennial  Reports  of  the  State  Geological 
Survey  of  North  Dakota,  and  also  to  the  ''  Story  of  the  Prairies,''  the  last  by  Daniel  E. 
Willard. 
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and  erosion,  are  most  numerous  and  reach  their  maximum  develop- 
ment. These  usually  occur  in  the  vicinity  of  the  divides  of  the 
streams  and;  rising  to  approximately  the  same  height,  form  a  series 
of  monadnocks  or  remnants  of  an  older,  more  elevated  plateau  which 
has  with  these  exceptions  been  removed  through  the  agency  of  stream 
erosion. 

One  of  the  most  conspicuous  of  these  monadnocks  is  Sentinel  Butte, 
situated  in  western  Billings  County,  near  the  station  of  the  same 
name  on  the  Northern  Pacific  Railroad.  This  butte  rises  600  feet 
above  the  plain  and  3,100  feet  above  sea  level,  reported  to  be  the 
highest  determined  elevation  in  the  State.  Many  others  of  similar 
character  occur  at  intervals  throughout  the  unglaciated  part  of  the 
area  surveyed.    The  more  prominent  of  these  are  shown  on  the  map. 

OUTLTINa  RBKNAMTS  OF  THK  MISSOURI  PLATBAU. 

The  agencies  of  weathering  and  erosion  giving  rise  to  the  monad- 
nocks and  Bad  Lands  of  the  western  portion  of  the  area  have 
fashioned  some  notable  landscape  features  in  its  eastern  part.  Con- 
spicuous examples  are  the  Dog  Den  Buttes — high  rolling  hills  in 
northern  McLean  County — and  the  Turtle  Mountains,  covering  a 
portion  of  northeastern  Bottineau  County.  These  are  both  outly^ 
ing  remnants  of  the  Missouri  Plateau,  isolated  by  erosion  of  the  inter- 
vening material  by  ancient  streams,  and  subsequently  modified  by 
glacial  action,  their  summits  being  covered  or  veneered  by  morainic 
drift.  The  Turtle  Mountains  form  an  elevated  body  of  land  some 
40  by  25  miles  in  extent.  They  lie  partly  within  the  Dominion  of 
Canada,  and  rise  from  400  to  600  feet  above  the  adjacent  lacustrine 
plains.  They  consist  of  high,  rolling  hills  somewhat  dissected  in 
places  by  coulees,  and  covered  to  the  depth  of  from  a  few  to  100 
feet  or  more  by  glacial  drift.  They  are  densely  wooded  and  dotted 
with  marshes  and  beautiful  lakes. 

Other  somewhat  similar  examples,  btit  of  less  elevation  and  ex- 
tent, are  the  rolling  morainic  hills  and  ridges  occurring  in  the  Mouse 
River  Loop  country  in  McHenry  County,  which,  like  the  Buffalo 
Lodge  Buttes  near  Granville,  constituted  former  islands  rising  above 
the  waters  of  glacial  Lake  Souris,  their  bases  being  sometimes  bor- 
dered by  beaches  and  their  sides  marked  by  wave-cut  cliffs. 

RELATIONS  TO  AOBIOUITURB. 

In  each  of  the  sections  or  regions  briefly  described  the  character 
of  land  forms  resulting  from  the  processes  of  deposition  and  erosion 
have  exerted  an  important  bearing  upon  the  soils,  the  settlement 
of  the  country,  and  the  development  of  agricultural  pursuits. 
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There  are  no  large  cities  within  the  area,  and  with  the  exception 
of  a  comparatively  limited  number  engaged  in  manufcu^turing,  min- 
ing, and  railroading  the  most  of  the  population  depends  directly 
upon  agriculture  or  upon  lines  of  endeavor  supported  indirectly  by 
agricultural  pursuit^. 

The  population  of  the  area,  considered  as  a  whole,  is  cosmopoUtan, 
nearly  every  State  in  the  Union  and  many  of  the  European  countries 
being  represented.  Most  of  the  native-born  citizens  have  come  from 
Minnesota,  lo^va,  lUinois,  Wisconsin,  Indiana,  South  Dakota,  and 
the  eastern  districts  of  North  Dakota.  The  population  is,  however, 
to  a  large  extent  composed  of  foreign  bom  and  their  descendants, 
those  of  Scandinavian  and  German  origin  predominating. 

The  earlier  settlers,  who  engaged  in  stock  raising,  were  almost 
exclusively  native-bom  Americans,  although  a  few  Giennaiis  and 
Scandinavians  also  figured  in  the  development  of  this  industry. 

In  the  later  development  of  farming  the  Scandinavian  races  have 
played  a  more  important  part,  particularly  within  certain  districts 
in  the  northern  half  of  the  area,  where  they  sometimes  form  50  per 
cent  or  more  of  the  population.  During  still  more  recent  years  a 
large  influx  of  immigrants  of  Grerman-Russian  and  (jerman-Hun- 
garian  origin  has  taken  place.  Most  of  these  are  descended  &(Hn 
German  ancestors  who  emigrated  two  or  three  generations  ago  to 
Russia,  Hungary,  or  Bohemia.  With  some  exceptions  these  peopk, 
most  of  whom  speak  the  German  language,  have  come  directly  from 
their  native  land  and  have  but  little  or  no  knowledge  of  American 
agriculture.  They,  however,  quite  readily  acquire  such  knowledge 
and  are  adopting  American  methods  and  the  use  of  farm  machineiy. 

PRESENT  CONDmONS   AS  TO   SETTLEMENT. 

As  a  rule,  the  foreign  immigrant  acquires  land  with  the  purpose  of 
establishing  a  permanent  home.  Upon  the  other  hand,  a  large  pro- 
portion of  the  homestead  claims  so  far  acquired  by  Americans  has 
been  for  speculative  purposes. 

In  addition  to  these  bodies  of  land  acquired  by  the  private  indi- 
viduals, extensive  areas  of  land  were  granted  by  the  Cioveminent  to 
the  Northern  Pacific  Railway,  some  of  which  are  offered  for  sale. 
Additional  tracts  of  vacant  school  lands,  consisting  of  sections  16 
and  36  in  each  township,  have  been  granted  by  the  State  to  each 
county  and  reserved  as  a  means  of  revenue  for  school  purposes. 
These  school  lands  are  sold  at  pubUc  auction,  a  minimum  price  being 
stipulated  by  law.  But  Uttle  of  these  lands  has  as  yet  been  dis- 
posed of. 
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Fig.  1  .—Barren  Clay  Buttes  of  the  Bad  Lands,  Showing  Lignite  Seam  and 
Projecting  Columns,  Capped  by  Resistant  Layers. 


Fig.  2.— Characteristic  Topographic  Forms  in  the  Bad  Lands. 
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Nearly  all  desirable  public  lands  open  to  homestead  entry  have 
now  been  exhausted.  In  restricted  areas  in  the  more  undeveloped 
sections  of  the  State,  as  in  portions  of  the  hilly  belt  in  Williams,  Ward, 
and  McLean  counties,  and  in  the  comparatively  unsettled  districts 
of  the  western  and  southwestern  counties,  small  tracts  of  desirable 
land  subject  to  homestead  entry  are  occasionally  to  be  found.  With 
but  little  exception,  the  larger  tracts  of  land  still  open  to  entry  are 
more  or  less  hilly,  broken,  stony,  or  unproductive,  and  the  smaller 
isolated  areas  of  productive  land  are  usually  so  located  that  some 
adjacent  broken  or  unproductive  land  will  be  included  within  the 
160-acre  tract  allotted  the  homesteader. 

At  present  there  is  a  tendency  upon  the  part  of  the  homesteader, 
anxious  to  obtain  a  free  foothold  for  himself  and  family,  to  crowd  too 
closely  upon  the  limits  of  the  '*  Bad  Lands,*'  or  other  hilly,  broken  dis- 
tricts. In  such  instances  it  is  frequently  the  case  that  only  a  com- 
paratively small  proportion,  sometimes  not  more  than  afoiulh,  of  the 
homestead  can  ever  be  profitably  cultivated.  The  attempt  to  extend 
the  domain  of  agriculture,  when  divorced  from  the  raising  of  stock, 
into  these  imf  avorable  sections  should  be  discouraged,  as  the  produc- 
tion of  grains  or  other  field  crops  alone  upon  but  a  few  acres  of  land 
under  the  climatic  and  other  conditions  here  encountered  can  hardly 
fail  to  result  in  disaster  and  in  retarding  the  development  of  the  State. 
The  growing  of  hay  or  forage  crops  upon  the  favorably  situated  areas 
of  limited  extent,  in  connection  with  the  grazing  of  stock  upon  the 
native  forage  of  the  broken  areas,  however,  carries  possibilities  of 
success,  provided  the  settler  can  acquire  possession  or  use  of  enough 
land  to  support  a  mixed  farming  and  grazing  industry.  In  general, 
the  homestead  of  160  acres  is  insufficient  for  this  purpose,  and  the  areas 
of  broken  lands  would  better  be  left  entirely  to  stock  raising,  or  the 
homestead  laws  be  so  amended  as  to  permit  the  homesteader  in  the 
more  broken  districts,  under  a  thorough  and  careful  system  of  classi- 
fication and  control,  to  acquire  more  than  160  acres. 

However,  while  but  Uttle  desirable  public  land  open  to  settlement 
under  the  provisions  of  the  homestead  laws  still  remains,  large  tracts 
of  tillable  but  unsettled  and  unutilized  land  still  exist,  title  to  which 
has  passed  to  the  individual,  to  the  railroad  corporation,  or  to  the 
State.  In  most  cases  such  lands  can  now  be  obtained  by  purchase. 
It  is  to  the  purchase  and  settlement  of  these  private  holdings  that 
western  North  Dakota  must  look  for  its  futiure  development,  rather 
than  to  further  influx  of  inunigration  attracted  by  free  homesteads. 

In  the  older  settled  districts  devoted  to  farming  the  larger  propor- 
tion of  the  land  is  now  producing  crops  and  the  farms  are  being 
rapidly  improved,  substantial  farm  buildings,  generally  shielded  by 
wind  breaks  or  groves  of  hardy  trees,  displacing  the  primitive  home- 
steader's cabin  and  sod  buildings.    Many  such  older,  well-settled 
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districts  occur  in  Bottineau,  McHenry,  and  in  eastern  Ward  counties, 
in  the  northeastern  portion  of  the  area.  (PI.  D,  fig.  2.)  In  weetefn 
Ward  and  in  Williama  counties  the  buildii^  are  generally  smattsr  and 
large  areas  of  unutilised  prirate  and  State  lands  occur,  while  oeca- 
sional  tracts  of  public  lands  in  the  mote  hillj  and  sUmj  districts  may 
still  be  found. 

In  western  Ward  and  in  northeastern  Williams  oountka  rtfid 
settlement  and  improvement  of  the  land  has  recently  taken  place  at 
a  result  of  the  completion  of  the  Berthold-Crosby  branch  of  the  Qreat 
Northern  Railway.  In  this  section  one  sees  many  newly  coDBtructod 
farm  buildings,  freshly  broken  fields,  and  recently  founded  towns  and 
shipping  points,  each  with  one  or  more  grain  elevators,  the  iDxmt  cozh 
spicuous  feature  of  the  new  town  along  the  railway  lines.     (PI.  D, 

fig-1.) 

In  the  east-central  and  southeastern  counties  older  towns  and  farm- 
ing districts  alternate  with  the  new  towns  and  the  makeshift  dwelliBf 
of  the  recent  settler.  Here,  as  in  the  more  northern  counties,  laif» 
areas  of  unsettled  private  land  occur,  much  of  which  is  well  adapted 
to  cultivation.  In  the  central  and  southern  portions  of  Morton 
C!ounty  in  particular  there  are  extensive  unsettled  districts,  a  cos- 
siderable  portion  of  the  county  lying  south  of  the  Cannon  Ball  River 
and  being  included  within  the  limits  of  the  Standing  Rock  Indiaa 
Reservation. 

In  the  southwestern  counties  the  older  and  larger  towns  and  mon 
thickly  settled  districts  are  usually  confined  to  the  sections  travoaed 
by  the  Northern  Pacific  Railway.  Many  of  the  towns  and  rural 
settlements  here,  however,  have  sprung  up  within  the  last  few  year^ 
In  the  vicinity  of  the  towns  of  Beach  and  Sentinel  Butte,  in  westtcn 
Billings  County,  near  the  Montana  line,  a  recently  settled  district 
of  conaideraUe  extent  and  locally  known  as  the  ''Golden  Valley'' 
is  now  attracting  attention,  owing  to  the  harvesting  of  unusually 
successful  crops  during  the  last  two  seasons. 

In  Bowman  and  Adams  counties  a  considerable  influx  ot  home- 
steaders and  other  homeseekers,  stimulated  by  the  constructkin  of 
the  new  Pacific  coast  extension  of  the  Chicago,  Milwaukee  and  St. 
Paul  Railway,  has  recently  taken  .place.  Many  of  ihe  newly  located 
towns  and  settlements  here  form  nuclei  from  which  settlement  is 
extending  to  the  adjacent  sparsely  settled  prairies.  In  all  these 
counties  of  the  southwest,  however,  extensive  sparsely  settled  or 
imsettled  districts  occur.  The  conditions  here,  particularly  in  Bow* 
man,  Billings,  and  Dunn  counties,  are  due  in  part  to  the  character  of 
the  county,  which  to  a  considerable  extent  consists  of  Bad  Lands 
imsuited  to  farming.  There  are,  on  the  other  hand,  extensive 
of  State  and  private  land  suitable  for  farming. 
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In  these  sparsely  settled  districts  of  the  west  and  southwest, 
ranches  or  homesteads  are  frequently  remotely  situated,  while  a  large 
proportion  of  the  population  is  found  in  isolated  colonies  or  settle- 
ments. Schools  have  been  established  in  all  but  the  more  sparsely 
settled  sections,  while  the  colonies  generally  have  churches.  The 
improvement  of  social  conditions  is,  however,  sometimes  retarded  by 
the  diverse  nationalities  of  the  rural  population  and  the  inability  of 
neighbors  to  speak  a  common  language. 

CHIEF  TOWNS   AND  TRANSPORTATION. 

The  northeastern  part  of  the  area  is  well  supplied  with  shipping 
facilities  and  means  of  communication  afforded  by  the  main  and 
branch  lines  of  the  Great  Northern  and  by  the  Minneapolis,  St.  Paul 
and  Sault  Ste.  Marie  railways. 

Minot,  having  a  population  of  some  7,500  and  situated  in  the  Mouse 
River  Valley,  in  eastern  Ward  County,  is  the  largest  town  of  the  area 
and  an  important  railroad,  milling,  and  shipping  center.  In  the 
northwestern  portion  of  the  area,  WilKston,  with  a  population  of 
some  3,000,  on  the  Missouri  River  and  the  Great  Northern  Railway, 
is  the  most  important  town  and  of  considerable  importance  as  a  ship- 
ping point  for  grain  and  live  stock.  In  Ward  County,  Kenmare;  in 
Bottineau  County,  Westhope,  Bottineau,  Lansford,  and  Willow  City, 
and  in  McHenry  County,  Towner,  Balfour,  and  Velva  are  towns  of 
considerable  local  importance  as  milling  and  grain-shipping  centers, 
although  there  are  but  few  of  even  the  most  modest  railway  stations 
in  the  eastern  and  better  developed  portions  of  the  State  without  one 
or  more  grain  elevators  with  accompanying  faciUties  for  marketing 
and  shipping  grain. 

The  more  southern  counties  east  of  the  Missouri  River  are  fairly 
well  supplied  with  shipping  facilities  furnished  by  the  main  line  of 
the  Northern  Pacific  Railway  traversing  Burleigh  County,  with  the 
Ldnton  branch,  extending  from  McEenzie,  in  Burleigh  County,  to 
Linton,  in  Emmons  County,  and  the.  Sykeston  branch,  traversing 
eastern  McLean  County,  by  the  Linton  branch  of  the  Chicago, 
Milwaukee  and  St.  Paul  Railway,  traversing  southeastern  Emmons 
County,  and  by  the  branches  of  the  Minneapolis,  St.  Paul  and  Sault 
Ste.  Marie  Railway,  traversing  McLean,  Burleigh,  and  Emmons 
counties.  In  some  portions  of  this  southeastern  district  of  the 
area,  however,  the  grain  farmer  must  reckon  with  the  necessity  of 
making  long  hauls  of  a  bulky  product.  Additional  transportation 
is  furnished  between  Washburn  and  a  few  of  the  minor  upriver 
points  by  Missouri  River  steamboats.  (PI.  B,  fig.  2.)  Bismarck,  the 
seat  of  the  capital  of  the  State,  is  the  largest  town  in  this  portion 
of  the  area  and  is  something  of  a  milling  and  grainnshipping  center. 
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In  northern  Morton  County  and  in  the  more  western  counties,  Stark 
and  Billings,  traversed  by  the  mainline  of  the  Northern  Pacific  Railway, 
Mandan,  followed  by  New  Salem,  Glen  Ullin,  Dickinson,  and  a  number 
of  smaller  towns  along  the  line,  constitute  the  most  important  local 
centers  and  stock  and  grainnshipping  points.  Medora,  on  the  Little 
Missouri  River,  in  Billings  County,  lies  outside  the  grain-producing 
districts,  but  is  of  some  local  importance  as  a  shipping  point  for 
stock. 

Most  of  the 'towns  and  shipping  points  along  the  recenUy  com- 
pleted lines  of  the  Chicago,  Milwaukee  and  St.  Paul  Railway,  in 
Bowman  and  Adams  counties,  are  new.  The  larger  and  more 
important  of  these  are  Lemmon,  Hettinger,  Bowman,  and  Marmarth. 

Some  of  the  counties  of  the  west  and  the  southwest  are  entirely 
without  railroads  or  towns  of  any  importance.  In  such  cases  the 
raising  of  live  stock,  which  can  be  driven  to  market,  is  about  the 
only  industry  open  to  the  home  builder. .  The  construction  of  addi- 
tional branch  railway  lines,  several  of  which  are  projected,  will 
greatly  extend  the  agricultural  possibilities  of  these  sections  of  the 
survey. 

Rural  post-offices  and  local  stores  are  scattered  throughout  the 
area,  but  in  the  more  sparsely  settled  districts  the  farmers  are  remote 
from  railroads  or  from  towns  at  which  supplies  may  be  purchased  or 
an  outlet  for  produce  may  be  obtained,  necessitating  long  hauls, 
requiring  one  or  two  or  more  days  for  the  trip. 

Rural  mail  delivery  service  has  been  established  in  many  of  the  more 
thickly  settled  communities,  while  telephone  communication  is  had 
between  the  farms,  ranches,  and  settlements  in  many  parts  of  the 
area.  In  the  older  settled  prairie  districts  the  roads  are  easily  con- 
structed and  maintained  and  are  of  excellent  character,  but  where 
broken  by  deep  ravines  or  stream  valleys  they  are  often  marked  by 
heavy  grades.  In  the  broken  or  ''Bad  Land"  areas,  the  stream 
courses  are  usually  unbridged,  and  the  roads  are  few  and  often  impass- 
able for  loaded  vehicles. 

The  principal  products,  consisting  of  grains  and  live  stoc^,  are 
marketed  in  the  cities  of  the  Middle  West,  although  a  small  propcnv 
tion  of  the  wheat  produced  is  ground  in  the  local  mills.  Grains  ara 
generally  marketed  at  the  elevators  maintained  by  several  c<mii- 
peting  companies,  from  which  the  product  is  usually  shipped  to 
Minneapolis  or  Duluth.  Live  stock,  of  which  large  shipm^nt8  are 
made  from  Williston,  Williams  County;  Plaza,  Ward  County;  Dick- 
inson, Stark  County;  Wibaux,  Mont.,  on  the  Northern  Pacific 
Railway,  and  near  the  North  Dakota-Montana  state  line,  and  from 
many  other  points,  usually  goes  to  Chicago  or  to  St.  Paul,  and 
occasionally  to  Sioux  City,  Iowa,  the  rate  for  cattle  to  Chicago  being 
quoted  at  about  $140  per  car  or  $7  per  head. 
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Plate  D. 


Fig.  1.— a  New  Town  in  the  Prairie. 

[In  founding  a  new  town,  one  or  more  grain  elevators  are  usually  among  the  first  buildings 

erected.] 


Fig.  2.— Improved  Farm  in  an  Older  Settled  Section  (McHenry  County),  Showing 
THE  Better  Class  of  Farm  Buildings,    Potatoes  in  the  Middle  Distance. 
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There  is  usually  a  good  local  market  for  horses  and  hay.  Wool 
is  disposed  of  to  competitive  buyers  who  ship  to  Chicago  or  St. 
Paul.  In  the  towns  of  the  area  poultry  and  dairy  products  and 
vegetables  are  usually  in  demand. 

Climate. 

The  most  striking  and  characteristic  climatic  features  of  the  area 
with  which  this  report  deals  and  which  is  embraced  within  the 
climatic  province  of  the  semiarid  Great  Plains,  are  a  restricted  and 
variable  annual  precipitation,  long  severe  winters,  and  a  relatively 
brisk  wind  movement. 

While  there  is  frequently  considerable  local  variation  in  rainfall, 
the  climatic  conditions  over  the  western  half  of  the  State  are  at  a 
given  time  generally  quite  uniform  and  are  not  greatly  influenced 
by  topographic  features,  there  being  no  elevated  moxmtains,  extensive 
.  forested  areas,  or  other  factors  greatly  influencing  precipitation, 
temperature,  or  the  force  or  direction  of  the  prevailing  winds. 

The  average  annual  precipitation  is  rather  limited  for  the  successful 
production  of  crops  under  ordinary  methods  of  farming.  The  dis- 
tribution of  the  rainfall  is,  moreover,  somewhat  fickle,  varying 
greatly  from  year  to  year.  The  greater  proportion  of  the  precipita- 
tion occurs  during  the  summer  months  as  heavy  local  showers,  often 
accompanied  by  thunder  and  lightning.  For  Williston  the  Weather 
Bureau  records  exhibit  an  extreme  variation  in  the  total  precipitation 
between  the  wettest  and  the  driest  observed  years  of  15.9  inches. 

While  the  area  imder  discussion  lies  in  the  path  of  most  of  the 
storms  sweeping  across  the  country  from  the  Pacific  coast,  the  air 
currents  have  been  robbed  of  their  moisture  in  crossing  the  slopes 
and  crests  of  the  elevated  moxmtain  chains  to  the  westward.  The 
general  distribution  of  the  rainfall,  however,  is  such  as  to  favor  the 
growth  and  maturity  of  crops,  the  greater  proportion  of  the  rain 
falling  during  the  growing  season,  with  the  maximum  usually  occur- 
ring in  the  four  months,  May  to  August,  inclusive,  and  a  moderate 
amoimt  in  the  spring  and  fall  months.  Comparatively  little  precipi- 
tation takes  place  from  November  to  February,  inclusive. 

The  years  of  greatest  rainfall  are  not  always  the  most  favorable 
years  for  the  production  of  crops,  the  harvesting  of  a  successiul  crop 
seeming  to  depend  more  upon  the  absence  of  hot,  drying  winds  and 
upon  the  timeliness  of  the  rainfall  rather  than  upon  the  total  amount 
precipitated. 

The  annual  snowfall  is  generally  subject  to  considerable  variation, 
ranging  from  but  a  few  inches  to  several  feet. .  It  is,  however,  gen- 
erally of  a  dry  character  and  is  readily  removed  from  the  exposed 
prairie  surface  and  slopes  by  winds,  so  that  while  collecting  as  deep 
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drifts  in  coul6eS;  railroad  cuts^  or  in  other  depressions,  the  grazing 
of  stock  upon  the  exposed  hillsides  and  slopes  in  the  broken  lands  is 
usually  not  greatly  interfered  wTth.  A  Ught  fall  of  snow  may  occur 
as  early  as  the  latter  part  of  September  or  the  first  part  of  October, 
but  it  usually  soon  disappears  and  is  followed  by  several  weeks  of 
"Indian  smnmer"  weather,  characterized  by  warm,  fair  days  and 
clear,  frosty  nights. 

Hailstorms  are  of  relatively  frequent  occurrence  and  are  often  very 
destructive,  and  the  insuring  of  crops  against  damage  by  hail  is  a 
common  practice.  Hailstorms  are,  however,  of  local  character,  and 
while  the  destruction  wrought  to  crops  is  often  complete,  it  is  con- 
fined to  relatively  narrow  strips  or  to  small  spots,  and  but  a  very 
small  proportion  of  the  country  is  affected  during  any  single  season. 

The  winter  season  is  long  and  generally  marked  by  long  periods 
of  severe  temperatures  accompanying  periods  of  clear,  fair  weather, 
and  brought  about  by  the  slow  progress  of  areas  of  high  pressiwe 
following  the  track  of  the  usual  cyclonic  storms.  During  such* 
periods  temperatures  ranging  well  below  zero  generally  prevail  and 
extreme  temperatures  of  from  —30°  to  —40°  F.  are  occasionally 
experienced. 

Killing  frosts  may  occur  early  in  September,  the  average  date  of 
the  "first  killing  frost  falUng  about  the  middle  of  this  month. 

While  the  winter  season  is  protracted,  with  the  advent  of  spring 
the  advance  of  sununer  is  rapid.  The  last  killing  frost  is  generally 
looked  for  from  the  middle  to  the  latter  part  of  May,  but  Ught  frosts 
may  occur  in  almost  any  month  of  the  year.  During  the  summer 
months  the  days  sometimes  become  extremely  warm,  temperatures 
of  90°  to  100°  F.  or  even  higher  occasionally  being  reached.  A 
maximimi  temperature  of  114°  has  been  recorded  at  Medora.  The 
nights  are,  however,  usually  cool,  for  with  the  setting  of  the  sun 
radiation  takes  place  rapidly,  and  in  the  broken  or  "Bad  Land'* 
districts,  where  the  highest  temperatures  are  generally  recorded,  a 
variation  of  from  50°  to  60°  between  the  extreme  temperatures  of 
the  day  and  night  are  sometimes  experienced. 

The  following  tables  give  the  normal  monthly,  seasonal,  and  annual 
temperature  and  precipitation  at  WiUiston,  Bismarck,  and  Dick- 
inson: 
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Normal  monthly  ^  9ea»onal,  cmd  annual  temperatwre  and  precipitation, 

AT  WILLISTON. 


Temperature. 

PreclpitaUon. 

Month. 

Mean. 

Absolute 

Absolute 
minimum. 

Mean. 

Total 

amount  for 

the  driest 

year. 

Total 
amount  for 
the  wettest 

year. 

Snow, 
average 
depth. 

I>eoeinber 

•F. 
14 
6 
8 

•F. 
59 
52 
57 

•F. 
-46 
-49 
-46 

Inehet. 
0.6 

Inehet. 
0.4 
.1 
.1 

Inehet. 
3.1 
.1 
.5 

Inehet. 
6.1 

Jftntiftry 

6.6 

February 

5.4 

Winter 

9 

1.7 

.6 

3.7 

18.1 

March 

22 
43 
55 

72 
92 
101 

-35 

-  4 
11 

1.3 
2.1 

.1 

1.3 

.1 

.2 

.7 

4.0 

6.8 

April 

4.0 

May 

1.6 

Spring 

40 

4.1 

1.5 

4.9 

12.4 

Jnn«. T 

03 
69 
67 

107 
106 
107 

30 
37 
34 

3.6 
2.2 
1.7 

1.0 
1.9 
1.1 

5.5 
4.2 
2.4 

.0 

July 

.0 

August. 

.0 

GO 

7.5 

4.0 

12.1 

.0 

September 

56 
44 
25 

100 
69 

17 
-  3 
-29 

.5 
.5 
.3 

1.0 
.9 
.7 

T. 

October 

2.2 

6.9 

Fall 

42 

2.3 

1.3 

2.6 

9.1 

AnTIU&lr    r    r    r    .    .         

39 

107 

-49 

15.6 

7.4 

23.3 

39.6 

AT  BISMARCK. 


15 

7 
9 

64 
52 
64 

-38 
-44 
-43 

0.7 
.7 
.6 

0.7 
.5 
1.5 

0.9 

.8 

1.4 

4.8 

January. , .  ,^. .».»,t 

•5.4 

February 

4.9 

Winter 

10 

2.0 

2.7 

3.1 

15.1 

Maroh 

22 
43 
55 

72 
90 
94 

-36 

-  3 

20 

1.0 
2.2 
2.6 

.6 

.3 

3.4 

3.3 
2.8 
5.7 

7.7 

April 

2.5 

May 

1.4 

Spring 

40 

5.8 

4.3 

11.8 

11.6 

June 

64 
70 
68 

98 
106 
105 

31 
32 
32 

3.6 
2.6 
2.1 

1.0 

2.0 

.5 

1.2 
1.5 
6.6 

.0 

July 

.0 

August 

.0 

SuTPTTier 

67 

8.3 

3.5 

9.3 

.0 

September 

October 

November 

"  -     - 
57 

44 

26 

102 
89 
73 

10 
-  2 

-28 

1.0 
1.1 
.6 

.5 
T. 
.2 

5.6 
.3 
.9 

.0 

.8 

6.3 

Fall 

42 

2.7 

.7 

6.8 

7.1 

Annual. . . 

40 

106 

-44 

18.8 

11.2 

31.0 

33.8 
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Normal  morUMy^  Beasanal,  and  annual  temperaiure  and  predpitaHon — Contmued. 

AT  DICKINSON. 


Temperature. 

Precipitation. 

Month. 

Mean. 

Abaolute 
maximum. 

Absolute 
minimum. 

Mean. 

Total 
amount  for 
the  driest 

year. 

Total 
amount  for 
the  wettest 

year. 

Inchet. 
0.2 
.9 
.6 

Snow, 
average 
depth. 

December 

Of, 

18 
11 
12 

53 

56 
56 

•F. 
-35 
-36 
-43 

Inchet. 

0.6 

.3 

.6 

Inchet. 
1.1 
.9 
T. 

Inchea, 
4.3 

Jannaryx . 

3.4 

February 

4.0 

Winter 

14 

1.5 

2.0 

1.7 

11.7 

Mar^h 

23 
43 
54 

71 
92 
106 

-20 

-  8 

18 

1.0 
1.6 
2.0 

.6 

.4 

2.9 

1.0 
2.4 
5,2 

6.0 

April 

2.5 

May 

1.1 

Spring 

40 

4.6 

3.9 

8.6 

9.6 

June 

62 
69 
67 

105 
108 
110 

2S 
29 
24 

2.2 
2.1 
1.9 

1.4 
1.9 
.6 

2.5 
1.6 
.6 

.0 

July 

.0 

August 

.0 

Summer. . . 

66 

6.2 

3.8 

4.7 

.0 

September 

56 
44 

25 

98 
89 
74 

14 
-  5 
-23 

.9 
.7 
.6 

1.6 
.4 
.0 

.3 

.7 

2.6 

T. 

October 

2.0 

November 

5.5 

Fall 

42 

2.2 

2.0 

3.6 

7.5 

Annual 

40 

110 

-43 

14.5 

11.7 

18.6 

28.8 

During  periods  of  both  extremely  high  and  excessively  low  tem- 
peratures the  relative  humidity  is  low,  and  neither  is  the  cold  so  acute 
nor  the  heat  so  oppressive  as  would  be  the  case  in  the  more  humid  re- 
gions. The  occurrence  of  fogs  is  infrequent  and  is  usually  confined 
to  local  depressions  or  stream  valleys. 

During  the  sunmier  the  percentage  of  sunshine  is  high  and  a  com- 
pensation for  the  short  summer  season  is  had  in  the  long  summer 
days  of  this  latitude. 

The  wind  movement  is  generally  brisk  and  days  of  relatively  high 
winds  are  not  of  infrequent  occurrence,  particularly  during  the  winter 
and  spring  months.  Gales  of  considerable  severity  often  accompany 
the  local  thimderstorms  of  the  summer  months.  While  damage  is 
sometimes  caused  by  lodging  of  grains  or  to  insecure  farm  buildings 
occupying  exposed  places,  there  is  very  seldom  any  widespread 
injury  caused  by  destructive  winds.  During  the  summer  months 
there  are  brief  periods  of  hot,  dry  winds,  causing  excessive  evapora- 
tion, and  when  these  occur  during  periods  of  drought,  sometimes 
injuring  the  growing  crops.  The  western  part  of  the  area  is  some- 
times visited  during  the  winter  months  by  the  ''Chinook"  winds. 
These  winds  enter  the  State  from  eastern  Montana.    They  are  warm 
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and  dry  and  very  eflFective  in  removing  the  snow  and  improving  the 
grazing. 

There  is  at  the  present  time  a  popular  belief  that  a  permanent  cli- 
matic change  has  taken  place  and  that  there  will  be  no  further  repe- 
tition of  successive  seasons  of  imusual  drought.  This  belief  has  but 
little  foundation  in  fact.  Occasional  seasons  of  limited  rainfall  accom- 
panied by  hot,  drying  winds  may  be  expected  to  recur.  The  cli- 
matic conditions  in  general,  however,  are  healthful,  and,  with  the 
adoption  of  the  best  methods  of  dry  farming,  favorable  to  the  pro- 
duction of  the  more  hardy  and  drought-resistant  crops. 

Agriculture. 

early  industries. 

In  western  North  Dakota  the  grazing  of  cattle  and  horses  upon  the 
public  domain  became  an  extensive  industry  at  a  comparatively  early 
date.  Attracted  by  the  practically  boundless  prairie  lands,  providing 
during  the  summer  excellent  grazing  and  carpeted  at  the  advent  of 
winter  with  a  short  but  nutritious  covering  of  naturally  cured  grasses, 
the  early  ranchers  settled  along  the  sheltered  valleys  where  water 
might  be  easily  obtained. 

While  frequently  the  stock  was  turned  out  upon  the  range  the  year 
around  without  feed  or  shelter  other  than  that  provided  by  nature, 
the  cutting  of  wild  hay  for  use  in  tiding  the  stock  through  the  worst 
winter  weather  became  a  common  practice. 

Although  the  industry  was  subject  to  occasional  and  extremely 
heavy  losses  to  stock  during  blizzards  and  heavy  snows,  the  profits 
in  years  of  comparative  freedom  from  loss  were  large  and  a  consider- 
able number  engaged  in  this  industry  became  wealthy. 

From  the  more  favored  localities  the  ranching  industry  spread 
until  it  had  covered  practically  the  entire  area  surveyed.  During 
the  earlier  days  of  the  industry  herds  of  many  thousand  cattle  were 
ranged  over  extensive  areas  by  a  comparatively  few  companies.  This 
was  later  followed  by  a  period  of  settlement  during  which  the  small 
rancher,  grazing  from  200  to  600  head  of  cattle  and  horses,  came  in. 
The  raising  of  stock  on  this  more  limited  scale  has  become  a  profit- 
able industry.  In  some  cases  range  horses  are  the  sole  product 
of  the  ranch.  The  greatest  development  of  ranching  took  place  in 
the  late  seventies  and  early  eighties.  The  first  stock  produced  was 
descended  from  that  introduced  by  the  early  settlers,  but  it  has  since 
been  greatly  improved. 

At  a  later  date  sheep  were  introduced  into  the  coimtry  and  the 
production  of  sheep  upon  a  commercial  scale  was  taken  up.  Owing 
to  the  splendid  natural  grazing  facilities,  good  water,  and  the  com- 
pwatively  light  expense  incident  to  ranching,  this  industry  proved 
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to  be  very  profitable,  except  during  occasional  winters  so  severe  as  to 
cause  the  death  of  many  animals. 

While  it  is  to  the  rancher  that  this  country  owes  its  eariy  settle- 
ment;  the  development  of  the  ranching  industry  resulted  in  the  build- 
ing of  only  a  few  isolated  houses,  gave  employment  to  but  compara- 
tively few  people,  and,  in  such  districts  as  are  suited  to  crop  pro- 
duction, did  little  to  bring  about  a  permanent  development  of  the 
agriculture. 

DEVELOPMENT. 

During  the  development  of  the  ranching  industry  the  idea  pre- 
vailed that  owing  to  the  limited  rainfall  any  extensive  productioii 
of  crops  without  irrigation  upon  the  prairie  land  was  impracticable. 

There  were  a  few  ranchers  favorably  situated  along  the  stream 
bottoms  that  had  for  some  time  practiced  a  desultory  irrigation  of 
the  valley  lands.  This  was  usually  restricted  to  the  flooding  of  the 
valley  bottoms  in  order  to  hasten  or  insure  the  growth  of  wild  hay. 
Even  after  experiments  by  a  few  of  the  more  progressive  settlers  in 
the  irrigation  or  dry-land  cultivation  of  the  small  grains  upon  these 
valley  lands  had  given  good  results,  the  ability  of  the  upland  prairies 
to  produce  crops  was  doubted.  Early  trials  with  cereals  were  made 
here  with  but  Uttle  faith  in  their  success,  and  sometimes  resulted  in 
partial  or  complete  failure,  owing  to  unusual  drought,  the  use  of 
varieties  unadapted  to  the  soil  and  climatic  conditions,  and  to  the 
crude  cultural  methods  employed. 

With  demonstration  that  dry-farmed  grain  would  succeed  during 
seasons  of  average  rainfall,  a  few  of  the  ranchers,  disheartened  by 
unusuaUy  heavy  losses  in  their  herds,  turned  their  attention  to 
farming.  The  success  attained  by  some  of  these  became  more 
widely  known,  and  the  more  attractive  lands  in  the  eastern  part  of 
the  area,  where  the  rainfall  is  normally  slightly  heavier,  were  rapidly 
taken  up  by  homesteaders. 

Among  the  earlier  of  these  settlements  were  those  made  by  the 
German-Russians  along  the  lower  course  of  the  Knife  River  and  south 
of  the  Missouri  River,  in  the  vicinity  of  Manhaven.  Some  of  these 
settlements  date  back  nearly  twenty  years,  and  although  arriving 
nearly  destitute  and  sufiFering  many  hardships,  the  settlers  have 
built  up  one  of  the  most  prosperous  farming  sections  in  the  State. 

Other  comparatively  early  settled  farming  districts  occur  in  the 
northeastern  and  southeastern  portions  of  the  area  surveyed.  In 
the  counties  of  Bottineau,  McHenry,  and  Ward  occur  some  of  the 
most  extensive  and  highly  improved  of  these  districts,  although  here 
less  than  a  decade  ago  the  profitable  production  of  crops  was  gener- 
ally doubted. 

From  these  eastern  sections  of  the  area  the  progress  of  settlement 
has  drifted  westward.     In  certain  sections,  owing  to  severe  losses"  of 
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stock  and  the  desire  of  the  older  settlers  to  place  the  country  on  a 
more  permanent  basis,  the  homesteader  has  been  made  welcome. 
In  the  northwestern  portion  of  the  area,  north  of  the  Missouri  River, 
farming  has  within  the  past  four  years  almost  entirely  displaced  the 
stock-raising  industry,  and  practically  all  the  desirable  lands  subject 
to  homestead  entry  have  been  taken  up  within  the  last  two  years. 
Settlement  is  now  making  rapid  inroads  upon  the  more  broken  and 
less  desirable  lands  lying  south  of  the  Missouri  River.  In  the  south- 
western counties,  while  farming  has  been  practiced  in  limited  sections 
for  a  comparatively  long  time,  recent  settlement  of  the  land  adapted 
to  farming  has  been  brought  about  by  the  extension  of  the  railroads. 
This  has  led  to  the  practical  exhaustion  of  desirable  homestead  lands 
in  this  section  and  to  the  encroachment  of  the  homesteader  upon 
the  partly  broken  or  broken  lands  of  the  **Bad  Land*'  districts. 
The  last  few  seasons  have  been  generally  favorable  to  crop  produc- 
tion and,  except  in  a  few  sections  visited  locally  by  hail,  drought,  or 
hot  winds,  the  production  of  farm  crops  has  met  with  fair  success. 
No  small  part  of  the  success  of  the  older  settlers  has  been  due  to  the 
demand  for  hay  and  food  supplies  created  by  the  inrush  of  more 
recent  settlers,  who  must  purchase  pending  the  harvesting  of  their 
first  crops.  Many  of  the  later  arrivals  have  in  turn  reaped  the 
benefits  of  a  lively  market  for  such  staple  products  in  the  temporary 
camps  engaged  in  the  construction  of  railroads  or  other  engineering 
enterprises.  The  undertaking  of  irrigation  projects  by  the  United 
States  Reclamation  Service  is  now  giving  opportunity  for  the . 
development  of  a  more  intensive  system  of  agriculture,  with  the 
production  of  the  jnore  valuable  irrigated  crops.  These  projects  will 
be  considered  further  under  the  chapter  on  Irrigation. 

PRESENT   STATUS. 

.  Agriculture  is  still  in  its  earlier  stages  of  evolution;  the  principal 
crops  are  those  that  can  be  produced  upon  newly  broken  land  by 
extensive  methods  of  farming  and  intensive  methods  of  cultivation, 
and  special  crops  have  as  yet  gained  but  little  foothold.  Wheat, 
flax,  oats,  barley,  potatoes,  and  wild  hay,  and,  to  a  limited  extent, 
emmer,  or  speltz,  and  corn,  are  the  principal  products,  with  the  wheat 
crop  the  most  valuable  product.  During  the  period  1892  to  1906, 
inclusive,  the  acreage  devoted  to  the  production  of  wheat  in  North 
Dakota  rose  from  2,868,729  acres  to  5,992,000  acres,  giving  a  total 
production  in  the  latter  year  of  nearly  88,000,000  bushels."  This 
increase  was  due  largely  to  the  extension  of  agriculture  into  the 
western  portion  of  the  State. 

o  Wheat  crops  of  the  United  States,  1866-1906,  Bull.  57,  Bureau  of  Statistics,  U.  S. 
Department  of  Agriculture. 
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The  yield  of  wheat  within  the  area  surveyed  is  subject  to  consider- 
able variation,  depending  upon  the  soil  and  local  climatic  conditioDs. 
In  local  districts  and  under  unusually  favorable  conditions  a  yield  of 
from  35  to  40  bushels  per  acre  is  sometimes  harvested.  The  arenge 
yield  is,  however,  much  lighter,  the  average  yield  per  acre  for  the 
State  during  the  fifteen-year  period  cited  above  being  12.6  bushels. 
A  yield  of  from  12  to  15  bushels  per  acre  is  usually  considered  profit- 
able. The  recent  introduction  of  the  drought-resistant  macaroni  or 
diunm  wheat,  which  is  produced  extensively  in  many  of  the  counties 
embraced  within  the  survey,  has  led  to  an  increase  in  the  average 
yield  per  acre.  The  price  paid  for  the  durum  wheat  is  generally  a 
few  cents  a  bushel  less  than  for  the  native  varieties.  Of  the  other 
varieties  grown,  the  Bluestem  and  the  Red  Fife  lead. 

All  varieties  give  a  berry  of  excellent  quality,  the  grain  being 
extremely  hard  and  ranking  high  in  the  market  grades.  Winter 
^eat  is  not  grovm  upon  a  commercial  scale,  although  the  intro- 
duction of  hardy  winter  varieties  is  now  being  agitated. 

Flax  is  grovm  extensively  in  all  parts  of  the  area  covered  by  this 
survey,  and  has  always  been  a  favorite  crop  upon  newly  broken  sod 
land.  The  crop  is  grown  entirely  for  seed.  The  yields  and  profite 
obtained  are  fair  in  favorable  seasons,  the  yield  usually  ranging  from 
7  or  8  to  10  bushels  per  acre,  although  15  or  20  bushels  is  sometimes 
obtained.  The  crop  is  a  shallow-rooted  one,  feeding  near  the  sur- 
face, sometimes  hastening  the  loss  of  soil  moisture  from  the  immediate 
soil  surface  and  preventing  decay  of  the  sod.  It  is  somewiiat  sub- 
ject to  drought  and  is  usually  considered  as  more  or  less  exhaustive 
of  the  land. 

Oats  and  emmer,  locally  known  as  speltz,  are  important  crops  in 
certain  sections,  and  these  products  are  in  good  demand  for  feed. 
The  average  yield  of  oats  is  28  or  30  bushels  per  acre.  The  Silver- 
mine,  White  Russian,  and  National  are  the  leading  varieties.  Tht 
average  yield  of  emmer  is  probably  in  the  neighborhood  of  20  to  25 
bushels  per  acre. 

Rye,  barley,  and  millet  are  relatively  unimportant  crops,  but  are 
produced  to  a  limited  extent.  Of  barley  the  Six-rowed  Beauty, 
Hollis,  Beardless,  and  Two-rowed  varieties  are  usually  grown,  the 
average  yield  ranging  from  15  to  20  bushels  per  acre.  The  crop  k 
utilized  principally  for  fattening  hogs.  Rye  is  reported  as  producii^ 
an  average  yield  of  10  to  12  bushels  per  acre. 

The  yield  of  the  small-grain  crops  grown  upon  the  newly  broken 
sod  is  usually  light,  and  frequently  so  for  a  few  seasons  following  the 
first  breaking,  owing  to  the  slow  decomposition  of  the  sod  and  the 
difficulty  encoimtered  in  preparing  the  land  properly.  The  average 
cost  of  production  of  the  grain  crop  from  breaking  to  thrashing  is 
said  to  range  from  $7  to  $8  an  acre.     While  the  value  of  the  average 
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crop  does  not  net  a  great  profit  over  this  cost  of  production,  with  the 
employment  of  the  usual  extensive  methods  of  farming,  a  fair  profit 
can  generallj  be  reaped  from  the  average  homestead  in  favorable 
seasons. 

Com  is  grown  to  a  considerable  extent  in  certain  sections  of  the 
area,  particularly  in  the  eastern  and  southern  portions.  It  is  some- 
times planted  upon  the  freshly  upturned  sod,  but  as  it  can  not  be 
cultivated  owing  to  the  condition  of  the  surface,  it  usually  makes  a 
poor  growth  and  is  not  generally  favored  as  a  sod  crop.  The  produc- 
tion of  com  is  generally  attended  with  considerable  risk,  owing  to  the 
frequent  occurrence  of  early  fall  frosts  with  consequent  failure  of  the 
grain  to  mature.  When  not  injured  by  frost,  20  bushels  per  acre  is 
usually  considered  a  fair  yield. 

As  a  forage  crop,  com  can  with  ordinary  care  be  depended  upon  to 
give  a  profitable  return,  and  with  the  breeding  up  of  hardy,  early 
maturing  varieties,  it  is  probable  that  strains  will  eventually  be  ob- 
tained which  will,  in  average  seasons,  mature  grain  in  at  least  a  por- 
tion of  the  coimties  surveyed.  In  a  nimiber  of  localities  the  selection 
and  breeding  up  of  the  '* native  squaw  com"  is  meeting  with  promis- 
ing results.  In  the  vicinity  of  Butte,  Oliver  Coimty,  a  variety,  re- 
ported to  have  been  bred  from  this  parentage,  is  said  to  be  excellently 
adapted  to  the  soil  and  climatic  conditions.  It  is  said  to  be  unusually 
resistant  to  drought  and  light  frosts,  to  mature  early,  and  to  yield  40 
bushels  or  more  per  acre. 

The  cutting  of  the  wild  prairie  hay  is  quite  extensively  practiced. 
It  is  usually  fed  upon  the  farm  or  sold  to  supply  partly  the  local  demand. 
The  yield  ranges  generally  from  one-fourth  to  one-half  ton  per  acre. 
After  a  single  cutting  from  two  to  three  seasons  must  elapse  before 
another  crop  can  be  obtained.  The  hay  is  cut  with  a  mower  supplied 
with  an  attachment  which  catches  the  hay  as  cut  and  carries  it  imtil 
deposited  in  windrows  by  the  operator.  This  is  rendered  possible 
by  the  fact  that  the  hay  is  cured  naturally  previously  to  cutting. 
The  cost  of  cutting  and  stacking  ranges  from  $2  to  $3  a  ton  and  the 
hay  is  valued  in  the  local  market  at  $4  to  $6  a  ton. 

Timothy  is  grown  to  a  limited  extent,  and  the  production  of  brome 
grass  as  a  hay  and  forage  crop  has  been  tried  upon  a  more  or  less  ex- 
perimental scale.  The  latter  grass  is  fairly  resistant  to  drought, 
but  produces  heavier  yields  upon  the  moister  soils.  It  should  be  cut 
comparatively  early,  before  the  seeds  mature. 

Potatoes  rank  next  to  the  grain  and  hay  crops  in  importance. 
They  are  extensively  grown  in  nearly  all  parts  of  the  area,  are  of 
excellent  quality,  and  yield  well,  sometimes  150  to  250  bushels  or 
more  to  the  acre.  The  average  yield  is,  however,  probably  not  in 
excess  of  100  bushels  per  acre.  Early  Ohio,  Blue  Victor,  and  Early 
Rose  are  the  favorite  varieties.     (PI.  D,  fig.  2.) 
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The  adaptation  of  particular  soils  to  particular  or  special  crops 
has  as  yet  been  but  little  recognized ,  and  the  rotation  of  crops  is 
scarcely  practiced  at  all.  Owing  to  the  natural  productiveness  of 
the  virgin  soils  and  to  the  comparative  freedom  from  weeds,  insects, 
and  plant  diseases  upon  the  newly  broken  prairie  lands,  the  ill  effects 
of  consecutive  production  of  the  same  crop  upon  the  same  land  have 
not  forced  themselves  on  the  attention  of  the  farmer.  In  the  older 
settled  districts,  however,  some  of  the  lands  are  beginning  to  show 
some  deterioration  in  productiveness,  and  with  the  rapid  increase  of 
weed  pests*  the  advantages  of  a  rotation,  including  the  production 
of  some  intertilled  crop,  are  beginning  to  be  appreciated. 

Of  fungous  diseases  affecting  the  staple  crops,  flax  wilt  and  the  rust 
and  smut  of  the  oat  plant  are  probably  the  most  common.  The 
fields  are  usually  inoculated  with  these  diseases  by  the  use  of  infected 
seed.  As  a  remedy,  treating  the  seed  with  a  solution  of  formalde- 
hyde at  the  rate  of  1  pound  of  40  per  cent  formaldehyde  to  45  gallons 
of  water  is  recommended.  * 

Commercial  fertilizers  are  not  used  and  are  doubtless  at  present 
unnecessary  in  the  production  of  the  staple  crops.  The  growing  of 
leguminous  or  other  crops  as  a  means  of  soil  improvement  is  not 
practiced.  In  some  cases  barnyard  manure  is  applied  to  the  fields, 
but  to  a  great  extent  this  material  is  allowed  to  go  to  waste,  and  in 
some  of  the  foreign  settlements  no  little  proportion  is  sun  dried  and 
made  to  answer  the  purposes  of  a  household  fuel.  More  attention 
could  well  be  given  to  keeping  up  the  supply  of  oi^anic  matter  in  the 
soil  by  green  manuring  and  applying  to  the  land  all  animal  wastes. 

The  agricultural  methods  in  vogue  are  in  general  well  suited  to  an 
extensive  system  of  agriculture  and  are  probably  the  best  that  can 
be  expected  under  present  conditions  of  agricultural  development 
and  with  the  limited  number  of  crops.  The  products  of  the  farm  are 
such  as  can  be  cheaply  and  quickly  secured  and  sold  for  ready  money. 
The  methods  are,  however,  being  outgrown  in  the  older  settled  and 
more  highly  developed  districts  and  must  be  superseded  by  those 
suited  to  a  more  conservative  and  intensive  system  of  agriculture. 

In  an  effort  to  secure  crops  from  as  great  an  area  as  possible,  and 
as  the  work  is  crowded  into  a  short  season,  the  area  farmed  by  the 
newer  settlers  is  shallow  plowed  and  otherwise  hurriedly  and  poorly 
prepared,  and  the  subsequent  treatment  of  the  seed  bed  or  crop  is 
often  such  as  does  not  tend  to  insure  maximum  yields.  It  is  reported 
that  in  some  localities  in  the  southern  part  of  the  area  even  a  cursory 
plowing  of  the  land  is  sometimes  neglected  for  periods  of  three  or 
four  years,  the  seed  being  drilled  in  on  the  old  stubble  without  any 

a  Bui.  No.  80,  North  Dakota  Exp.  Sta.,  gives  suggestions  for  checking  the  spread  ol 
weeds. 
*  Bui.  No.  74,  North  Dakota  Exp.  Sta.    Hints  to  Homesteaders. 
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preparation  whatever.  By  such  treatment  the  moisture-holding 
capacity  and  general  physical  condition  of  the  soil  are  impaired. 
Deeper  plowing  and  better  cultural  methods  are,  however,  being 
practiced  more  widely  in  the  older  settled  sections. 

Owing  to  the  shortness  of  the  spring  season,  plowing  is  generally 
done  in  the  fall.  Sod  land  is  usually  broken  in  the  summer  or  fall. 
The  fall-plowed  land  may  or  may  not  be  disked  or  receive  other  culti- 
vation before  seeding  in  the  spring.  Wheat  and  rye  are  usually 
sown  from  early  in  April  to  the  middle  of  May;  oats  and  emmer  are 
sometimes  sown  as  late  as  the  last  of  May  or  the  first  of  June.  Har- 
vesting of  these  crops  is  generally  begun  about  the  middle  of  August 
and  lasts  until  early  in  September.  Barley  is  sown  from  the  last  of 
April  to  June  1,  and  is  generally  ready  for  harvest  from  August  5  to 
August  20.  The  date  of  planting  of  flax  ranges  from  early  in  May 
to  well  into  June,  the  crop  being  harvested  from  the  middle  of  August 
to  the  last  of  September.  Corn  is  generally  planted  from  the  middle 
of  May  to  early  in  June,  and  when  not  retarded  in  its  development  by 
frost  should  reach  maturity  between  the  10th  and  the  20th  of  Sep- 
tember. Potatoes  are  usually  planted  in  May  and  harvested  from 
September  15  to  October  15. 

The  practice  of  summer  fallowing,  while  not  general,  has  been 
recently  introduced  into  some  sections  of  the  area,  and  is  becoming 
more  common.  When  accompanied  by  summer  cultivation  it  tends 
to  increase  the  moisture  content  of  the  soil  and  to  kill  troublesome 
weeds,  and  usually  results  in  increased  yields.  The  practice  is  an 
improvement  on  continuous  cropping  of  the  land  to  one  crop,  but, 
upon  the  other  hand,  a  considerable'  proportion  of  the  land  lies  idle, 
which  in  the  case  of  the  usual  160-acre  homestead  devoted  to  crops 
under  an  extensive  system  of  agriculture  and  operated  upon  a  narrow 
margin  of  profits  seriously  reduces  the  productive  capacity  of  the 
farm.  The  new  settler  is  sometimes  poorly  equipped  with  farming 
implements.  Modern  farm  machinery  is  in  use  on  all  the  farms, 
with  the  exception  of  some  of  the  newer  homesteads.  Single  and 
gang  riding  plows  of  the  disk  or  mold  board  type  are  in  common  use, 
as  are  improved  harrows,  seeders,  harvesting  machines,  and  thrash- 
ing machines.  In  harvesting  grain,  both  the  self-binder  and  the 
header  are  employed,  but  the  former  greatly  predominates.  In 
some  sections  lai^e  gang  plows  hauled  by  traction  engines  are  in  a 
measure  displacing  the  lighter  breaking  plows  drawn  by  teams  of 
four  to  six  horses.  The  cost  of  the  average  equipment  for  a  160-acre 
farm,  including  one  walking  and  one  gang  plow,  one  disk  harrow, 
and  one  spike-tooth  harrow,  drill,  binder,  mower,  rake,  wagon,  and 
two  sets  of  harness,  will  approximate  $600. 

Too  frequently  costly  farm  machinery  is  exposed  to  the  elements 
the  year  around,  causing  a  rapid  depreciation  in  value,  which  is  sel- 
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dom  considered  and  which  has  for  its  only  excuse  the  relativdy  high 
cost  of  liunber  for  the  construction  of  sheds. 

Some  difficulty  has  been  experienced  in  securing  efficient  farm 
labor,  wages  being  generally  high  and  labor  scarce^  especially  during 
the  harvest  season,  when  transient  labor,  coming  to  a  great  extent 
from  the  cities  of  the  East,  is  depended  upon  to  a  great  extent.  Day 
wages  are  nearly  always  high,  but  farm  labor  by  the  month  with 
board  can  be  secured  at  more  reasonable  figures.  In  some  sections, 
as  in  the  foreign  settlements,  large  families  are  the  rule  and  but  little 
outside  labor  is  employed,  all  members  of  the  family  sharing  in  the 
labor  ot  the  field.  Inrush  of  homesteaders,  many  of  whom  are  com- 
pelled to  obtain  employment  upon  neighboring  farms  while  proTing 
up  upon  their  claims,  has  relieved  the  situation  in  the  more  recently 
settled  districts.  The  custom  of  exchanging  labor  during  periods 
requiring  extra  hands  is  common  in  some  places. 

Since  the  most  of  the  land  farmed  has  been  acquired  by  home- 
stead entry,  the  average  farm  consists  of  160  acres.  Some  of  the 
more  prosperous  settlers  have,  however,  purchased  neighboring 
homesteads,  and  with  the  prevailing  farm  methods  and  crops  the 
tendency,  at  least  for  a  time,  will  probably  be  toward  larger  rather 
than  toward  smaller  farms.  An  attempt  to  farm  much  less  than  160 
acres  under  present  conditions  can  not  in  most  sections  of  the  area 
under  discussion  be  recommended,  and  in  the  partly  broken  districts 
or  those  in  which  the  less  productive  soils  predominate  a  half  section 
of  land  should,  if  properly  managed,  be  more  certainly  productive 
of  a  substantial  income  than  a  smaller  area. 

Nearly  all  the  cultivated  land  is  tilled  by  the  owners,  the  renting 
of  farm  land  being  a  relatively  infrequent  practice. 

The  price  of  land  varies  according  to  location  and  improvements. 
In  the  more  level,  older  settled,  and  better  improved  districts,  from  $30 
to  $50  an  acre  for  good  farming  land  at  a  moderate  distance  from 
towns  and  railroad  facilities  would  not  be  considered  high,  and  unim- 
proved sod  land  may  be  obtained  for  $25  to  $30  an  acre.  Less  de- 
sirable land  can  be  obtained  at  a  much  lower  price.  In  the  more 
sparsely  settled  districts  good  farming  land,  but  with  little  or  no 
improvements,  can  be  purchased  at  $10  to  $25  an  acre,  the  lower 
figure  applying  to  the  lands  more  remotely  situated  from  railroad 
lines.  Irrigable  lands  are  limited  and  confined  to  a  few  districts 
and  are  relatively  costly,  although  they  may  be  had  at  a  reasonable 
figure,  considering  their  greater  productiveness.  In  the  broken 
districts  grazing  lands  can  usually  be  purchased  at  from  $2.50  to  $8 
or  $  1 0  an  acre.  Desirable  railroad  lands  now  being  sold  usually  bring 
from  $15  to  $35  an  acre. 

Sections  16  and  36  of  each  township  constitute  reserve  school 
lands  held  by  the  State.     Such  lands  are  sold  at  public  auction  under 
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authority  of  the  State  board  of  education,  a  mininnuTn  price  of  $10 
being  established  by  law.  Except  in  the  older  settled  counties,  com- 
paratively little  or  none  of  this  land  has  as  yet  been  disposed  of. 

Under  the  semiarid  conditions  here  encountered,  in  order  to  attain 
permanent  success  the  farmer  must  adopt  a  carefully  planned  cropping 
system,  involving  the  systematic  rotation  of  crops,  the  selection  and 
development  of  drought-resistant  varieties,  and,  finally,  the  practice 
of  such  field  operations  as  will  tend  to  increase  the  capacity  of  the 
soils  for  water  and  to  reduce  loss  through  evaporation  to  a  minimum. 
The  annual  rainfall,  except  during  years  of  extremely  low  precipita- 
tion, is  ample  for  the  needs  of  all  the  crops  produced  were  the  loss  of 
soil  moisture  prevented.  Many  of  the  failures  to  farm  successfully 
the  lands  of  this  section  have  been  due  to  the  employm^t  of  methods 
suited  only  to  more  humid  regions. 

The  deeper  subsoils  are  practically  devoid  of  capillary  water,  the 
soil  moisture  being  confined  to  a  relatively  narrow  zone  near  the 
surface.  During  the  warm  days  of  simmier  this  supply  is  rapidly 
removed  through  evaporation,  which  is  here  greatly  hastened  by 
the  dry,  warm  winds,  unless  the  capillary  pores,  or  minute  spaces 
between  the  soil  grains,  be  broken. 

For  maximum  results  the  soil  should  first  be  sufficiently  loose  and 
friable  to  allow  the  ready  percolation  of  the  rains.  The  depth  of  the 
soil  reservoir  should  be  increased  by  means  of  deeper  plowing.  The 
subsoil  plow,  particularly  upon  the  heavier  soils,  may  be  used  some- 
times with  excellent  results.  This  implement  should  be  employed 
only  during  a  favorable  condition  of  the  soil,  i.  e.,  when  not  so  wet 
as  to  be  sticky  or  so  dry  as  to  break  up  into  clods.  There  should 
be  no  large  air  spaces  left  in  the  soil,  as  these  tend  to  hasten  the 
dr}ring  out  of  the  soil,  and  breaking  up  the  soil  to  an  unusual 
depth  should  either  be  done  in  the  fall,  so  that  the  soil  may  be  settled 
during  the  winter,  or  it  should  be  followed  by  the  use  of  the  subsur- 
face packer,  the  corrugated  roller  or  by  ordinary  roller,  in  which  case 
the  surface  should  be  immediately  harrowed. 

Having  established  a  condition  favoring  the  collection  in  the  soil 
of  a  maximum  amount  of  the  rain  or  melting  snows,  tillage  during 
the  remainder  of  the  season  should  have  for  its  object  the  preven- 
tion of  the  escape,  through  evaporation  from  the  surface,  of  the  soil 
moisture  which  has  been  stored.  This  is  accomplished  by  maintain- 
ing as  far  as  possible,  by  means  of  cultivation,  a  mulch  of  loose  soil 
upon  the  inmiediate  surface,  thus  breaking  up  the  capillary  pores  and 
preventing  the  rise  of  moisture  from  below. 

While  heavy  summer  showers  may  replenish  the  supply  of  soil 
moisture,  they  tend  to  compact  the  surface  soil  and  thus  reestablish 
capillary  connection  with  the  moist  subsoils.  When  land  is  fal- 
lowed or  when  the  condition  of  the  crop  will  permit,  each  rainfall 
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should  be  followed  as  soon  as  possible  by  harrowing  or  other  surface 
cultivation.  Owing  to  this  effect  of  hard  driving  rains,  a  summer 
shower  often  accomplishes  much  more  harm  than  good.  The  mois- 
ture stored  in  the  soil  prior  to  planting  is  generally  of  more  benefit  to 
growing  crops  than  the  refreshing  and  seemingly  beneficial  local 
showers  of  the  summer  season. 

Disking  of  stubble  land  as  soon  as  cleared  of  a  crop  is  sometimes 
practiced  in  other  dry-farmed  districts  and  should  be  followed  with 
beneficial  results  in  western  North  Dakota.  This  can  be  quickly 
and  cheaply  done,  and  it  quite  effectually  checks  the  loss  of  sofl 
moisture  from  the  surface,  from  which,  since  it  is  now  no  longer  pro- 
tected by  the  crop,  the  loss  is  large.  This  treatment  also  renders 
the  land  more  easily  plowed  at  a  later  date. 

For  spring  seeding  fall  plowing  is  generally  recommended,  leaving 
the  ground  rough  during  the  winter,  in  which  condition  it  is  better 
suited  to  catch  and  retain  the  rain  and  snow.  Some,  however,  favor 
spring  plowing,  since  the  ground  is  sometimes  so  dry  in  the  fall  that 
decomposition  of  the  sod  or  stubble  turned  under  is  retarded.  The 
sod  or  stubble  on  unplowed  land  also  assists  in  holding  the  snow, 
which  is  more  readily  blown  from  the  plowed  surface.  Deep  plow- 
ing of  heavy  sod  land  at  the  first  breaking  is  generally  not  recom- 
mended, since  burying  the  sod  at  too  great  depths  retards  its 
decomposition.  With  the  weathering  and  decomposition  of  the  sod 
it  is  a  good  practice  gradually  to  increase  the  depth  of  plowing 
each  year  until  the  depth  desired  is  attained. 

An  advantage  is  gained  in  the  production  of  intertillage  crops,  in 
that  the  surface  crust  can  be  frequently  broken.  This  advantage  is 
in  a  measure  offset  in  the  case  of  the  small  grains  and  crops  of  like 
habits,  however,  by  the  shading  of  the  surface  by  the  closely  growing 
plants  and  the  screening  of  the  land  from  wind.  Both  these  condi- 
tions tend  to  check  surface  evaporation.  If  grain  crops  be  harrowed 
lightly  with  the  spike-tooth  harrow,  having  the  teeth  set  at  a  slant, 
or  with  the  weeder,  after  becoming  well  rooted,  the  value  of  the  mois- 
ture conserved  in  ordinary  seasons  will  generally  more  than  offset 
the  loss  due  to  injury  of  the  plants  by  the  process. 

By  the  practice  of  summer  fallowing  both  the  moisture  content  <rf 
the  soil,  if  kept  in  a  porous  condition  during  the  summer  months,  k 
increased  and  the  growth  of  noxious  weeds  is  materially  checked. 
Mere  leaving  the  land  fallow  without  cultivation  is,  however,  pro- 
ductive of  little,  if  any,  beneficial  results.  For  reasons  previously 
stated,  the  practice  of  summer  fallowing  can  not  always  be  afforded 
by  the  farmer  with  a  limited  amount  of  land  at  his  disposal,  and  it 
would  seem  that  a  system  of  crop  rotation,  including  the  growing  of 
some  leguminous  or  cultivated  crop,  might  be  devised,  which  would 
to  a  great  extent  answer  the  purpose  of  the  summer  fallowing.     Of 
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the  cultivated  crops  which  may  possibly  be  grown  under  such  a  sys- 
tem, potatoes  and  com  are  suggested.  At  the  North  Dakota  Experi- 
ment Station,  at  Fai^o,  practically  as  much  wheat  was  grown  in  a 
four-year  period,  during  which  three  crops  of  wheat  were  produced 
in  rotation  with  one  crop  of  com,  as  was  secured  upon  a  similar  plot 
with  four  consecutive  crops  of  grain.  If  the  com  crop  be  chosen,  the 
smaller  hardy  varieties  should  be  selected. 

Another  practice  suggested  is  to  defer  the  spring  planting,  which 
is  frequently  made  so  early  that  the  seed  fail  to  germinate  until  some 
time  afterwards,  to  as  late  a  date  as  practicable,  meanwhile  con- 
serving the  water  from  fall  and  winter  precipitation  by  frequent  sur- 
face tillage.  This  mulching  of  the  surface  should  be  continued  until 
the  soil  has  become  warmed  sufficiently  to  be  in  favorable  condition 
for  immediate  germination  of  the  seed.  By  the  time  the  seed  sprouts 
the  summer  rains  should  add  to  the  already  moist  condition  of  the 
seed  bed  and  the  plants  grow  to  maturity  without  a  check  in  their 
development.  The  exact  time  of  planting,  however,  must  be  chosen 
with  due  regard  to  the  more  or  less  unstable  condition  of  precipita- 
tion and  temperature  conditions  at  this  time  of  the  year.  In  con- 
nection with  seeding  it  may  be  well  to  suggest  that  greater  care  be 
given  to  the  matter  of  the  selection  and  cleaning  of  the  seed,  in  order 
that  weed  seeds  and  immature  or  unproUfic  seeds  be  eUminated. 

In  the  appUcation  of  these  principles  of  dry-land  farming  under 
semiarid  conditions,  however,  no  set  rule  can  be  universally  applied. 
The  methods  employed  and  the  general  character  of  the  preparation 
of  the  land  and  of  its  subsequent  cultivation  as  a  means  of  conserv- 
ing moisture  must  be  adjusted  to  suit  varying  local  conditions  of  soil 
and  cUmate.  The  most  advantageous  methods  can  often  be  estab- 
lished only  after  trial.  While  the  maintenance  of  a  loose  condition 
of  the  soil  surface  is  desirable  not  only  during  the  period  of  growth 
of  the  crop,  but  after  its  removal,  in  order  that  the  supply  of  mois- 
ture for  a  subsequent  crop  may  be  as  great  as  possible,  the  practice 
of  keeping  the  surface  in  the  extremely  fine  condition  of  the  dust 
mulch  so  often  recommended  as  a  means  of  preventing  evaporation 
can  not  here  be  rigorously  appUed,  owing  to  danger  of  drifting  of 
the  fine  soil  by  the  wind.  Damage  is  Ukely  to  result  from  this  cause, 
especially  in  the  case  of  the  lighter  soils  of  the  area,  and  it  is  not  as 
necessary  to  stir  the  surface  of  these  soils  after  rains,  as  they  do  not 
crust.  Upon  the  other  hand,  where  mulching  is  done  in  such  cases 
the  compacting  of  the  soil  by  the  use  of  the  subsurface  packer  or 
roller  is  recommended. 

The  Canadian  field  pea  is  suggested  as  a  leguminous  croj)  which 
might  well  be  worth  trial.  The  peas  make  excellent  food  for  fatten- 
ing sheep  and  hogs.  A  good  stand,  it  is  claimed,  should  produce 
from  60  to  100  bushels  per  acre.     Some  trouble  may  be  experienced 
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from  lodging  of  a  heavy  crop,  but  with  the  improved  attachment  for 
mowers  but  little  trouble  is  now  generally  experienced  in  harvest- 
ing. The  crop  may  be  pastured  if  desired.  Mxed  with  barley  or 
oats,  the  peas  may  also  be  sown  as  a  hay  crop.  Trials  of  the  mixture 
of  the  field  peas  and  oats  are  already  reported  as  yielding  from  3  to 
7  tons  per  acre  in  North  Dakota.  The  peas  prove  a  meet  desirable 
crop  in  a  rotation  designed  for  improving  the  soil. 

The  growing  of  alfalfa  is  also  to  be  greatly  desired,  not  only  as  a 
valuable  asset  in  a  rotation  with  the  cereal  crops  and  as  a  soil  improver, 
but  as  an  adjunct  in  the  production  of  dairy  products,  the  feeling  of 
live  stock,  and  as  a  money  crop.  This  crop  has  been  grown  locaDy 
for  some  time  upon  some  of  the  inextensive  irrigated  lands  of  the 
stream  valleys  in  the  western  part  of  the  State,  where  it  produces, 
under  favorable  conditions,  two  or  three  fair  cuttings  per  season  of 
about  3  tons  total  yield  per  acre.  It  has,  however,  been  tried  onlr 
experimentally  upon  the  prairie  lands,  and  in  many  cases  such  triak 
have  resulted  in  failure  or  only  in  an  indifferent  success.  It  is  s&kl 
that  this  crop  can  not  be  successfully  grown  upon  most  of  the  pnuiie 
soils  of  the  area  without  artificial  inoculation  of  the  soil.  Since  in 
most  cases  in  which  growing  plants  were  examined  the  roots  wen 
found  to  be  nearly  or  entirely  without  tubercles,  some  weight  must 
be  given  this  beUef.  Aside  from  the  lack  of  bacteria,  the  soils  are  weD 
adapted  to  the  production  of  this  plant.  It  is  not  unlikely  that  at 
least  some  of  the  difficulty  experienced  in  growing  alfalfa  has  been 
brought  about  by  inefficient  preparation  of  the  land.  The  liberal 
use  of  stable  manure  is  favorable  to  the  inoculation  of  the  soil  and  the 
development  of  the  root  tubercles. 

The  selection  of  a  dry-land  strain  of  alfalfa  seed  produced  undn* 
conditions  of  soil  and  climate  similar  to  those  under  which  it  is  to  be 
grown  is  also  an  important  factor  in  the  successful  production  of  this 
crop  upon  the  prairie  soils  of  the  area.  In  other  western  States  ^alfs 
adapted  to  semiarid  conditions  is  successfully  grown  without  irriga- 
tion.    In  Idaho  two  crops  per  season  are  produced. 

In  Billletin  62  of  the  Idaho  experiment  station,  Dry  Fanning  m 
Idaho,  it  is  reconunended  that  the  crop  be  sown  upon  land  sununei^ 
fallowed  the  year  before,  using  seed  at  the  rate  of  4  to  8  pounds  per  acre 
if  drilled  and  twice  that  amount  if  sown  broadcast,  and  that  the  crop 
should  be  disked  in  the  spring  of  the  second  year,  having  the  disks  set 
nearly  straight.  It  would  probably  be  advisable  not  to  cut  too  closdv 
during  the  first  year's  growth  and  to  leave  the  foliage  upon  the  ground 
as  a  mulch.  The  dry-land  strains  should  reach  full  development  the 
third  season.  For  western  North  Dakota  seeding  during  the  latter 
part  of  the  month  of  May  is  thought  to  be  most  favorable  to  tb/b^ 
successful  growing  of  the  crop. 
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From  results  of  field  examinations  it  is  believed  that  the  heavier 
loams  of  the  northeastern  counties  of  the  area  would  prove  excellently 
adi^ted  to  the  production  of  the  sugar  beet.  This  should  be  demon- 
strated by  experiments,  and  should  these  prove  that  the  climatic 
conditions  are  suitable  there  is  little  reason  why  this  industry  should 
not  be  developed. 

The  growing  of  the  sugar  beet  upon  a  commercial  scale  can  not 
of  course  be  made  a  success  without  the  establishment  of  factories 
within  a  reasonable  distance  of  the  areas  of  production.  At  present 
there  is  no  factory  in  the  State.  In  some  of  the  sugar-beet  producing 
States,  however,  the  feeding  of  the  sugar  beet-  to  sheep  or  to  other 
stock  has  at  times  been  found  more  profitable  even  than  the  disposal 
of  the  crop  at  the  factory,  and  it  is  believed  the  growing  of  limited 
quantities  of  this  or  of  related  root  crops  for  such  purposes  in  at  least 
some  of  the  counties  of  the  western  half  of  North  Dakota  could  be 
made  a  profitable  step  in  the  rotation  of  cultivated  crops  with  the 
cereals. 

Vegetables  are  commonly  grown  for  home  use  or  for  local  market, 
the  hardier  vegetables,  such  as  onions,  cabbage,  cauliflower,  etc., 
producing  good  returns. 

Tree  fruits  are  but  little  grown  and  the  few  efforts  in  their  produc- 
tion have  resulted  in  indifferent  success.  The  growing  of  small  fruits, 
consisting  of  strawberries,  bramble  fruits,  currants,  etc.,  gives  greater 
promise  of  success,  although  protection  by  heavy  mulching  during  the 
winter  is  generally  necessary. 

In  connection  with  the  production  of  hay,  root,  and  forage  crops 
suggested,  the  production  of  a  greater  quantity  of  dairy  products  and 
the  turning  off  annually  of  a  limited  number  of  head  of  fat  stock  could 
be  practiced.  This  would  open  the  way  for  a  more  diversified  system 
of  agriculture,  lessen  the  risk  of  loss  from  unfavorable  seasons  encoun- 
tered in  the  production  of  but  a  single  or  at  most  of  but  two  or  three 
cereal  crops,  and  provide  for  soil  improvement  through  the  growing 
of  leguminous  crops,  the  return  to  the  soil  of  the  manure,  the  rotation 
of  crops,  and  the  practice  of  tillage  operations  resulting  in  better 
physical  conditions  of  the  soQ. 

The  planting  of  groves  and  windbreaks,  consisting  mainly  of  cotton- 
wood  and  box  elder,  about  the  buildings  of  the  farm  is  quite  common. 
The  trees  usually  do  well  with  a  little  care  during  the  early  period  of 
growth,  and  the  custom  might  well  be  extended. 

CONDmON    OF   THE   RANCHING    INDUSTRY. 

In  North  Dakota  the  laws  in  regard  to  fencing  private  lands  are 
designed  to  protect  the  homesteader,  who  is  not  required  to  construct 
fences  in  order  to  protect  his  crops  from  the  depredations  of  stock 
which  may  be  grazing  in  the  vicinity,  and  who,  for  any  losses  which 
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may  occur  from  trespass  by  such  stock,  may  collect  damages  from 
the  owner  of  the  stock.  Owing  to  this  fact  there  has  been  developed 
within  the  area  two  antagonistic  industries,  represented  by  the  rancher 
and  by  the  homesteader.  Before  the  advent  of  the  homesteader  the 
rancher  made  free  use  of  the  public  range.  With  the  coining  of  the 
homesteader  his  field  of  operations  became  limited,  since  he  could 
rarely  afford  to  maintain  constant  guard  over  his  herds  in  order  to 
prevent  injury  to  the  crops  of  the  homesteaders  who  had  perhaps 
taken  up  residence  upon  all  sides. 

While  the  rancher  has  in  general  looked  upon  the  development  <rf 
farming  upon  the  arable  lands  as  inevitable,  and  has  in  most  cases 
displayed  a  spirit  of  fairness,  the  coming  of  the  homesteader  has  not 
in  all  sections  been  welcome,  for  the  rancher  has  been  forced  to  retreat 
before  advancing  settlement,  often  at  no  little  pecuniary  loss. 

This  condition  has  brought  about  the  decline  of  the  ranching  in- 
dustry over  nearly  the  entire  area  surveyed,  with  the  exception  of 
such  sections  as  are  not  adapted  to  farming. 

The  ranching  industry  is  now  confined  to  those  broken  sectioos 
known  as  the  *'Bad  Lands."  Here  most  of  the  slopes  and  valleys 
support  a  fair  growth  of  nutritious  grasses,  water  is  at  hand,  and 
during  winter  the  snow  is  swept  from  the  unprotected  slopes  by  the 
wind,  which  exposes  the  dried  grasses  so  that  stock  may  get  at  them. 
In  case  of  severe  storms  the  stock  may  readily  find  shelter  in  the 
wooded  stream  bottoms  and  behind  the  protecting  walls  of  the  narrow 
ravines  and  coulfies.  The  ^'Bad  Land''  sections,  while  valueless  for 
farming  and  while  supporting  a  less  heavy  growth  of  grasses  than  the 
level  or  rolling  prairie  lands,  are  thus  eminently  adapted  to  grazioe* 
and  usually  are  preferred  by  the  rancher  to  the  more  open  prairie 
lands.  In  these  rough,  broken  districts  and  in  a  few  other  sections  of 
the  area,  particularly  within  the  confines  of  the  Indian  reservaticHiB, 
which  are  leased  in  large  tracts  for  grazing  purposes  or  to  which 
grazing  permits  are  issued  for  a  consideration  to  owners  of  smal 
herds,  the  grazing  of  live  stock  is  still  the  leading  and  an  important 
industry. 

Ranching  is  accompanied  with  considerable  risk,  owing  to  the  lia- 
bility of  sudden  and  severe  blizzards  of  winter  or  heavy  falls  of  snow. 
In  case  of  the  former  the  animals,  if  not  protected,  will  often  drift 
before  the  storm  for  many  miles,  which  frequently  results  in  the  loss 
of  many  of  the  older  or  weaker  members  of  the  herds.  In  case  of  the 
deep  snows  the  grazing  lands  are  so  covered  that  the  animals  are 
unable  to  procure  food,  unless  provision  for  feeding  them  has  been 
made. 

Many  have  suffered  severely  from  winter  losses,  and  the  practice 
of  allowing  the  stock  to  rough  it  during  the  winter  is  less  common 
than  formerly.    The  more  provident  ranchers  have  during  the  last 
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few  seasons  usually  realized  good  profits,  owing  to  prevailing  good 
market  prices  for  cattle  and  horses.  Since  the  limit  to  which  the 
stock  may  be  ranged  has  suffered  restriction  through  homesteading 
of  the  •public  lands,  a  greater  amount  of  winter  feeding  has  become 
necessary.  In  the  case  of  cattle  about  1  ton  of  hay  for  each  head  is 
considered  adequate  for  one  hundred  days'  feeding,  or  sufficient  to 
carry  each  animal  through  the  winter  season.  Prairie  hay  is,  how- 
ever, secured  with  greater  difficulty  each  year,  since  the  best  hay 
lands  have  been  secured  by  the  homesteader,  making  further  reduc- 
tion in  the  size  of  the  herds  necessary. 

Cattle  are  the  most  important  product  of  the  ranching  industry, 
followed  by  sheep  and  horses.  The  size  of  the  ranches  and  herds 
varies  considerably,  but  the  smaller  ranch  now  predominates.  Some 
of  the  ranchers  own  several  thousand  acres  of  land,  while  others  lease 
the  greater  part  of  their  grazing  land. 

Most  of  the  range  cattle  are  grades  of  the  Hereford,  Aberdeen- 
Angus,  and  Shorthorn  breeds.  The  cattle  are  shipped  to  market  in 
early  fall  without  being  grain  fed,  and  many  are  sold  to  the  farmers 
of  the  Central  States  as  feeders.  The  importing  of  2-year-old 
Texas  steers  to  be  finished  on  the  range  is  quite  frequently  practiced, 
the  cost  of  such  animals  ranging  usually  from  $25  to  $30  a  head. 
These  animals  are  generally  expected  to  about  double  in  value  within 
two  years.  The  most  of  the  feeding  is  done  during  the  months  of 
January,  February,  and  March.  The  cost  of  raising  cattle  with  free 
range  is  estimated  at  about  $4  per  year.  In  the  **Bad  Lands''  dis- 
tricts from  30  to  40  acres  range  per  head  per  year  is  usually  con- 
sidered necessary,  while  upon  the  rolling  or  more  heavily  grassed 
prairie  lands  from  10  to  15  acres  per  head  per  year  is  considered 
sufficient. 

Sheep  rank  next  to  cattle  in  importance,  and  there  are  a  number  of 
ranches  in  the  area  carrying  from  2,000  to  as  many  as  16,000  sheep 
each.  The  herds  are  split*  up  into  bunches  of  from  1,000  to  3,000 
each  and  grazed  over  certain  territory,  each  under  the  care  of  a 
herder  and  dog.  The  sheep  are  allowed  to  graze  during  the  day  and 
are  bunched  or  corralled  at  night.  In  the  aggregate  a  considerable 
number  are  lost  through  the  depredations  of  wolves  and  coyotes,  and 
during  the  severe  storms  of  winter  the  loss  of  stock  is  sometimes 
excessive.  Grazing  is  continued  all  winter,  except  during  the  most 
severe  weather,  when  the  flocks  are  kept  in  corrals  and  fed  hay. 
From  40  to  60  acres  of  range  per  100  head  of  sheep  is  usually  required. 
In  feeding  during  the  winter  from  1 J  to  2 J  tons  of  hay  per  day  for 
each  100  head  is  usually  considered  sufficient  for  even  the  most 
severe  winters.  During  some  winters  but  little  feeding  is  necessary. 
The  sheep  are  mostly  of  the  Rambouillet,  Shropshire,  Lincoln. 
Southdown  or  Merino  blood,  and  grades  of  these  various  breeds. 
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Of  these  the  ^iropshire  is  usually  considered  the  most  hardy.  The 
cost  of  production  is  usually  estimated  at  from  75  cents  to  $1  per 
head  per  year.  The  average  annual  wool  cUp  per  sheep  is  stated  to 
be  from  6  to  7  pounds  for  each  full-grown  animal,  yearlings  nisuaDr 
shearing  from  5  to  5^  pounds.  The  price  obtained  for  wool  ranges 
from  15  to  20  cents  a  ]x>und.  A  certain  number  of  the  sheep  are 
marketed  every  year,  the  old  ewes  and  wethers  being  shipped,  a  coih 
siderable  number  of  which  are  sold  as  feeders,  no  sheep  being  fat- 
tened within  the  ranching  districts. 

Horses  are  raised  in  much  the  same  manner  as  cattle  and  sheef), 
being  allowed  to  graze  the  year  around  and  fed  with  prairie  hay  only 
during  the  more  severe  winter  weather.  The  cost  of  production  rf 
horses  is  usually  very  low,  the  principal  cost  being  in  obtaining 
desirable  staUions. 

The  water  supply  in  the  ranching  districts  is  obtained  from  the  few 
rivers  and  creeks  of  perennial  flow,  and  from  springs,  pools,  or  wito* 
holes  in  the  beds  of  the  lai^er  streams  of  intermittent  flow.  In  the 
principal  grazing  districts  of  the  ''Bad  Lands"  the  water  supply  is 
obtained  from  the  Little  Missouri  River  and  from  intermittent  tribu- 
taries of  this  stream.  Except  during  the  very  driest  seasons  tbt 
water  supply  is  sufficient  for  the  range.  Water  of  good  quality  may 
be  obtained  in  the  lower  places  by  digging  to  a  depth  of  from  5  te 
30  feet. 

In  other  portions  of  the  area  the  question  of  water  suppiy  for  stock 
sometimes  becomes  a  more  serious  one,  but  in  most  districts  water 
can  be  obtained  at  a  moderate  depth  by  sinking  weUs  in  the  couUe 
bottoms,  or  reservoirs  for  storing  the  flood  waters  may  often  be  con- 
structed at  the  expense  of  a  few  dajrs'  labor  in  throwing  earthen  daias 
across  some  of  these  drainage  ways. 

Some  of  the  well  water  of  the  area,  and  also  that  in  many  of  tke 
water  holes,  contains  considerable  quantities  of  alkah,  but  it  is  only 
in  exceptional  cases  that  the  concentration  becomes  great  enough  te 
render  the  supply  unserviceable  for  stock. 

Among  the  native  range  grasses  of  value  for  grazing  and  for  the  jm)- 
duction  of  wild  prairie  hay,  the  grama  grass  (BoiUdoua  sp.),  western 
wheat  grass  (Agropyron  smiihii),  prairie  Jime  grass  ( Koderia  cri9taia\ 
buffalo  grass  (BucJdoe  dactyloides),  sand  grass  (Calamomlfa  lonfftfoKa), 
and  the  needle  grass  (Stipa  comaia)  may  be  mentioned  as  of  the  most 
common  occurrence  and  greatest  importance.  Of  these  the  grama 
grass,  buffalo  grass,  and  the  western  wheat  grass,  commonly  caDed 
"bluestem,''  are  considered  the  most  valuable  for  grazing  purposes. 
The  western  wheat  grass  or  "bluestem"  is  found  principaUy  upon  the 
richer  soils,  where  it  soon  crowds  out  all  other  grasses.  Tlie  sand 
grass  is  usually  found  in  areas  where  the  subsoil  is  somewhat  sandy. 
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This  grass,  though  it  makes  a  luxuriant  growth,  is  not  very  palatable 
to  stock  or  very  nutritious. 

While  the  grazing  capacity  of  the  range  has  in  some  localities  been 
severely  taxed,  an  overgrazed  condition  is  probably  not  as  conmion 
as  in  many  other  of  the  westeru  grazing  States.  It  is  possible  that 
some  improvement  might  be  effected  to  native  hay  meadows  by 
sowing  timothy  or  red  top  or  a  mixture  of  these.  A  light  harrowing 
of  the  hay  stubble,  followed  by  sowing  before  the  first  snows,  has 
been  found  to  produce  conditions  most  favorable  to  germination  in 
attempts  to  improve  grazing  lands  elsewhere. 

FUTURE   OF  THE   GRAZING   INDUSTRY. 

It  is  probable  that  in  relatively  limited  districts  of  the  rougher, 
hilly  portions  of  the  area,  as  in  the  *'Bad  Lands''  along  the  Little 
Missouri  River  and  its  tributaries,  grazing  will  continue  to  be  a 
permanent  and  the  most  important  industry.  The  future  develop- 
ment of  the  industry  in  these  districts  wiU  likely  be  marked  by  the 
keeping  of  smaller  herds  and  the  production  of  improved  grades  of 
more  carefully  protected  stock. 

The  ranching  industry  is,  however,  in  imminent  danger  of  still 
fmlher  curtailment.  Even  in  the  rougher  **Bad  Lands"  districts, 
small  areas  of  tillable  land  along  the  more  gentle  slopes  and  stream 
bottoms  are  found  here  and  there,  and  with  the  exhaustion  of  the 
public  lands  in  the  more  attractive  districts  and  under  stress  of 
pressure  exerted  in  the  rush  for  free  government  homesteads,  even 
the  **Bad  Lands"  districts  are  now  in  places  being  invaded  by  the 
homesteader.  In  most  cases  only  a  small  proportion  of  the  land 
acquired  can  ever  be  profitably  farmed.  The  greater  proportion  of 
each  homestead  is  adapted  only  to  grazing,  and  yet  of  insufficient 
extent  to  maintain  enough  stock  to  make  this  a  profitable  source  of 
income.  Under  the  prevailing  climatic  conditions,  to  attempt  to 
provide  for  a  family  from  the  profits  of  production  from  the  limited 
amoxmts  of  the  ordinary  hay  or  grain  crops  possible  under  these  cir- 
cumstances is,  to  say  the  least,  a  hazardous  imdertaking.  While  a 
few  of  the  more  frugal  and  industrious  may  succeed  for  a  time,  the 
total  value  of  the  resources  developed  by  any  extensive  settlement 
would  under  the  prevailing  conditions  undoubtedly  fall  far  short  of 
that  produced  in  the  normal  course  of  the  grazing  industry  which 
would  be  displaced. 

The  utilization  of  these  small  areas  of  arable  land  by  those  engaged 
in  the  stock-raising  industry  for  the  production  of  forage  or  rough 
fodder  crops  and  grains  such  as  kafir  com,  millet,  oats,  etc.,  would, 
upon  the  other  hand,  constitute  a  valuable  supplement  to  the  range, 
in  providing  against  loss  during  severe  winters. 
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The  160-acre  homestead  is,  in  these  broken  districts,  usually 
insufficient  to  provide  a  working  basis  for  the  prosecution  of  either 
the  farming  or  the  grazing  industries.  It  would  appear  that  certdn 
modifications  in  the  present  homestead  laws,  increasing  the  amount 
of  land  to  which  the  homesteader  may  obtain  patent  in  these  more 
or  less  broken  and  untillable  areas,  would  open  the  way  for  the 
development  of  a  system  of  mixed  farming  and  grazing  under  whicb 
a  limited  amoimt  of  stock  could  be  grazed  upon  the  more  broken 
lands  in  connection  with  the  production  of  hay,  forage,  and  gnuB 
crops  upon  the  tillable  areas. 

In  some  favorable  portions  of  the  area  surveyed  such  a  system  has 
for  some  time  been  followed  with  generally  good  results.  In  some 
of  the  districts  along  the  Missouri  River,  where  this  practice  has  prp- 
vailed,  oats  and  hay  have  been  the  principal  crops.  These  have  heen 
fed  to  cattle  and  the  surplus  sold  at  good  profit. 

PROBABLE  TREND   OF   AGRICULTURE. 

A  gradual  increase  in  the  number  of  stock  upon  the  farms  in  tke 
older  portions  of  the  area  may  be  looked  for  with  the  developmem 
of  a  more  diversified  system  of  agriculture.  In  some  of  these  (Jder 
settled  farming  districts  at  the  present  time  the  annual  output  of 
stock  is  said  to  compare  favorably  with  the  production  for  the  swne 
territory  during  the  former  ranching  period. 

The  general  crops  during  the  past  few  seasons  have  been  sriccessfuL 
and  this  has  stimulated  the  development  of  agriculture  and  resulted 
in  a  rapid  transition  from  grazing  to  farming. 

Unfortimately  many,  particularly  among  the  more  recent  settles, 
encouraged  by  recent  success,  have  gone  heavily  into  debt  and  are 
staking  their  success  upon  the  production  of  a  single  crop.  These 
have  assumed  risks  which,  if  continued,  toust  sooner  or  later  resuh 
in  failure.  However,  while  the  recurrence  of  occasional  dry  seasons 
must  be  expected,  unquestionably  agriculture  is  capable  of  b«Dg 
permanently  established  over  practically  the  entire  area  surveyed, 
with  the  exception  of  the  more  hilly  and  broken  tracts,  and  the  indus- 
trious and  provident  farmer  who  tills  the  soil  with  a  view  to  conserv- 
ing moisture,  who  diversifies  his  crops,  and  supplements  agriculture 
with  stock  raising,  will  be  able  to  suffer  occasional  unfavorable  sea- 
sons and  still  reap  a  fair  profit  upon  his  investment. 

Soils. 

The  soils  of  the  area  fall  into  two  grand  groups,  transported  soib 
and  residual  soils,  the  material  comprising  the  former  having  been 
transported  from  a  greater  or  less  distance  by  natural  agencies,  while 
the  latter  have  been  derived  from  the  decay  or  weathering  in  place  of 
the  underlying  rocks. 
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Each  of  these  main  groups  may  be  further  subdivided  into  a  num- 
ber of  natural  subgroups  according  to  the  character  of  the  material 
from  which  they  have  been  derived  and  agencies  controlling  their 
mode  of  formation  and  subsequent  modification. 

Under  each  subgroup  occur  one  or  more  soil  types,  or  groups  of 
types,  each  of  which  is  represented  upon  the  map  accompanying  this 
report  by  a  distinct  color. 

In  this  preliminary  survey  a  number  of  distinct  soil  types,  which 
in  the  detailed  soil  surveys  would  be  shown  upon  the  maps  in  distinct 
colors,  have  been  combined  into  a  single  class  or  group  of  types  and 
represented  by  a  single  color.  But  little  attempt  was  made  to  recog- 
nize either  the  smaller  bodies  of  soils  or  the  minor  distinctions  of 
texture  such  as  demand  representation  upon  the  larger  scale  maps 
published  in  connection  with  the  more  detailed  surveys.  The  group- 
ing of  types  has  been  based  upon  similarity  in  origin,  in  agricultural 
value,  and  in  importance  for  dry  farming,  the  principal  objects  of 
this  survey  being  to  supply  a  demand  for  general  information  regard- 
ing the  possibilities  of  dry-land  farming  and  to  delimit  in  a  general 
way.  the  areas  suited  to  fanning,  mixed  farming  and  grazing,  and 
grazing  alone.^ 

The  soil  types,  or  groups  of  types,  shown  by  distinct  colors  in  the 
map  represent  a  number  of  soil  series.  A  soil  series  consists  of  a 
number  of  types  similar  in  general  features  of  origin,  mod^  of  forma- 
tion, and  relation  to  agriculture,  but  differing  essentially  in  texture 
or  the  relative  amount  of  particles  of  different  sizes  of  which  they  are 
composed.  A  complete  soil  series  would  thus  consist  of  a  number  of 
soil  types  possessing  like  general  features,  but  ranging  in  texture  from 
coarse,  gravelly  material  to  heavy  silts  and  clays.  The  general  system 
of  classification  can  be  seen  at  a  glance  in  the  legend  of  the  map. 

In  many  cases  the  boundary  lines  separating  the  various  soil  types 
upon  the  map  are  necessarily  arbitrary,  there  being  more  or  less  over- 
lapping of  the  materials,  one  type  merging  into  another  by  insensible 
degrees. 

Since  some  of  the  types  or  groups  of  types  represented  upon  the 
soil  map  embrace  large  areas  where  the  soil  material  is  similar  but 
the  topography,  and  consequently  the  adaptation  to  cultivation,  vary 
widely,  a  land  classification,  showing  the  character  of  siu*face,  has  also 
been  introduced.  These  differences  are  shown  by  different  rulings 
in  the  group  color. 

The  most  of  the  soils  of  the  area  surveyed  are  marked  by  a  rela- 
tively large  amount  of  humus  or  organic  matter,  the  accumulation 
of  which  is  favored  by  the  prevailing  short  simmier  season  and  mod- 

o  For  a  more  detailed  description  of  the  soils  and  agricultural  conditions  in  certain 
limited  areas  covered  by  the  general  survey,  the  reader  is  referred  to  reports  upon  the 
soil  surveys  of  the  Williston,  McKenzie,  and  Morton  areas. 
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erate  to  low  temperatures — conditions  which  retard  the  chemical  and 
bacterial  activities  bringing  about  decomposition  of  vegetable  matter. 
Hie  proportion  of  organic  matter  of  the  soil  is,  however,  subject  to 
gradual  decrease,  corresponding  to  the  decrease  in  precipitation  from 
east  to  west  across  the  area. 

With  the  exception  of  a  few  types  of  limited  extent  and  of  thoae 
occupying  the  broken  and  hilly  districts,  the  soils  of  the  area  are 
readily  cultivated,  and  possess  featiu*es  of  texture  and  structure  which 
render  them  retentive  of  moisture  and  well  fitted  to  respond  to  the 
methods  used  in  other  semiarid  dry-farming  districts. 

A  brief  description  of  the  principal  features  of  the  various  soil 
groups,  subdivisions,  and  series  follows. 

TRANSPORTED   SOILS. 

Transported  soils  cover  considerably  more  than  one-half  of  the 
entire  area  mapped,  occurring  over  its  northern  and  eastern  portioDs. 
The  soils  of  this  group,  except  in  the  vicinity  of  the  areas  occupied 
by  residual  soils  in  which  more  or  less  intermingling  of  the  material 
of  the  two  groups  has  taken  place,  consist  entirely  of  material  carried 
to  its  present  position  and  deposited  by  various  agencies.  Some  of 
the  transported  soils  owe  their  origin  and  formation  to  agencies  wfaicli 
are  actively  engaged  in  transporting  and  depositing  soil  material  at 
the  present  time,  but  the  soils  over  by  far  the  greater  proi>ortion  of 
the  area  covered  by  transported  soils  owe  their  formation  to  forces 
which  are  here  no  longer  active,  and  which  operated  under  dimatk 
conditions  of  a  former  period  since  profoundly  altered. 

The  soils  of  this  group,  derived  and  transported  from  a  more  or 
less  distant  source,  consist  of  several  subdivisions,  according  to  the 
character  of  the  agencies  of  transportation  and  deposition.  Th^ 
will  be  discussed  imder  the  following  heads:  Soils  of  the  glacial  drift, 
which  owe  their  origin  to  the  soil-forming  and  transporting  i>ower  ot 
moving  ice;  soils  of  the  glacial  terraces,  consisting  of  glacial  debris 
and  alluvial  material  deposited  by  ancient  streams  issuing  from  the 
glacier;  soils  of  the  glacial  lakes,  composed  of  reworked  glacial  detritus 
and  sediments  borne  by  former  streams  and  deposited  in  tiie  watcn 
of  ancient  lakes;  alluvial  soils  of  more  recent  formation,  occupying 
the  present  stream  valleys  and  originating  in  the  degradation  of  the 
land  and  the  deposition  of  the  material  in  favorable  localities  from 
nmning  water;  and  aeolian  soils,  or  those  owing  their  formation  to 
the  transporting  power  of  winds. 

Soils  of  thb  Qlacial  DsnT — Williams  Series. 

The  glacial  drift,  which  consists  of  material  having  a  depth  of  from 
a  few  to  more  than  100  feet,  within  the  area  under  discussion,  gives 
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rise  to  the  soils  of  the  Williams  series,  occupying  the  greater  part  of 
the  northern  and  eastern  two*thirds  of  the  area  surveyed. 

The  soils  of  the  WiUiams  series  have  been  derived  by  the  grinding 
and  commingling  of  rocks  and  earth  scraped  from  the  surface  by 
advancing  glaciers.  Much  of  the  material,  which  consists  of  fine 
earth  intermingled  with  rock  fragments  ranging  in  size  from  pebbles 
to  huge  bowlders,  has  been  derived  from  the  harder  rocks  far  to  the 
northeast  of  the  district  in  which  it  has  been  deposited.  With  the 
advance  of  the  glacier,  slopes  have  been  planed  off,  hills  partially 
leveled,  and  the  valleys  filled  with  the  detritus,  and  upon  the  final 
melting  of  the  glacier  the  burden  of  fine  earth,  gravel,  and  bowlders 
borne  within  and  upon  the  ice  has  been  deposited  as  a  mantle  of 
drift  over  the  altered  land  surface.  Consequently,  rounded  or 
flattened  gravel  and  bowlders  worn  smooth  by  the  grinding  action 
of  the  glacier  are  a  characteristic  feature  of  the  soils  of  this  series. 
While  the  material  has  in  places  been  subjected  to  a  rude  assorting 
by  glacial  waters  issuing  from  the  melting  ice,  with  the  collection  of 
sand,  clay,  silt,  gravel,  and  bowlders  in  lenses  or  pockets,  the  material 
is  generally  imstratified,  the  mass  being  a  heterogeneous  mixture  of 
earth  and  more  or  less  worn  rock  fragments.  Rounded  and  often 
scored  and  polished  bowlders  of  the  harder  rocks,  entirely  unUke  the 
rocks  underlying  the  mantle  of  glacial  drift,  are  scattered  at  intervals 
or  occur  in  groups  throughout  the  soil  mass  or  upon  its  surface. 

While  the  limit  to  which  the  ice  extended  during  the  Wisconsin 
stage  of  the  Glacial  period  is  marked  by  the  great  Altamont  terminal 
moraine,  the  soils  of  the  Williams  series,  derived  from  an  earlier 
glacial  drift,  extend  far  to  the  south  and  west  of  this  moraine  and  to 
some  distance  beyond  the  Missouri  River.  The  occurrence  of  the 
earlier  glacial  till  or  drift,  glacial  valleys,  and  other  characteristic 
ice-modified  forms  of  landscape,  and  of  glacial  pebbles  and  glacial 
bowlders,  give  ample  proof  that  this  part  of  the  area  has  been  sub- 
jected to  glacial  action,  but  at  an  earUer  time  than  the  more  northern 
section. 

In  the  vicinity  of  the  line  of  contact  between  the  residual  soils  of 
the  southwestern  part  of  the  State  and  the  transported  soils  of  the 
WiUiams  series  the  older  drift  gradually  thins  out  and  there  occurs 
a  belt,  usually  several  miles  in  width,  over  which  the  soils  are  com- 
posed of  the  two  materials  intermingled.  Along  the  western  and 
northern  boundaries  of  the  region  covered  by  the  residual  soils  of  the 
Morton  series  the  original  drift  has  been  largely  or  entirely  eroded 
away,  leaving  only  the  rounded  glacial  pebbles  and  bowlders  to 
indicate  the  former  encroachment  of  the  ice.  Such  rock  fragments 
often  rest  directly  upon  the  residual  soils  of  the  Morton  series  and  are 
foimd  for  some  distance  beyond  the  boimdary  separating  the  trans- 
ported and  the  residual  soils. 
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The  soils  of  the  WiUiams  series  are  prevailingly  of  a  dark-^ray  or 
light-brown  to  dark-brown  color,  genentlly  underlain  at  from  8  to  12 
inches  by  lighter  brown  subsoils,  which  usually  grade  quickly  into 
light-gray  or  ashen  or  putty-colored  calcareous  subsoils  of  fine,  often 
silty,  textiu*e,  the  proportion  of  lime  being  in  some  cases  extremely 
high. 

The  calcareous  material  has  been  derived  from  the  grinding  and 
commingling  of  limestone  rocks,  and  in  places  has  been  subject  to 
further  concentration  by  deposition  from  percolating  waters,  incrust- 
ing  and  more  or  less  completely  cementing  the  gravels  sometimes 
found  in.  the  subsoil.  While  the  lime  content  in  the  subsoils  of  this 
series  is  occasionally  so  excessive  as  to  prove  detrimental  to  the 
growth  of  the  flax  plant,  it  rarely  causes  unfavorable  conditions  for 
the  production  of  other  crops  and  is  more  frequently  beneficial  than 
otherwise. 

The  character  of  the  siuface  is  subject  to  great  variation,  the  soik 
of  this  series  occurring  over  the  nearly  level  prairies  of  the  ground 
moraine  and  the  exceedingly  hilly  Coteau  belt  already  described,  and 
including  partly  broken  and  dissected  land  forms  between  these  two 
extremes.  Arrested  or  deficient  drainage  is  a  common  feature  of  the 
soils,  in  common  with  all  the  soils  of  a  morainic  country  not  yet 
traversed  by  streams.  In  the  vicinity  of  the  infrequent  stream  val- 
leys, however,  the  land  siuf  ace  is  being  dissected  by  tributary  coulte 
and  drainage  established. 

The  soils  of  the  Williams  series  are  similar  in  general  charactenstks 
and  may  be  considered  the  semiarid  prototypes  of  the  soils  of  the 
Marshall  series,  covering  extensive  areas  of  the  more  humid  glaciated 
regions  to  the  south  and  east  of  the  area  under  discussion.  The  s(»ls 
of  the  Williams  series,  however,  differ  primarily  from  those  of  the 
Marshall  series  in  the  lighter  color  of  the  soil  and  subsoil.  They  have 
been  subject  to  less  leaching  and  to  the  incorporation  of  less  oiganic 
matter,  owing  principally  to  a  more  restricted  rainfall. 

Soils  of  this  series  have  been  of  great  importance  in  the  develop- 
ment of  both  the  ranching  and  the  farming  industries  and  where  not 
too  stony,  poorly  drained,  or  hilly  or  broken  are  well  adapted  to  the 
production  of  dry-farmed  crops. 

Under  the  Williams  series  a  number  of  soil  types  and  groups  have 
been  mapped,  which  will  be  described  individually  in  subsequent 
pages. 

Soils  op  the  Glacial  Terraces — Williston  Series. 

The  soils  of  the  glacial  terraces  occupy  areas  of  limited  extent  on 
the  upper  benches  or  terraces  of  valleys  formerly  traversed  by 
streams  of  much  greater  volume  than  those  occupying  the  most  of 
these  valleys  at  the  present  time.  The  soils  or  this  subdivision 
belong  to  the  Williston  series,  and  owe  their  origin  to  the  reworking 
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and  redeposition  of  glacial  drift  material.  The  deposits  were  at  one 
time  much  more  extensive  than  at  present,  the  terraces  having  been 
subsequently  eroded  by  the  streams  traversing  the  valleys.  The 
soils  of  this  series  have  been  mapped  under  a  single  group  of  the 
Williston  gravelly  loams. 

Soils  op  thb  Glacial  Lakes — Fa,bgo  Series. 

The  lacustrine  soils,  embracing  the  soils  of  the  Fargo  series,  occur 
throughout  the  glaciated  portion  of  the  State.  In  the  hilly  Coteau 
belt  of  the  Altamont  moraine  small  bodies  of  the  soils  of  this  series 
are  as  numerous  as  the  lakes  and  ponds  which  occupy  the  hollows 
between  the  crests  and  slopes  of  the  hills,  but  such  areas  are  usually 
of  too  limited  extent  to  be  shown  in  the  map.  Farther  to  the  north 
and  east  of  the  moraine,  upon  the  plains  and  in  that  portion  of  the 
Mouse  River  Loop  country  formerly  occupied  by  the  waters  of  glacial 
Lake  Souris,  more  extensive  bodies  occur,  similar  in  origin  and  in 
essential  features  to  the  soils  of  the  plains  of  the  Red  River  Valley,  in 
eastern  North  Dakota  and  western  Minnesota,  which  mark  the  site 
of  ancient  glacial  Lake  Agassiz. 

The  more  extensive  soil  bodies  of  the  Fargo  series  owe  their  origin 
to  the  reworking  of  glacial  detritus  and  the  deposition  of  the  sedi- 
ments in  the  waters  of  glacial  lakes  by  streams  issuing  from  the 
glaciers.  The  smaller  bodies  of  soil  are  often  due  to  the  filling  of 
the  small  lakes  and  sloughs  by  sediments  derived  from  the  adjacent 
slopes  and  borne  into  the  depressions  by  flood  waters  of  heavy  rains 
or  by  the  wind,  accompanied  by  the  growth  and  decay  of  aquatic  or 
semiaquatic  grasses,  sedges,  or  other  vegetation,  which  has  played 
an  important  r61e  in  the  origin  and  modification  of  the  Fargo  soils. 

The  soils  of  the  Fargo  series  consist  of  dark-colored  to  black  surface 
soils,  usually  carrying  a  large  percentage  of  organic  matter,  underlain 
by  drab  to  dark-brown,  nearly  black,  or  mottled  subsoils,  rich  in 
lime  and  frequently  of  a  silty  texture. 

The  soils  of  this  series  have  in  places  been  subjected  to  consider- 
able modification,  subsequent  to  their  formation,  by  the  action  of 
wind  and  from  the  addition  of  recent  sediments.  Much  of  the 
coarser  material  occurring  in  the  series  within  the  area  surveyed 
probably  consists  mainly  of  original  glacial  morainic  material  dis- 
tributed by  the  waters  of  the  former  glacial  Lake  Souris. 

Owing  to  the  occurrence  of  these  soils  in  nearly  level,  low-lying 
areas  of  deficient  drainage,  artificial  drainage  is  frequently  necessary 
to  render  them  productive,  and  many  of  the  less  extensive  areas  are 
utilized  only  for  grazing  or  for  the  production  of  wild  hay.  The 
more  extensive  and  better  drained  bodies  are,  however,  extremely 
productive  and  rank  among  the  most  valuable  lands  of  the  area 
surveyed. 
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Alluvial  Soub. 

The  alluvial  soils  found  throughout  the  area  in  the  stream  valleys 
have  been  derived  by  erosion  of  the  rocks  and  soils  of  the  country 
traversed  by  the  streams  and  their  tributaries,  transported  by  these 
streams,  chiefly  during  periods  of  flood,  and  deposited  from  slack 
water  on  their  flood  plains. 

Unlike  the  transported  glacial  drift  and  lacustrine  soils,  which  owe 
their  formation  chiefly  to  agencies  no  longer  active,  the  alluvuJ  soils 
are  of  recent  origin  and  the  agencies  forming  them  are  still  active  in 
their  formation.  Small  soil  areas  included  with  the  alluvial  soils  are 
probably  largely  of  material  distributed  by  former  glacial  streams, 
and  these  would  be  recognized  as  members  of  the  Williston  series  in 
the  construction  of  a  more  detailed  map. 

The  alluvial  soils  of  western  North  Dakota  are  made  up  of  two 
quite  distinct  groups  or  classes,  viz,  the  alluvial  soils  of  the  Missouri 
River  and  its  tributaries  and  the  alluvial  soils  of  the  Mouse  Biver 
Valley. 

BOILB  OF  THE   MISSOURI  RIVBB  AND  ITS  TRIBUTABIES. 

The  soils  along  the  Missouri  River  and  its  tributaries  comprise 
members  of  the  Laurel  and  of  the  Wade  series.  Several  types  in 
both  of  these  series  were  recognized  and  described  in  detail  in  the 
reports  upon  the  soil  surveys  of  the  Williston,  McKenzie,  and  Morton 
areas. 

Owing  to  the  prevalence  of  easily  eroded  material  over  the  drain- 
age areas  of  the  smaller  streams  and  tributaries,  the  occurrence  of 
torrential  rains  and  limited  amoxmt  of  protecting  vegetation  &nd  to 
the  wide,  shallow,  shifting  character  of  the  lai^er  streams  vast  quan- 
tities of  sediments  are  being  continually  shifted,  assorted,  and 
deposited  with  every  flood,  filling  some  of  the  stream  valleys  to  a 
great  depth  and  causing  frequent  alteration  or  modification  in  the 
character  of  the  deposits  covering  the  lower  slopes  and  terraces  of 
the  river  flood  plains. 

The  valley  of  the  Missouri  River  is  occupied  chiefly  by  the  soib 
of  the  Laurel  series,  consisting  of  Ught-gray  to  dark-colored  sedi- 
ments occupying  nearly  level  or  slightly  sloping  stream  terraces  and 
flood  plains.  Some  of  the  material  entering  into  the  composition 
of  the  soils  of  this  series  has  probably  been  transported  from  rela- 
tively great  distances,  while  some  is  derived  from  the  adjacent  areas 
of  the  Morton  and  of  the  WiUiams  soils. 

The  soils  of  the  Wade  series  are  derived  mainly  from  material 
washed  from  the  Morton  soils  and  from  erosion  of  the  soft  rocks 
outcropping  along  the  streams  traversing  the  eroded  and  dissected 
districts  of  the  western  part  of  the  State.  They  occupy  the  small 
stream  valleys  tributary  to  the  Missouri  River. 
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For  the  purposes  of  this  general  survey  it  was  not  thought  advis- 
able to  attempt  to  separate  the  soils  of  these  two  series,  the  differ- 
ences being  those  mainly  of  geological  origin. 

Tlie  soils  of  these  two  series,  of  which  three  groups  of  types  were 
recognized  and  represented  in  the  accompanying  map,  comprise  the 
greater  proportion  of  the  alluvial  soils  of  the  area.  The  lower  lying 
terraces  are  in  many  places  heavily  timbered  with  cottonwood,  elm, 
box  elder,  ash,  and  other  trees,  or  are  covered  with  brush  and  wild 
roses.  In  the  more  westerly  valleys  a  heavy  growth  of  sage  often 
occupies  the  upper  terraces  and  valley  slopes.  The  lower  terraces 
sometimes  have  an  irregular  surface,  owing  to  the  occurrence  of 
wind-blown  sands  or  of  remnants  of  former  stream  channels,  or  other 
marks  of  erosion.  Although  of  Umited  extent,  the  soils  in  this  group 
comprise  practically  the  only  irrigable  lands  of  the  area,  and  are, 
therefore,  from  an  agricultural  standpoint,  of  great  importance. 
When  not  subject  to  overflow  or  excessively  loose  and  porous  in 
structure,  they  rank  as  productive  and  valuable  farming  lands, 
although  in  some  of  the  smaller  stream  valleys,  as  along  much  of 
the  course  of  the  Little  Missouri  River,  they  often  occur  as  small 
and  frequently  inaccessible  bodies,  and  are  generally  utilized  for 
grazing  purposes. 

SOILS  OP  THB   MOUSE   RIVBR  VALLEY. 

The  soils  of  the  Mouse  River  Valley,  with  its  tributary  valley  of 
the  Des  Lacs  River,  have  been  correlated  with  the  soils  of  the  Wabash 
series,  previously  encountered  in  extensive  areas  along  the  rivers  of 
the  middle  western  and  southern  States.  Some  of  the  material 
of  the  Mouse  River  Valley  was  xmdoubtedly  deposited  by  former 
glacial  streams  traversing  these  valleys,  and  of  much  greater  magni- 
tude than  those  of  the  present  Des  Lacs  and  Mouse  rivers. 

The  soils  of  the  Wabash  series  consist  of  dark-colored  sediments, 
usually  high  in  organic  matter  and  generally  underlain  by  brown  or 
yellov^ish  brown  subsoils.  In  the  Mouse  River  Valley  they  are  some- 
times poorly  drained  and  utilized  chiefly  for  the  production  of  wild 
hay,  but  when  well  drained  are  productive  and  well  adapted  to  the 
small  grains,  hay,  and  hardy  vegetables.  Under  this  series  two 
groups  of  types,  the  Wabash  loams  and  the  Wabash  clay  loam  and 
clay,  have  been  recognized  and  mapped. 

MouAN  Soils — Dunesand. 

The  8BoUan  or  wind-formed  soil  of  the  area  consists  of  a  single 
type  (Dunesand)  of  no  agricultural  value  save  for  grazing  purposes. 

RESIDUAL   SOILS. 

The  residual  soils  are  confined  to  the  western  and  southwestern 
parts  of  the  survey,  lying  west  and  south  of  the  Missouri  River, 
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where  they  cover  extensive  areas.  As  previously  not^d,  they  are 
derived  from  the  weathering  of  the  rocks  in  place,  consisting  of 
shales,  clays,  sands,  sandstones,  and  calcareous  rocks,  often  sepa- 
rated by  intermediate  gradations  between  these  various  types  of 
material  and  by  seams  and  beds  of  lignite  coal  of  from  a  few  inches 
to  several  feet  in  thickness.  These  rocks  imderUe  the  entire  western 
part  of  the  State,  but  are,  in  the  glaciated  districts,  deeply  buried  by 
the  veneer  of  glacial  drift,  outcropping  only  where  the  surface  has 
been  deeply  dissected  by  streams — as,  for  instance,  at  various  points 
along  the  Missouri,  Des  Lacs,  and  Mouse  River  valleys.  The  rock 
strata  he  in  a  nearly  horizontal  position  and  are  of  various  colore, 
ranging  through  tints  of  brown,  gray,  drab,  red,  yeDow,  and  white. 
They  are  quite  easily  eroded  and  belong  to  the  Laramie  series  of  the 
Cretaceous  system. 

In  certain  strata  of  this  formation  the  presence  of  shales  or  of  huge 
upright  silicified  stumps  and  of  prostrate  sections  of  tree  trunks  is  a 
characteristic  feature,  while  massive  clay-ironstone  and  sandstone 
nodules  and  concretions  of  columnar,  mushroomlike,  or  irregular, 
grotesque  forms  are  often  encountered. 

Local  areas,  particularly  in  the  vicinity  of  the  Little  Missouri  River 
and  its  tributaries,  are  also  marked  by  the  occurrence  of  strata  and 
surface  outcrops  of  burned  clays,  generally  of  brilliant  red  hue,  and 
often  fused  to  a  vitreous  mass.  The  barren,  red  outcropping  strata 
form  conspicuous  bands  or  caps  marking  the  slopes  or  tops  of  the 
buttes.  Frequently  fragments  of  this  scoriaceous  material  are  scat- 
tered about  the  surface  of  considerable  areas.  They  are  commonly 
mistaken  for  rocks  of  volcanic  origin.  The  fusing  and  baking  of  the 
clays  and  strata  of  interbedded  material  has  been  brought  about  by 
burning  seams  of  lignite.  In  one  locality  near  the  Northern  Pacific 
Railway,  between  the  towns  of  Belfield  and  Medora,  there  is  at  the 
present  time  a  seam  which  is  known  to  have  been  burning  for  at  least 
twenty-five  years.  As  the  fire  slowly  eats  its  way  backward  into 
the  seam  the  overlying  rocks  and  earth  slump  into  the  cavity  and 
open  up  new  cracks  and  fissures  for  the  ingress  of  air,  although  the 
progress  of  the  fire  is  exti'emely  slow. 

The  residual  soils  of  the  western  North  Dakota  area  fall  into  two 
natural  main  subdivisions,  according  to  the  character  of  the  parent 
rocks,  viz,  soils  of  the  shale  and  sandstone  districts,  and  soils  of  the 
limestone  districts. 

Soils  op  the  Shale  and  Sandstone  Districts — ^Mobton  Series. 

The  residual  soils  of  the  shale  and  sandstone  districts  belong  to  the 
Morton  series.  Several  types  and  groups  of  types  were  recognized 
and  mapped,  all  the  types  encountered  having  been  previously  rec- 
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ognized  and  described  in  the  several  detailed  soil  surveys  made  within 
the  limits  of  the  area  covered  by  the  present  survey. 

The  soils  of  this  series  have  in  places  been  more  or  less  modified 
locally  by  surface  washing,  the  result  of  heavy  rains,  and  by  the  action 
of  winds,  and  where  bordered  by  the  soils  of  the  Williams  series, 
certain  groups  of  types  are  subject  to  great  variation  in  topography, 
becoming  where  dissected  by  stream  channels  more  or  less  broken  and 
at  times  so  excessively  hilly  and  eroded  as  to  be  unadapted  to  culti- 
vation. The  marked  differences  in  surface  have  been  shown  in  the 
soil  map  by  means  of  black  hachures.  Along  the  contact  the  Morton 
soils  are  modified  by  the  addition  of  glacial  material,  the  areas  being 
marked  by  bowlders  and  cobbles. 

The  soils  of  the  Morton  series  resemble  in  color,  texture,  and  struc- 
ture those  of  the  adjacent  Williams  series,  from  which  they  are  in 
places  separable  only  by  more  or  less  arbitrary  lines,  and  with  which 
they  form  the  most  extensive  and  important  areas  of  the  semiarid 
upland  prairies  of  this  and  adjacent  States. 

Soils  op  the  Limestone  Districts. 

The  residual  soils  derived  primarily  through  weathering  from  the 
limestone  strata  of  the  Laramie  series  of  rocks  are  confined  to  a  single 
soil  body,  occupying  the  district  covered  by  the  Kildeer  Mountains. 
As  already  stated  in  the  general  description  of  the  area,  these  moun- 
tains are  a  remnant  of  a  former  more  elevated  plateau,  rising  to  the 
height  of  some  500  feet  above  the  general  level  of  the  adjacent  plain 
and  capped  with  strata  of  dolomitic  limestone. 

The  residual  soils  derived  from  this  material  are  represented  by  a 
single  soil  type,  designated  the  Kildeer  loam. 

The  following  table  gives  the  names  of  the  several  soils  and  the 
area  which  each  covers: 

ArecLS  of  different  soils. 


Sou. 


WUlJams  stony  loams 

Williams  gravelly  loams 

Williams  sandy  loams: 

SorfBoe  level  to  rolling 

SorfBoe  hilly 

Williams  loams: 

8urftK»  level  to  rolling 

SurfBoe  sharply  rolling  to  hlUy  and  broken 
SorfBoe  hilly  and  broken 

WUMamsolay  loams  and  clay 


Propor- 
tion of 
total  area 
surveyed. 


Area  of  soil 
type,  group, 
or  surface 
condition. 


Per  cent. 
1.4 
1.3 

.8 
.1 


38.2 
15.1 
1.9 


Total  area 
of  soil 
type  or 

soil  group. 


Acres.  Acres. 

346,600 

I        329,472 


188,928 
20,736 


209,664 


9,103,104 

3,813,120 

488,448 


13,404,fi72 
57,i)O0 


Total  area 
of  sou 
series. 


Acres. 
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DESCRIPTION    OF   INDIVIDUAL   SOIL  TYPES   AND   TYPE 


WILLIAMS   STONY  LOAM. 


The  areas  of  the  Williams  stony  loam  indicated  upon  r^^  ^^ 
accompanying  this  report  include  small  bodies  of  the  more  ^^"*"|® 
WUliams  loams  of  too  small  extent  to  be  recognized  upon  tf^  scale 
adopted  for  this  survey.  ' 

The  Williams  stony  loam  consists  of  a  brown  or  dark-brown    *?|[ 
usually  underlain  by  lighter  colored — gray  or  yellowish  gray-?" 
soil  of  slightly  heavier  texture  than  the  soil.    Mingled  with  this^^ 
earth  material,  which  is  similar  to  that  forming  the  other  loams  of^ 
series,  is  an  excessive  quantity  of  gravel  and  rounded  or  subangiv 
bowlders,  the  proportion  sometimes  being  so  large  as  to  render  cu>- 
vation  unprofitable  or  impractical  without  the  removal  of  the  stoj 
material.  i 
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This  is  a  comparatively  inextensive  type,  occurring  only  in  a  few 
bodies  of  irr^ular  outline,  mainly  in  the  northwestern  portion  of  the 
area  surveyed,  where  it  was  first  recognized  in  the  detailed  soil  survey 
of  the  Williston  area.  Many  areas  of  too  limited  extent  to  be  shown 
upon  the  scale  adopted  in  the  reconnoissance  but  covering  in  the 
aggregate  a  considerable  extent  of  country  are,  however,  included 
with  the  WilUams  loams.  In  a  detailed  soil  survey  these  would  be 
shown  as  the  WiUiams  stony  l6am. 

Areas  of  the  Williams  stony  loam  occur  along  rugged  bluflFs  or 
irregular  or  eroded  slopes  bordering  stream  valleys  in  the  overwash 
district,  or  upon  ridges  and  hills  covered  by  the  coarser  morainic 
debris  in  the  Altamont  moraine.  The  soil  consists  essentially  of  the 
coarser  morainic  material  deposited  within  the  area  covered  by  this 
moraine  or  of  glacial  debris  of  an  earUer  date. 

Owing  to  the  steepness  of  the  slopes,  the  rugged,  stony  character 
of  the  surface,  and  the  excessive  amount  of  gravel  in  the  soils,  but 
little  of  this  type  is  at  present  under  cultivation.  It  supports,  how- 
ever, a  good  growth  of  nutritious  native  grasses,  and  is  used  for 
grazing,  to  which  it  is  well  adapted. 

WHiLIAMS  ORAVBLLT  LOAMS. 

Under  the  head  of  the  WiUiams  gravelly  loams  are  included  the 
sandy  loam  and  the  lighter  phases  of  the  loam  members  of  the 
Williams  series  carrying  an  excess  of  gravel  in  the  soils  and  subsoils. 

The  soils  consist  generally  of  a  dark-brown  sandy  loam  or  light 
loam,  usually  extending  to  a  depth  of  from  10  inches  to  3  feet.  They 
are  underlain  by  the  characteristic  light-gray  subsoils  of  the  WiUiams 
series.  SoU  and  subsoU  carry  a  relatively  large  proportion  of  gravel 
and  cobbles,  and  the  subsoU  frequently  grades  into  a  mass  of  loose 
gravel  or  rounded  or  flattened  cobbles,  often  incrusted  with  lime. 

The  Williams  graveUy  loams  cover  comparatively  inextensive  areas, 
the  larger  and  most  characteristic  bodies  occurring  along  the  western 
slopes  of  the  Altamont  moraine  and  upon  the  flats  and  slopes  in  the 
overwash  district.  Other  scattered  bodies  of  more  limited  extent 
are  found  in  the  east-central  part  of  the  area  surveyed,  occupying 
flats  and  rolling  vaUey  plains,  whUe  in  the  vicinity  of  the  Mouse  River 
and  the  Des  Lacs  River  vaUeys,  and  of  a  few  intermittent  stream  val- 
leys traversing  the  prairies,  long,  narrow  bodies  occur.  These  mark 
the  edges  of  the  upland  plains  or  bluffs  bordering  the  vaUeys,  where 
the  surface  is  more  or  less  dissected  by  coul6es  and  ravines. 

The  larger  and  more  westerly  areas  owe  their  origin  mainly  to  the 
deposition  of  the  coarser  material  of  the  moraine  and  to  its  modifica- 
tion and  concentration  by  former  glacial  streams  of  the  overwash 
belt.  The  material  deposited  in  this  manner  is  simUar  to  that  form- 
ing the  WiUiston  graveUy  loams,  but,  imlike  the  latter,  they  occur 
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upon  the  upland  plains  and  slopes  rather  than  in  stream  valleys. 
The  more  easterly  bodies  owe  their  origin  principally  to  the  removal 
of  the  finer  material  by  erosion,  with  consequent  localization  of  the 
coarser  material  of  the  glacial  till. 

During  the  rainy  months  the  Williams  gravelly  loams  usually  sup- 
port a  good  growth  of  grasses  suitable  for  grazing,  but,  owing  to  the 
broken  character  of  the  surface  of  the  bodies  in  the  vicinity  of  the 
Mouse  River  and  the  Des  Lacs  River  valleys  and  to  the  loose,  porous 
nature  of  the  soils  and  subsoils  of  the  larger  bodies,  it  has  generally 
a  -low  value  as  farming  land.  Some  of  the  more  extensive  areas  in 
the  vicinity  of  the  morainic  belt  are  used  in  the  production  of  wheat 
and  flax  with  fair  results  in  favorable  seasons,  but  cultivation  of  the 
soil  is  attended  with  considerable  risk,  owing  to  the  liability  of  the 
crops  to  suffer  in  time  of  drought.  The  soil  bodies  mapped  under 
this  head  include  some  small  areas  of  the  less  gravelly  Williams  loams, 
which  are  well  adapted  to  dry  farming. 

WILLIAMS   8ANDT  LOAMS. 

The  soils  classed  as  the  Williams  sandy  loams  consist  chiefly  of  a 
friable  and  somewhat  porous  fine  sandy  loam  of  dark-brown  color, 
containing  here  and  there  small  amounts  of  gravel,  usually  extend- 
ing to  a  depth  of  12  or  15  inches.  The  surface  material  is  imderlain 
by  a  fine  sandy  loam  similar  to  the  soil  in  texture,  but  of  a  lighter 
shade  of  brown  or  gray.  The  group  includes  small  areas  of  coarser 
sandy  loam,  which  in  a  detailed  survey  would  probably  be  recognized 
as  a  distinct  type,  and  occasional  limited  stony  areas  or  areas  of  light 
sand,  mapped  upon  a  large  scale,  would  appear  as  the  Williams  stony 
loam  and  the  Williams  sand. 

The  Williams  sandy  loams  group  is  not  extensively  developed,  but 
several  bodies  of  moderate  extent  and  of  irregular  outline  are  found 
in  the  eastern  and  central  portions  of  the  survey.  The  lai^st  areas 
are  in  southern  Burleigh  County.  Other  areas  are  shown  in  Emmons, 
Mercer,  McLean^  and  McHenry  coimties. 

The  surface  for  the  most  part  is  gently  sloping  to  rolling  with  occa- 
sional small  areas  where  the  wind  has  drifted  the  soil  into  low  dunes. 

The  soil-forming  material  consists  of  the  sandier  parts  of  the  glacial 
drift,  derived  largely,  it  is  believed,  through  abrasion  of  sandstone 
ledges,  and  subsequently  more  or  less  modified  by  winds  and  by 
erosion. 

The  WiUiams  sandy  loams  are  well  drained,  easily  cultivated,  and 
free  from  alkali.  They  are,  however,  of  a  somewhat  loose  and  porous 
character  and  when  in  a  fine  condition  of  tilth  are  subject  to  drifting, 
with  possible  injury  to  young  plants.  Owing  to  the  same  porous 
structure,  the  subsoils  have  rather  low  moisture-holding  capacity, 
though,  upon  the  other  band,  give  up  the  moisture  readily  to  the 
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growing  plants.  The  loose  surface  soil  has  an  advantage  also  in 
that  it  forms  an  ideal  mulch  which  crusts  very  little  after  beating 
rains.  The  loss  of  moisture  from  the  subsoil  by  evaporation  can  be 
reduced  to  a  minimum  by  the  use  of  the  subsurface  packer,  followed 
by  light  harrowing. 

Soils  of  this  group  can  not  be  considered  the  equals  of  the  heavier 
loam  soils  for  dry  farming,  taking  the  average  results  for  a  period 
of  years,  but  in  favorable  seasons  excellent  yields  of  wheat,  flax, 
com,  and  other  crops  of  the  area  are  secured.  In  fact,  some  of  the 
most  promising  fields  of  wheat  and  flax  noted  during  the  progress 
of  the  survey  were  observed  upon  the  Williams  sandy  loams.  With 
intelligent  cultivation  and  the  practice  of  crop  rotation,  the  most 
of  the  soil  areas,  except  those  having  more  open  structure  and  those 
most  exposed  to  the  effect  of  winds,  should  be  capable  of  profitable 
cultivation  in  average  years,  particularly  if  protected  by  wind-breaks. 
(PI.  E,  fig.  1.) 

The  area  of  this  group  has  been  subdivided  to  show  the  different 
character  of  the  surface,  the  more  hilly  bodies  being  shown  by  broken 
ruling  of  the  body  color  selected  to  represent  the  group  as  a  whole. 

WnJJAHS   LOAMS. 

Under  the  Williams  loams  are  included  the  loams,  silt  loams,  and 
heavier  phases  of  the  fine  sandy  loam  of  this  series,  the  last  occurring, 
however,  only  to  a  limited  extent.  The  areas  represented  upon  the 
map  include  also  local  bodies  of  the  Williams  stony  loam,  the  Williams 
gravelly  loams,  and  the  Fargo  clay  loam  and  clay,  as  well  as  occa- 
sional small  bodies  of  the  other  soils  of  the  Williams,  Williston,  and 
Morton  series,  all  too  limited  in  extent  to  be  shown  in  a  map  upon 
the  adopted  scale. 

The  Williams  loams  are  the  most  imiform  and  extensive  soils  en- 
countered in  the  survey.  They  cover  the  greater  portion  of  the 
northeastern  two-thirds  of  the  area.  In  general,  the  soil  is  a  dark- 
brown  or  chocolate-colored  loam  or  silt  loam,  from  8  to  24  inches  in 
depth,  underlain  by  light-gray  or  ash-colored  calcareous  subsoil. 
The  inmiediate  surface  carries  a  relatively  large  proportion  of  organic 
matter,  sufficient  in  places  to  impart  a  nearly  black  color  to  the  soil, 
which  gradually  becomes  less  with  increasing  depth  until  the  light- 
colored  subsoil  is  reached. 

Rounded  or  subangular  pebbles,  cobbles,  or  bowlders  are  of  fre- 
quent occurrence  in  both  soil  and  subsoil.  These  are  usually  com- 
posed of  granite  or  other  resistant  rocks,  although  chips  and  frag- 
ments of  limestone  are  not  uncommon,  particularly  in  the  subsoils. 

While  of  moderately  heavy  texture  and  compact  structure  the 
Williams  loams  are  friable  and  easily  cultivated  and  maintained  in  a 
good  condition  of  tilth.     They  are  sufficiently  open  to  absorb  readily 
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the  water  from  rains  and  snows,  except  upon  the  more  abrupt  slopes, 
and  aside  from  occasional  limited  areas  in  which  the  gravel  content 
is  high  have  subsoils  retentive  of  moisture. 

Along  the  boundary  between  this  group  and  other  soils  of  the  Wil- 
liams series  or  other  types  or  groups,  the  Williams  loams  are  subject 
to  more  or  less  variation,  as  they  generally  mei^  by  insensible 
degrees  into  the  adjacent  soils.  Owing  to  this  characteristic,  while 
silt  loams  and  loams  constitute  the  bulk  of  the  areas  mapped  as 
Williams  loams,  there  are  quite  extensive  areas,  modified  by  the 
admixture  of  other  soil  materials,  that  depart  more  or  less  from  the 
strict  classification.  In  the  vicinity  of  bodies  of  the  Williams  sandy 
loam  and  of  Dunesand,  the  soil  becomes  lighter  and  more  sandy  and 
there  is  sometimes  a  belt  several  miles  wide,  where  the  soil  is  inter- 
mediate between  the  two  groups.  Such  areas  are  most  prominent 
around  Drake  in  McHenry  Coimty,  near  Linton  and  Hazelton  in 
Emmons  County,  southeast  of  Bismarck  in  Burleigh  County,  and 
in  the  lower  part  of  the  Knife  River  Valley  in  Mercer  and  Oliver 
counties. 

Along  the  contact  of  the  Williams  loams  and  the  residual  soils  of 
the  Morton  series,  which  region  is  marked  by  a  gradual  thinning  out 
of  the  glacial  drift  material,  the  character  of  the  subsoils  is  sometimes 
influenced  by  the  underlying  rocks  and  the  residual  soils  derived 
from  these  rocks.  Here  the  material  included  as  Williams  loams 
becomes  more  sandy  where  influenced  by  weathering  of  the  imder- 
lying  sandstone,  or  heavier  in  those  sections  imderlain  at  shallow 
depths  by  clay  and  shale.  Bodies  showing  the  latter  modification 
occiu*  most  frequently  in  the  broken  and  hilly  districts  along  the 
course  of  the  Missoiu'i  River  in  the  southeastern  part  of  the  survey. 
Except  in  the  case  of  local  areas  in  the  Turtle  Mountain  district  the 
soils  of  the  Williams  loams  are  treeless.  They  support  a  rich  growth 
of  prairie  grasses  valuable  for  grazing.  They  are  subject  to  great 
variation  in  topography,  ranging  from  the  nearly  level  uniform  prai- 
ries, such  as  occur  in  the  northeastern  half  of  Ward  County,  to  the 
undulating  and  often  rugged  hill  country  of  the  Coteau  belt  and  the 
rolling  and  dissected  topography  of  the  overwash  belt  to  the  south- 
west. The  different  types  of  surface  are  shown  in  the  soil  map  by 
appropriate  rulings. 

The  Williams  loams  are  usually  well  drained  and  free  from  alkali, 
although  marked  by  many  small  bodies  of  poorly  drained  soils  belong- 
ing to  the  Fargo  series.  Where  dissected  by  coulees  or  stream  val- 
leys, they  are  somewhat  subject  to  erosion,  but  usually  the  soils  are 
in  their  native  condition  well  protected  by  sod.  Under  cultivation 
they  are  not  subject  to  injury  from  gullying  or  washing,  except  along 
the  more  pronounced  slopes. 
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Plate  E. 


Fig.  1.— Wheat  on  the  Sandier  Soils  of  Williams  Series,  Showing  Character  of 
Crop  on  the  Porous  Sandy  Soils  in  Favorable  Seasons. 


Fig.  2.— Pumping  Barge  of  the  U.  S.  Reclamation  Service,  Williston  Irrigation 

Project. 
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Except  in  the  case  of  the  modified  areas  noted,  the  WiUiams  loams 
are  of  glacial  origin,  being  derived  mainly  from  foreign  material  and 
consisting  principally  of  the  finer  particles  of  the  drift. 

Much  the  greater  part  of  the  areas  occupied  by  the  Williams  loams 
is  level  to  rolling  and,  in  general,  excellently  adapted  to  dry  farming. 
In  fact  this  group  includes  the  best  soils  of  the  Williams  series  for  the 
production  of  dry-farmed  crops  in  average  years.  With  the  exception 
of  the  more  abrupt  slopes,  the  sharply  rolling  to  hilly  districts  are 
generally  capable  of  cultivation,  but  such  bodies  include  local  stony 
or  eroded  areas  and  the  use  of  farm  machinery  is  more  or  less  re- 
stricted. For  this  reason  much  of  the  sharply  rolling  area  is  better 
adapted  to  grazing  than  to  farming.  The  extremely  hilly  and 
broken  districts  are  of  limited  extent  and  generally  adapted  only  to 
grazing.  Even  here  there  are  occasional  small  bodies  of  arable  land. 
Different  characters  of  surface  have  been  shown  in  the  map  by  dis- 
tinctive rulings. 

Wheat  and  flax  are  the  principal  crops,  with  potatoes,  barley,  oats, 
rye,  and  corn  as  subsidiary  products. 

WILLIAMS   CLAY   LOAM   AND  CLAY. 

The  Williams  clay  loam  and  clay  group,  as  is  indicated  by  the 
name,  would  be  separated  into  two  distinct  types  if  mapped  upon  a 
more  detailed  scale. 

The  soil  consists  generally  of  a  dark-brown  or  dark-gray  heavy 
clay  loam  or  clay,  ranging  from  8  to  15  inches  in  depth,  imderlain  by 
a  dark-gray,  brown  or  dark-brown  subsoil.  In  both  soil  and  subsoil, 
glacial  gravels  and  bowlders  are  of  frequent  occurrence.  The  soil 
has  a  rather  compact  structure  and  is  less  friable  than  the  loams  of 
the  Williams  series. 

This  group  is  of  limited  extent,  and  occurs  only  in  the  extreme 
northeastern  part  of  the  area,  in  the  district  covered  by  the  Turtle 
Mountains.  The  surface  is  elevated  several  hundred  feet  above  the 
level  of  the  adjacent  country,  is  rolling  or  hilly,  and  dotted  with 
numerous  glacial  lakes.  Unlike  the  other  soils  of  the  series,  with 
the  exception  of  very  local  areas  of  the  Williams  loams  occurring  in 
the  same  locality,  the  clay  loam  and  clay  are  thickly  wooded  with  a 
variety  of  trees,  consisting  chiefly  of  elfn,  poplar,  ash,  and  other 
hardwoods,  interspersed  with  a  thick  covering  of  wild  rose,  brambles, 
and  brush.  In  this  featiu'e,  and  also  in  the  character  of  the  subsoil,  the 
group  differs  materially  from  the  other  soils  of  the  Williams  series,  but 
it  is  similar  in  origin,  the  soil  in  this  case  being  derived  from  the  bowlder 
clay,  or  heavier  material  of  the  glacial  drift,  which  here  covers  the 
original  sedimentary  rocks  of  the  Turtle  Moimtains  to  the  depth  of 
many  feet. 
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These  soils  are  of  a  somewhat  refractory  nature,  but  when  cleared  of 
brush  and  timber  are  productive  and  well  suited  to  growing  the  staple 
crops  of  the  area. 

WILLI8T0N  ORAYELLT  LOAMS. 

The  Williston  gravelly  loams  occur  only  as  a  few  elongated  bodies 
of  limited  extent,  the  larger  of  which  appear  in  the  valleys  of  Muddy 
Creek  in  southern  Wilhams,  and  of  Shell  Creek  upon  the  Fort  Berthold 
Indian  Reservation,  in  northwestern  McLean  and  southwestern 
Ward  counties.  Smaller  and  less  important  areas  occur  in  the 
vicinity  of  the  Missouri  River  near  Bismarck,  in  Burleigh  County, 
and  Fort  Yates,  in  Morton  County. 

The  surface  materials  in  this  group  consist  of  light  grayish  brown 
to  brown,  rather  light  texi^ured  sandy  loam  or  fine  sandy  loam 
carrying  an  excessive  quantity  of  rounded  or  flattened  gravel,  usually 
of  small  size.  The  content  of  clay  is  usually  suflBcient  to  give  the 
soil  a  somewhat  sticky  character  when  wet.  The  surface  material 
is  underlain  at  an  average  depth  of  about  12  inches  by  a  somewhat 
loose  and  incoherent  sandy  loam  of  lighter  color  than  the  soil,  but 
which  is  subject  to  more  or  less  variation  in  texture  and  structure, 
at  times  passing  into  beds  of  fine  sand,  or  gravel,  or  upon  the  other 
hand  merging  into  light  colored  heavier  material  of  fine  texture, 
similar  to  the  subsoils  of  the  Williams  loams. 

The  soil  areas  of  the  Williston  gravelly  loams  are  made  up  mainly 
of  the  soil  material  mapped  in  the  detailed  soil  survey  of  the  Williston 
area  as  the  Williston  gravelly  sandy  loam,  but -they  embrace,  as  well 
small  bodies  of  a  less  gravelly  or  nongravelly  sandy  loam  mapped 
in  the  Williston  area  as  Williston  sandy  loam,  and  more  or  less  of 
the  recent  alluvial  material  classed  in  the  detailed  surveys  as  the 
Laurel  series.  These  usually  occur  in  areas  too  limited  to  warrant 
separation  upon  the  scale  adopted  in  the  present  survey.  Areas 
of  the  Williston  gravelly  loams  occur  upon  more  or  less  elevated, 
sloping  to  gently  rolling  terraces,  marking  the  site  of  former  stream 
flood  plains  which  have  been  subsequently  entrenched  and  partially 
eroded  away.  The  areas  are  in  most  cases  sufficiently  elevated 
above  the  present  stream  flood  plains  to  be  rarely  if  ever  subject  to 
overflow,  and  owing  to  the  prevaihng  porous  nature  of  the  soils  and 
subsoils,  they  are  well  drained  and  free  from  aJkaU,  though  some- 
times somewhat  leachy  and  subject  to  drought. 

As  previously  stated,  the  soils  of  the  Williston  gravelly  loams 
owe  their  origin  to  the  deposition  of  glacial  gravels  and  finer  sedi- 
ments by  the  swollen  streams  originating  in  the  melting  ice  and 
traversing  the  overwash  belt,  of  which  only  elevated  remnants  now 
remain,  owing  to  later  erosion  of  the  material  by  the  present  streams. 

While  the  Williston  gravelly  loams,  owing  to  the  open  character  of 
the  soils  and  subsoils,  are  not  able  to  withstand  drought,  in  favorable 
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seasons  profitable  yields  of  the  staple  grain  crops  are  secured.  Limited 
areas  have  recently  been  provided  with  irrigation  under  the  Williston 
irrigation  project.  When  irrigated  these  soils  should  produce  good 
yields  of  alfalfa  and  other  forage  crops,  grains,  and  vegetables. 

FARGO  SANDS. 

The  soils  of  the  Fargo  series  grouped  under  the  general  head  of 
sands  consist  of  medium  to  fine  sands,  the  latter,  however,  predominat- 
ing. They  occur  only  as  a  few  areas  of  moderate  extent,  the  more 
numerous  and  larger  bodies  appearing  in  McHenry  County. 

The  soils  are  of  loose,  porous,  and  generally  incoherent  structure, 
of  a  yellowish  to  grayish  color,  and  extend  to  the  depth  of  several 
feet.  In  lower  lying  areas  or  those  protected  from  the  winds  the 
soils  become  darker  as  a  result  of  the  incorporation  of  a  greater 
quantity  of  organic  matter.  The  areas  are  usually  without  gravel, 
and  have  a  level  or  sloping  to  undulating  surface,  in  most  cases 
sparsely  covered  with  vegetation.  In  places  wind-drifted  areas 
occur.  Owing  to  the  open  structure  the  Fargo  sands  are  well  drained 
except  where  they  merge  with  bodies  of  poorly  drained  Fargo  sandy 
loams  or  other  soil  areas  of  deficient  drainage. 

The  bulk  of  the  material  entering  into  the  composition  of  the 
Fargo  sands  probably  consists  of  the  sandier  particles  of  the  glacial 
drift.  It  has,  however,  been  subsequently  reworked  and  distributed, 
largely  as  beach  and  shore  deposits,  by  the  waters  of  the  glacial 
lakes,  although  other  bodies  are  probably  coarser  reworked  glacial 
sediments  borne  to  the  waters  of  the  lakes  by  glacial  streams  and 
thrown  down  as  offshore  and  delta  deposits.  Considerable  recent 
modification  of  the  material  has  taken  place  through  the  agency 
of  the  wind  and  the  incorporation  of  organic  matter. 

Owing  to  the  scanty  growth  of  native  vegetation,  this  group  of 
soils  does  not  possess  great  value  for  grazing,  and  because  of  its  low 
power  of  retaining  moisture  it  is  generally  adapted  to  the  production 
of  dry-farmed  crops  only  in  seasons  of  abundant  rainfall. 

FAROO   SANDT  LOAMS. 

The  soils  classed  as  the  Fargo  sandy  loams  are  prevailingly  light, 
fine,  sandy  loam  in  texture,  althoxigh  a  type  of  sandy  loam  of  medium 
grade  would  probably  be  recognized  in  a  more  detailed  survey. 
Local  areas  of  other  soils  of  the  Fargo  and  of  the  Williams  series 
are  also  included  within  the  areas  mapped. 

Under  this  head  are  grouped  friable  and  easily  cultivated  soils 
of  light-brown  to  dark-brown  color,  the  latter  shade  occurring  in 
the  lower  lying  and  protected  areas,  in  which  a  greater  accmnulation 
of  organic  matter  has  taken  place.     The  surface  material  sometimes 
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extends  to  the  depth  of  several  feet,  but  it  is  generally  underlain, 
at  depths  ranging  from  15  inches  to  3  feet,  by  gray  or  light-gray  fine 
sandy  loam  or  silt  loam. 

Only  a  few  relatively  inextensive  bodies  are  found,  chiefly  in 
Bottineau  and  in  McHenry  counties.  These  are  level  to  slightly 
undulating,  and  sometimes  include  rather  low  and  poorly  drained 
flats  and  depressions. 

The  soil  material  is  chiefly  reworked  sandy  glacial  drift,  similar 
in  origin  and  in  process  of  formation  to  that  composing  the  Fargo 
sands,  though  finer  in  texture.  As  in  case  of  the  latter  group,  the 
soils  have  been  modified  by  distribution  by  wind  and  by  incorpora- 
tion of  vegetable  matter. 

As  a  rule  a  fair  growth  of  grasses  suitable  for  grazing  is  found  on  the 
Fargo  sandy  loams  and  the  group,  though  less  retentive  of  moisture 
than  the  heavier  loams  of  either  the  Fai^o  or  the  Williams  series,  is 
moderately  well  adapted  to  the  production  of  dry-farmed  crops  in 
favorable  seasons.  They  are  more  or  less  droughty  and  crops  will 
not  do  as  well  as  on  the  heavier  soils  during  rainless  periods. 

FARGO  SUiT  LOAM. 

The  Fargo  silt  loam,  like  the  sands  and  sandy  loams  of  this  series, 
is  confined  to  areas  of  limited  extent  in  the  northeastern  portion  of 
the  area  surveyed. 

Typically,  the  surface  soil  is  a  silt  loam  of  dark-gray  to  nearly 
black  color,  usually  without  gravel,  of  rather  friable  texture  and 
easily  cultivated.  This  material  extends  to  a  depth  of  8  or  10  inches, 
where  it  is  usually  underlain  by  a  silt  loam  of  gray  to  light-gray  color. 
As  mapped,  however,  the  type  includes  the  heavier  phases  of  the 
Fargo  fine  sandy  loam,  thus  varying  locally  to  a  rather  sandy  texture 
in  some  parts  of  the  area. 

The  Fargo  silt  loam  is  one  of  the  less  extensive  types  encoun- 
tered during  the  progress  of  the  survey,  occurring  only  as  two  rela- 
tively small  soil  areas  in  Bottineau  County  and  one  small  area  in 
northern  McHenry  County.  Occurring  in  the  lower  depressions 
formerly  covered  by  the  waters  of  glacial  Lake  Souris,  the  surface 
is  nearly  level  to  gently  undulating.  The  sediments  forming  the 
soil  of  this  type  were  originally  deposited  in  this  lake,  though  they 
have  been  modified  since  deposition  through  the  agency  of  the  wind 
and  the  accumulation  of  organic  matter. 

This  soil  is  particularly  retentive  of  moisture  and,  though  covering 
but  limited  areas,  it  ranks  high  among  the  soils  of  the  Fargo  series  in 
the  production  of  dry-farmed  crops.  It  is  generally  devoted  to  wheat 
and  other  grains,  under  favorable  conditions  producing  unusually 
heavy  yields. 
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FARQO  CLAY  LOAM  AND  CLAY. 

In  the  Faigo  clay  loam  and  clay  group  the  two  heaviest  soils  of 
the  series  have  been  combined.  Of  these,  the  clay  greatly  pre- 
dominates, and  even  limited  areas  of  clay  loam  included  are  of  a 
heavy  type,  and  in  physical  characteristics  and  relation  to  agriculture 
approach  much  more  closely  the  clay  than  the  loams  of  this  series. 

The  soil  is  of  dark-gray  to  black  color,  contains  a  relatively  high 
percentage  of  organic  matter,  and  is  generally  free  from  gravel. 
It  is  of  close,  dense  structure,  extremely  compact  and  refractory, 
exceedingly  sticky  when  wet,  and  baking  and  checking  upon  exposure 
to  the  sun.  It  resembles  in  general  physical  features  the  adobes 
of  the  Pacific  coast.  Owing  to  these  characteristics  it  is  cultivated 
with  more  or  less  difficulty  and  is  generally  capable  of  being  placed 
in  a  favorable  condition  of  tilth  only  during  periods  of  favorable 
moisture  content,  which  are  frequently  of  brief  duration.  The 
surface  soil  extends  to  depths  varying  from  8  to  15  inches,  where  it 
is  underlain  by  heavy  clay  loam  or  clay  subsoils  of  dark-gray,  bluish- 
black  or  mottled  black  and  brown  color. 

The  Fargo  clay  loam  and  clay  group  occxurs  in  bodies  of  small 
or  only  moderate  extent,  the  larger  areas  being  found  in  the  north- 
eastern part  of  the  area  in  Bottineau  Coimty.  Areas  are  not  con- 
fined to  this  part  of  the  survey,  but  occur  at  intervals  throughout 
its  eastern  third,  the  group  being  the  most  widespread  of  any  of 
the  Fargo  soils.  Many  himdreds  of  bodies  too  small  to  be  repre- 
sented upon  the  map  are  scattered  throughout  the  region  covered 
by  the  glacial  drift. 

This  group  usually  occupies  low,  flat,  or  but  slightly  sloping, 
depressed  areas,  which  are  in  most  cases  poorly  drained.  They  often 
collect  and  retain  the  drainage  waters  from  higher  lying  lands,  and 
there  is  not  infrequently  an  accumulation  of  alkaU  salts  in  the  soil. 
This  is  true  particularly  of  the  areas  occurring  within  the  hilly 
morainic  districts  of  the  survey.  Here  many  of  the  smaller  bodies  are 
marshes,  wild  hay  meadows  or  intermittent  lakes. 

The  soils  of  this  group  have  been  formed  by  the  deposition  in 
glacial  lakes  of  the  finer  sediments  derived  from  glacial  d6bria  or 
from  the  weathered  debris  as  found  in  adjacent  soils.  Such  deposits 
have  been  in  most  cases  sensibly  modified  since  they  were  laid  down, 
through  incorporation  of  decayed  tissues  of  aquatic  or  semiaquatic 
vegetation,  which  flourishes  in  these  depressions. 

Most  of  the  areas  mapped,  owing  to  deficient  drainage,  are  best 
adapted  to  grazing  or  to  the  production  of  wild  hay,  to  which  pur- 
poses they  are  in  most  cases  devoted.  Some  of  the  more  extensive 
areas  in  the  northeastern  part  of  the  area  mapped,  in  which  the 
natural  drainage  is  better,  are  used  for  farming  and  produce  heavy 
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yields  of  grains  where  carefully  cultivated.  Some  of  the  heaviest 
yields  obtained  in  the  area  have  been  secured  from  the  soils  mapped 
in  this  group. 

With  artificial  drainage  and  thorough  cultivation  additional  areas 
of  the  Fargo  clay  loam  and  clay  of  considerable  extent  in  the  aggre- 
gate could  doubtless  be  profitably  used  for  the  staple  hay  and  grain 
crops  of  the  region. 

ALLUYIAL  SANDS   AND   SANDY  LOAMS. 

The  alluvial  sands  and  sandy  loams  of  the  Missouri  River  and  its 
tributaries  include  all  soils  of  a  light  sandy  character  of  the  Wade  and 
the  Laiu'el  series  occurring  throughout  the  valleys  of  these  streams. 
The  group  has  a  rather  wide  range  in  texture,  comprising  sands,  fine 
sands,  and  the  lighter  phases  of  the  sandy  loams  and  fine  sandy  loams. 
Of  these  textures  the  fine  sands  and  lighter  phases  of  the  fine  sandy 
loams  predominate.  Owing  to  -  the  generally  complex  manner  of 
occurrence  of  the  alluvial  soils  of  the  stream  bottoms  which  are 
marked  by  intermingling  of  small  areas  of  soils  of  the  various  textures 
and  of  frequent  changes  in  texture  and  insensible  gradations^  the 
soils  mapped  in  this  group  also  include  in  the  aggregate  quite  an  exten- 
sive area  of  the  heavier  types  of  these  series.  The  included  areas  are 
usually  too  limited  in  extent  to  be  shown  upon  the  scale  used  in  this 
survey. 

Usually  the  surface  material  is  light  gray  to  brown,  although  in 
places  in  which  there  has  been  an  accumulation  of  organic  matter  the 
color  is  darker.  It  is  generally  of  a  loose,  open,  porous  texture,  easily 
cultivated,  and  in  ex{X)sed  places  more  or  less  subject  to  drifting. 

The  surface  soils  are  of  variable  depth,  extending  to  depths  ranging 
from  8  inches  to  3  feet.  They  are  most  commonly  underlain  by  light- 
colored  stratified  deposits  of  sand,  fine  sand,  or  by  beds  of  water- 
worn  gravel,  although  subsoils  of  darker  color  and  of  heavier  texture 
are  frequently  encoimtered.  Gravel  occurs  m  both  soils  and  subsoils, 
the  quantity  sometimes  being  excessive. 

Usually  the  sands  and  sandy  loams  of  this  group  occupy  the  lower 
terraces  and  portions  of  the  flood  plains  bordering  the  stream  chan- 
nels. In  some  cases  comparatively  extensive  areas  of  the  valley  bot- 
toms are  occupied  by  them,  and  they  prevail  throughout  the  lower 
coiu^es  of  the  valleys  of  the  Little  Missouri  and  the  Heart  rivers  and 
along  the  course  of  the  Missoiu'i  River  from  Washburn  throughout 
the  southern  half  of  the  area  surveyed.  Along  the  more  northerly 
and  westerly  course  of  the  Missouri,  however,  this  group  is  repre- 
sented by  a  comparatively  few  inextensive  areas,  generally  occupying 
only  the  lower  terraces  or  occurring  as  narrow  bodies  bordering  the 
stream  channels.    Here,  owing  to  their  limited  development,  they 
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have  been  included  with  the  alluvial  loams  or  the  alluvial  clay  loam 
and  clay. 

Bottom  and  terrace  lands  formed  of  the  sands  and  sandy  loams  are 
frequently  quite  thickly  covered  with  a  growth  of  willow,  cottonwood, 
or  other  timber  and  brush,  and  the  lower  lying  bodies  are  occasionally 
subject  to  overflow  during  flood  periods. 

The  soils  of  this  group  of  types  owe  their  formation  to  recent  depos- 
its of  the  coarser  sediments  of  the  flooded  streams  and  the  lower  lying 
areas  adjacent  to  stream  channels  are  occasionally  scored  by  wind  or 
by  stream  erosion  and  are  more  or  less  subject  to  modification  by  the 
deposition  of  additional  sediments  during  flood  stages  of  the  streams. 

Owing  to  the  prevailing  loose  porous  character  of  the  soil  material, 
the  soik  when  not  subject  to  overflow  are  usually  well  drained  and  all 
but  the  heavier  phases  are  of  low  moistiu'e-holding  power,  and  as  they 
are  not  well  adapted  to  the  production  of  dry-farmed  crops  are  chiefly 
used  for  grazing. 

Under  irrigation,  however,  and  where  not  subject  to  overflow  com- 
paratively wide  areas  of  these  types  could  be  profitably  cultivated. 
They  should  prove  to  be  well  adapted  to  alfalfa,  forage  crops,  and 
vegetables. 

ALLUTIAL  LOAMS. 

The  soils  grouped  and  mapped  imder  the  head  of  the  alluvial  loams 
of  the  Missouri  River  and  its  tributaries  consist  of  the  Wade  and  the 
Laurel  soils  of  loam  and  silt  loam  texture,  and  the  heavier  phases  of 
soils  of  fine  sandy  loam  texture. 

Owing  to  the  general  complex  manner  of  occurrence  of  the  recent 
alluvial  soils  in  small  intermingled  bodies,  the  individual  types 
grouped  under  the  alluvial  loams  are  subject  to  wide  local  variation, 
and  as  mapped  they  include  numerous  small  bodies  of  lighter,  sandier 
soils,  or  of  clay  loam  or  clay,  which,  upon  a  more  detailed  map, 
would  be  shown  as  distinct  types. 

Typically  the  group  consists  of  light-gray  to  dark-gray  or  dark- 
brown  surface  soils,  from  6  to  18  inches  in  depth,  imderlain  in  the 
areas  adjacent  to  the  streams,  particularly  in  the  larger  valleys,  by 
a  subsoil  of  sandy  loam  or  fine  sandy  loam  texture,  and  of  light- 
brown  or  light-gray  color.  In  other  sections  heavy  silty  loam  or 
clay  subsoils  prevail  over  considerable  areas,  particularly  in  the  case 
of  bodies  of  the  heavier  phases  of  the  loams.  At  a  depth  of  from 
20  inches  to  3  feet  the  subsoil  in  many  places  grades  into  deposits 
of  sands  or  light  sandy  loams.  Both  soil  and  subsoil  occasionally 
carry  gravel,  and  thin  alternating  layers  and  pockets  of  sand,  sandy 
loam,  silt,  and  clay.  The  soil  is  prevailingly  of  friable  texture  and 
is  easily  cultivated  and  maintained  in  a  favorable  condition  of  tilth. 
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The  alluvial  loams  of  the  Wade  and  Laurel  series  usually  occur 
upon  the  higher  or  intermediate  valley  slopes  and  terraces,  snd  are 
often  separated  from  the  immediate  stream  channels  by  low  steep 
bluffs  or  by  elongated  areas  of  the  sandier  soils,  though  such  is  not 
imiversally  the  case.  In  certain  parts  of  the  valleys,  the  soils  of 
this  group  cover  the  larger  proportions  of  the  valley  lands,  and  they 
form  the  prevailing  soils  in  the  valley  of  the  Missouri  River  through- 
out the  western  portion  of  the  area  surveyed.  Other  quite  extensive 
areas  of  the  loams  of  this  group  occur  in  the  valley  of  the  Yellowstone 
River  in  the  extreme  western  portion  of  the  area,  in  the  valleys  of  the 
Knife  River  and  its  tributaries,  and  along  the  upper  courses  and 
tributary  streams  of  the  Heart  and  the  Cannon  Ball  rivers. 

The  surface  is  mainly  gently  sloping  and  is  subject  to  the  occur- 
rence of  sandy  ridges  or  of  depressions  marking  the  site  of  former 
stream  channels.  The  lower  lying  bodies  are  sometimes  subject  to 
overflow  during  flood  periods.  Many  of  them  are  timbered  with 
willow,  Cottonwood,  boxelder,  elm,  or  ash,  or  covered  with  brush 
and  briers,  but  in  some  of  the  stream  valleys  there  is  no  timber  or 
at  most  only  a  narrow  fringe  of  trees  along  the  stream  channels.  In 
the  more  westerly  valleys,  as  that  of  the  Little  Missouri  River,  the 
more  elevated  areas  occurring  upon  the  upper  valley  terraces  are 
often  covered  with  a  heavy  growth  of  sage  brush. 

In  common  with  the  other  soils  of  the  Wade  and  the  Laurel  series, 
the  alluvial  loams  have  been  formed  by  the  deposition  of  sediments 
from  streams. 

Soils  of  this  type  group  are  generally  well  drained,  in  fact  they  are 
sometimes  droughty  where  loose,  porous  subsoils  occur.  When 
underlain  by  heavier  subsoils  they  are  well  adapted  to  the  production 
of  dry-farmed  crops. 

Alluvial  loams  of  the  Wade  and  the  Laurel  series  cover  the  greater 
proportion  of  the  irrigable  valley  lands  of  the  region,  upon  limited 
areas  of  which  irrigation  has  been  provided.  Owing  to  the  presence 
of  timber  or  brush  and  occasionally  to  imeven  surface,  the  expense 
of  clearing  and  leveling  for  irrigation  will  in  some  cases  be  high.  In 
bodies  of  irregular  surface,  care  should  be  exercised  in  leveling,  not  to 
disturb  deeply  or  to  remove  the  surface  soil  when  imderlain  at  shallow 
depths  by  loose,  porous  subsoils,  and  thus  expose  th^  less  productive 
material  and  increase  the  danger  of  loss  of  water  by  seepage  through 
the  porous  subsoils,  with  consequent  possible  injury  to  lower  lying 
lands. 

Under  irrigation  the  soils  should  prove  excellently  adapted  to  the 
production  of  alfalfa,  forage,  and  truck  crops,  and  they  are  likely 
eventually  to  become  the  most  important  soils  of  the  area  surveyed 
in  the  production  of  intensively  cultivated,  irrigated  crops. 
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ALLUVIAL  CLAT  LOAMS  AND  CLATS. 


The  alluvial  clay  loam  and  clay  group  of  the  Missouri  River 
and  its  tributaries  embrace  the  heavier  soils  of  the  Laurel  and  the 
Wade  series.  Like  the  other  soils  of  these  series,  however,  they  are 
subject  to  much  variation,  and  the  areas  mapped  include  a  greater 
or  less  extent  of  the  lighter  soils  of  these  series.  These  included 
areas  are  too  small  to  warrant  separation  in  a  reconnoissance  survey. 

The  soils  of  this  group  consist  usually  of  from  8  to  12  inches  of 
heavy  clay  loam  or  silty  clay  loam  of  gray  or  light-brown  to  dark- 
brown  or  nearly  black  color,  and  of  dense,  compact  structure.  They 
are  generally  underlain  by  silt  loam  or  clay  of  lighter  color,  but 
occasionally  by  a  lighter,  sandier  material,  and  often  pass  into  alter- 
nating layers  of  sand,  silt,  and  clay  at  the  depth  of  3  feet  or  less. 

Only  a  few  small  bodies  of  this  group  occur  in  the  vallejrs  of  the 
Missouri  and  the  Little  Missouri  rivers  and  of  a  few  minor  streams 
traversing  the  upland  plains.  The  surface  is  flat  or  but  slightly 
sloping  and  is  often  poorly  drained  and  dotted  with  marshes,  ponds, 
lakes,  or  sloughs,  usually  occupying  former  stream  channels.  The 
soil  materials  consist  of  the  heavier  sediments  deposited  by  the 
streams  in  slack  water  or  washed  from  adjacent  outcrops  of  heavy 
clays  or  clay  shales.  Excessive  quantities  of  alkali  salts  have  accu- 
mulated in  many  places. 

Owing  to  the  limited  area  covered  by  these  soils,  and  to  their 
refractory  character  and  poorly  drained  condition,  they  are  of  but 
little  present  agricultural  importance.  They  are  used  solely  for 
grazing,  although  if  drained  and  irrigated  the  grain,  hay,  and  forage 
crops  of  the  region  could  doubtless  be  profitably  grown. 


WABASH   LOAMS. 


Under  this  head  are  grouped  the  various  loam  types  of  the  Wabash 
series,  consisting  of  the  fine  sandy  loam,  the  loam,  and  the  silt  loam 
members.  These  usually  occur  in  small  and  intermingled  bodies, 
and  sometimes  include  small  areas  of  the  heavier  soils  of  the  series, 
although  not  infrequently  the  soils  are  of  moderately  uniform  char- 
acter over  quite  extensive  areas. 

Typically  the  soils  consist  of  dark-gray  or  dark-brown  to  black 
material  usually  of  friable  structure,  extending  to  the  depth  of  from 
10  inches  to  24  inches.  Below  this  depth  are  commonly  found  a  loam 
or  clay  loam  of  brown  or  mottled  yellowish-brown  color.  The  color 
change  from  soil  to  subsoil  is,  however,  often  gradual.  Both  soil 
and  subsoil  are  subject  to  the  occurrence  of  waterwom  gravel  and 
the  subsoil  sometimes  gives  way  to  beds  of  gravel  and  sand. 

Comparatively  inextensive  areas  of  the  Wabash  loams  are  foimd. 
They  occur  upon  the  slopes  and  bottomg  of  the  Des  Lacs  River 


Digitized  by 


Google 


1214         FIELD  OPERATIONS  OP  THE  BUREAU  OP  SOILS,  1908. 

Valley  and  that  portion  of  the  Mouse  River  Valley  lying  between 
Burlington,  at  the  junction  of  the  Mouse  and  Des  Lacs  rivers,  and 
Villard  post-oflSce  in  central  McHenry  County.  The  surface  of  the 
areas  are  usually  slightly  sloping  and  they  are  generally  well  drained. 
In  the  vicinity  of  the  stream  channels  they  are  often  heavily  wooded 
or  covered  with  brush. 

The  soil  material  consists  very  laigely  of  reworked  glacial  d6bris, 
derived  from  the  adjacent  areas  of  the  Williams  soils,  deposited  by  . 
the  meandering  streams.    This  overlies  or  in  some  instances  has  been 
intermingled  with  older  sediments  laid  down  by  glacial  rivers. 

Generally  the  loams  of  the  Wabash  series  are  retentive  of  moisture 
and  well  adapted  to  dry  farming.  They  are  devoted  partly  to  graz- 
ing and  partly  to  the  production  of  cereals,  potatoes,  and  truck  crops. 
The  lighter  and  warmer  loams  of  the  group,  where  underlain  by  the 
heavier  subsoils  of  high  moisture-retaining  capacity,  are  particularly 
well  adapted  to  the  growing  of  potatoes  and  hardy  vegetables. 

WABASH  CLAT  LOAM  AND  CLAT. 

As  the  natural  boimdaries  separating  the  group  Wabash  clay  loam 
and  clay  from  the  Ughter  members  of  the  series  is  more  or  less  indefi- 
nite, the  areas  represented  upon  the  map  necessarily  embrace  small 
bodies  of  the  Wabash  loams.  The  surface  material  consists  of 
heavy,  tenacious,  and  relatively  impervious  soils,  of  dark-gray, 
dark-brown  or  black  color.  It  usually  contains  a  high  percentage 
of  organic  matter  and  is  of  compact  refractory  structure,  puddling 
when  wet  and  baking  and  checking  upon  exposure  to  the  sun.  It  is 
generally  underlain  at  depths  ranging  from  8  to  15  inches  by  heavy, 
tenacious  clay  loam  or  clay  of  drab  or  dark-brown  color. 

Like  the  loams  of  the  Wabash  series  the  soils  of  this  group  occupy 
areas  of  Umited  extent,  being  confined  to  the  valley  of  the  Mouse 
River.  Only  two  bodies  of  any  considerable  extent  were  encoim- 
tered,  one  occupying  the  upper  portion  of  the  valley  and  extending 
down  to  its  junction  with  the  valley  of  the  Des  Lacs  River,  and  the ' 
other,  a  more  extensive  area,  covering  the  lower  valley  from  a  point 
near  the  center  of  McHenry  Coimty  to  the  international  boxmdary 
line. 

The  surface  is  level  or  gently  sloping  and  the  natural  drainage  is 
deficient,  the  bodies  being  crossed  by  sluggish  streams  bordered  by 
trees,  which  in  places  give  way  to  wide  expanses  of  marsh  land. 

The  Wabash  clay  loam  and  clay  consist  of  the  finer  and  heavier 
sediments  deposited  by  the  streams  traversing  the  areas  in  which  the 
soils  occur. 

Owing  to  the  low-lying  position  and  to  the  prevailing  wet,  heavy, 
refractory  character  of  the  soil,  the  Wabash  clay  loam  and  clay  are 
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not  extensively  cultivated,  but  are  used  for  grazing  and  the  produc- 
tion of  native  hay.  When  drained  and  properly  cultivated,  how- 
ever, they  are  productive. 

DUNESAND. 

Dunesand  is  a  nonagricultural  soil,  consisting  within  the  area  sur- 
veyed of  loose,  incoherent  sand  of  light-gray  color,  fine  to  medium 
texture,  and  usually  from  6  to  20  feet  or  more  in  depth. 

It  is  confined  to  the  eastern  portions  of  the  survey,  where  it  occurs 
in  bodies  of  elongated*  or  irregular  outline.  The  areas  are  most 
nxunerous  in  eastern  McHenry  Coimty,  but  here  they  are  relatively 
inextensive.  A  few  bodies  also  appear  in  Burleigh  Coimty  a  short 
distance  southeast  of  Bismarck,  and  small  areas  occur  in  the 
vicinity  of  the  lower  Knife  River  Valley. 

Dunesand  areas  consist  of  prominent  rounded  or  crescent-shaped 
hills  or  ridges,  usually  supporting  only  a  scanty  growth  of  grasses  or 
shrubby  bushes,  although  some  areas  of  moderate  size  of  well-grassed 
character  sometimes  occur. 

Dun^and  owes  its  formation  to  the  transporting  power  of  wind 
and  is  in  most  cases  derived  through  the  removal  by  the  wind  of 
sandy  material  from  adjacent  sandy  soil  types.  It  is  valued  only 
for  the  scanty  pasturage  it  affords  and  is  of  no  present  value  for  culti- 
vation. 

MORTON   8TONT  LOAM. 

The  Morton  stony  loam  is  subject  to  wide  variation  in  the  character 
of  the  soil  material,  the  type  being  distinguished  mainly  by  the  abun- 
dance of  stone,  rather  than  by  the  texture  of  the  interstitial  material. 

Generally  the  soil  consists  of  a  brown  fine  sandy  loam  or  yellowish- 
brown  loam  of  silty  texture,  extending  to  the  depth  of  from  6  to  12 
inches.  The  stone  content,  which  ranges  from  10  to  50  per  cent  of 
the  soil  mass,  consists  of  gravel  or  angular  rock  fragments.  The 
surface  is  frequently  marked  also  by  outcropping  rock  ledges.  In 
the  more  southern  and  western  parts  of  the  district  in  which  this 
type  occurs  the  gravel  and  rock  fragments  are  usually  angular  or 
subangular  in  outline  and  are  most  commonly  sandstone  or  quartzite 
or  cherty  rocks  with  many  fragments  of  silicified  wood.  In  the 
vicinity  of  the  areas  covered  by  the  soils  of  the  Williams  series  a 
large  proportion  of  the  stony  material  is  of  rounded  granitic  glacial 
pebbles  and  bowlders.  In  either  case  the  gravel  and  bowlders  may 
occur  embedded  in  the  soil  to  the  depth  of  several  feet,  or  they  may 
be  confined  mostly  to  the  surface.  The  fragments  range  in  size 
from  small  pebbles  to  large  bowlders. 

The  Morton  stony  loam  is  one  of  the  least  important  and  extensive 
soils  of  the  territory  surveyed.  Areas  are  scattered  throughout,  the 
southwestern  counties  of  the  State,  generally  covering  the  slopes  or 
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summits  of  the  hills  and  buttes.  As  typicatly  developed^  it  owes  its 
origin  to  the  incomplete  weathering  of  the  underlying  and  outcropping 
rocks  of  the  Laramie  formation,  the  softer  material  being  transformed 
to  fine  earth,  while  much  of  the  harder  ledges  and  cherty  material  asso- 
ciated with  the  softer  rocks  persist  in  the  form  of  fragments  of  various 
sizes.  The  rounded  fragments  of  granitic  or  other  igneous  rocks  occur- 
ring in  the  vicinity  of  the  glacial  drift,  however,  which  are  intermingled 
with  the  fragments  from  the  underlying  rocks,  are  of  glacial  origin, 
having  been  derived  from  materials  of  the  earlier  glaciation. 

The  Morton  stony  loam  usually  supports  a  fair  growth  of  native 
grasses,  and,  owing  to  the  rough,  rocky  character  of  the  slopes  upon 
which  it  occurs  and  to  the  frequently  thin  and  gravelly  character  of 
the  soil  material,  it  is  generally  used  only  for  grazing. 

MORTON  SANDY  LOAMS. 

The  Morton  sandy  loams  consist  for  the  most  part  of  the  Morton 
fine  sandy  loam,  although  the  group  includes  considerable  bodies  of 
light  and  more  or  less  loose  and  incoherent  material  which  would  in  a 
detailed  survey  be  recognized  as  Morton  fine  sand.  Smaller  bodies 
of  stony  or  gravelly  sandy  loams  of  this  series  of  too  small  extent  to 
be  separated  are  also  grouped  with  the  Morton  sandy  loams.  The 
soils  under  this  head  frequently  merge  by  indefinite  gradation  into 
the  adjacent  soils. 

Owing  to  these  characteristics  the  soils  are  subject  to  considerable 
variation  in  texture,  structure,  and  in  depth.  The  lai^er  and  most 
typical  areas  consist  of  a  rather  porous,  friable,  fine  sandy  loam  of 
brown  color,  extending  to  the  depth  of  6  to  20  inches,  with  an  average 
depth  of  about  9  inches.  The  surface  material  is  generally  underlain 
by  a  yellowish-gray  or  yellowish-brown  fine  sandy  loam,  frequentlj 
of  silty  texture  and  occasionally  grading  into  silty  loam  at  the  depth 
of  3  feet  or  less.  The  lighter,  sandier  phases  consist  generally  c' 
light-brown  fine  sand  or  light,  fine  sandy  loam,  having  a  depth  of 
from  5  to  10  inches  and  underlain  by  a  gray  or  light-brown  fine  sand, 
often  carrying  a  relatively  high  per  cent  of  silt  and  grading  into  under- 
lying loams  of  silty  texture  at  a  depth  of  from  3  to  5  feet.  In  places 
the  subsoil  passes  directly  into  partially  weathered  sandstone  rock  at 
shallow  depths.  Both  soil  and  subsoil  are  occasionally  gravelly,  carry- 
ing, in  such  cases,  angular  to  subangular  fragments  of  sandstone  and 
chert. 

This  group  of  soils  is  found  in  numerous  bodies  scattered  over  the 
southwestern  counties.  Many  of  these  areas  are  small,  but  others 
cover  several  townships. 

The  Morton  sandy  loams  usually  occupy  undulating  to  rolling 
country.     Sometimes  the  topography  is  broken  as  in  portions  of  the 
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upland  plains  covered  by  the  residual  soils  derived  from  shale  and 
sandstone.  The  bodies  cover  the  slopes  or  tops  of  hills  or  buttes, 
occur  as  strips  or  bands  following  the  trend  of  undulating  ridges  or 
as  more  extensive  and  uniform  bodies  forming  undulating  prairies. 
Usually  the  more  elevated  parts  of  the  undulating  prairies  are  occu- 
pied by  the  soils  of  this  group,  although  bodies  sometimes  occur  upon 
the  lower  flats  or  slopes.  In  some  of  the  more  broken  prairie  sec- 
tions the  slopes  over  limited  areas  become  so  steep  and  rough  as  to 
preclude  cultivation.  Such  areas  have  been  shown  on  the  map  by 
means  of  rulings. 

In  the  vicinity  of  the  higher  dissected  bodies  the  surface  is  occasion- 
ally broken  by  outcropping  sandstone  or  cherty  rocks.  Excellent 
natural  drainage  and  freedom  from  alkali  salts  result  from  the 
porous  character  of  the  soils  and  their  elevated  position. 

In  origin  the  soils  of  this  group  are  residual,  having  resulted  from 
the  weathering  in  place  of  sandstone  of  the  Laramie  formation. 
They  usually  support  a  good  growth  of  grasses  of  value  for  grazing 
purposes,  although  owing  to  the  porous  character  of  the  soil,  which 
renders  it  somewhat  susceptible  to  drought,  the  native  vegetation 
generally  becomes  somewhat  thin  during  the  later  summer  months, 
with  consequent  reduction  in  the  grazing  capacity  of  the  land. 
During  the  early  months  of  the  spring  and  summer,  however,  the 
loose,  porous  soils  of  the  slopes  are  more  quickly  warmed  by  the  sun 
than  the  heavier  adjacent  soils,  forcing  the  vegetation  to  an  early 
growth  and  providing  early  feed  for  stock. 

While  the  soils  are  of  such  character  as  to  absorb  readily  the 
rains,  there  being  but  comparatively  httle  run-oflF  even  upon  the 
more  pronounced  slopes,  the  Morton  sandy  loams  can  hardly  be 
said  to  be  as  well  adapted  to  the  production  of  dry-farmed  crops  as 
the  heavier  loam  members  of  this  series.  The  heavier  phases  of  the 
sandy  loams  mapped  under  this  head,  in  which  the  heavier  silty 
subsoils  closely  approach  the  surface,  however,  possess  features  of 
texture  and  structure,  rendering  them  more  retentive  of  moisture, 
and  under  proper  cultivation  these  soils  are  claimed  to  be  nearly  or 
quite  the  equal  of  the  Morton  loams  in  the  production  of  dry-farmed 
crops. 

Large  areas  are  devoted  only  to  grazing,  but  in  the  more  thickly 
settled  parts  of  the  survey  the  level  or  sloping  bodies  are  utilized  in 
the  production  of  the  common  staple  crops  of  the  region.  Good 
yields  of  flax,  oats,  and  potatoes  are  often  secured,  the  yidd  of  wheat, 
however,  being  generally  somewhat  below  the  normal  for  the  area. 
In  seasons  of  favorable  rainfall  the  Morton  sandy  loams  are  par- 
ticularly adapted  to  the  production  of  potatoes  and  v^etables. 
72362*»— 10 77 
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MOKTOK  LOAIU. 

The  soils  combined  under  the  type  group  Morton  loams  are  com- 
prised mainly  by  the  loam  and  the  silt  loam  members  of  this  series. 
In  addition  limited  areas  of  the  heavier  phases  of  the  fine  sandy 
loam  and  of  the  lighter,  more  friable  phases  of  the  clay  loam  mem- 
bers of  the  series  are  also  included  and  mapped  under  this  general 
head.  Small  bodies  of  the  stony  and  gravelly  loams  of  the  series 
are  also  occasionally  encountered.  The  soils  are  thus  composite  in 
character  and  subject  to  considerable  variation  in  particular  fea- 
tures of  color,  texture,  and  structure,  although  similar  in  general 
characteristics  and  in  relation  to  crop  production.  Upon  the  other 
hand,  extensive  bodies  of  remarkable  uniformity  are  sometimes 
encountered. 

The  most  usual  character  of  soil  in  this  group  is  a  brown  loam 
carrying  a  small  amount  of  fine  sand  or  a  brown  silt  loam.  This 
surface  material  usually  extend^  to  the  depth  of  6  to  10  inches, 
where  it  rests  generally  on  a  yellowish-brown  to  light-gray  loam  or 
silt  loam.  In  some  cases  the  lower  subsoil  is  a  heavy,  silty  clay, 
while  in  other  sections  it  is  lighter  in  texture  than  the  surface  soil. 
The  areas  of  heavier  subsoils  are  of  more  frequent  occurrence  in  the 
hilly  or  eroded  districts,  and  those  with  lighter  textured  subsoils  in 
the  undulating  prairie  sections  marked  by  sandstone  ledges  and  by 
areas  of  the  Morton  sandy  loams. 

Over  a  few  areas  of  considerable  extent  both  the  soil  and  subsoil 
are  of  a  decidedly  fine  sandy  nature,  being  influenced  by  adjacent 
areas  of  the  Morton  sandy  loams  or  by  the  weathering  of  underlying 
sandstone  strata.  In  such  cases  the  proportion  of  fine  sandy  mate- 
rial in  the  soil  is  sensibly  greater  than  the  average,  the  soil  becoming 
a  light  loam  or  a  fine  sandy  loam.  Prominent  among  bodies  of  such 
character  are  several  occurring  in  the  vicinity  of  Wade  and  in  other 
portions  of  southern  Morton  County. 

The  soil  is  generally  friable,  moderately  easy  to  cultivate,  and 
readily  maintained  in  a  condition  of  tilth  favoring  the  conservation 
of  moisture.  Both  soils  and  subsoils  are  usually  free  from  gravel 
or  bowlders,  except  in  the  vicinity  of  areas  of  gravelly  or  stony 
loams. 

The  Morton  loams  constitute  the  prevailing  soils  of  the  Morton 
series  and  the  most  important  soils  for  agricultural  purposes  of  the 
southwestern  portion  of  the  area  surveyed.  They  cover  extensive 
areas,  which  are,  however,  broken  by  bodies  of  the  other  members 
of  the  Morton  series.  Like  the  Williams  loams,  the  most  of  this 
group,  which  is  derived  from  the  weathering  of  the  underlying 
shale  and  sandstone  rocks,  occurs  over  districts  with  several  different 
types  of  topography.  These  differences  have  a  critical  bearing 
upon  their  agricultural  value  and  adaptability  to  cultivation,  and 
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for  that  reason  hare  been  distinguished  in  the  map  by  means  of 
rulings.  The  greater  proportion  of  the  area  covered  consists  of 
the  undulating  to  gently  rolling,  elevated  prairie  plains  of  the  Mis- 
souri Plateau.  In  such  bodies  outcropping  rock  ledges  or  steep 
slopes  or  bluffs  are  of  only  occasional  occurrence,  appearing  in  the 
vicinity  of  stream  courses  or  of  the  smaller  buttes  of  insufficient 
extent  to  be  represented  upon  the  map.  The  surface  is  usually 
free  from  bowlders  in  sufficient  quantities  to  hinder  cultivation, 
although  near  the  line  of  contact  with  the  Williams  soils  it  shows 
some  modification  from  the  earUer  glacial  drift,  and  glacial  pebbles 
and  bowlders  are  not  infrequent.  With  the  exception  of  a  few  local 
areas,  the  Morton  loams,  with  undulating  to  gently  rolling  topogra- 
phy, are  easily  cultivated.  The  surface  permits  the  use  of  farm 
machinery,  while  of  sufficient  slope  to  provide  adequate  natural 
drainage  with  the  loss  of  comparatively  little  water  by  run-off,  ex- 
cept in  the  case  of  the  heavier  downpours.  The  soils  usually  support 
a  good  growth  of  nutritious  native  grasses,  generally  possess  marked 
moisture-retaining  properties,  and  under  intelligent  cultivation  are 
well  fitted  to  meet  the  requirements  imposed  by  a  system  of  dry- 
land farming.  Deeper  plowing  and  more  thorough  tillage  should, 
however,  prove  productive  of  increased  yields  in  the  staple  crops 
grown  upon  the  soils  of  this  type  group. 

In  the  case  of  the  areas  characterized  by  a  sharply  rolling  to  moder- 
ately hilly  or  broken  topography  the  surface  is  more  frequently 
marked  by  outcropping  ledges,  and  gullied  or  eroded,  and  cut  by 
stream  valleys  and  marked  by  bluffs,  hills,  and  buttes.  Upon  a 
considerable  portion  of  the  Morton  loams  of  this  type  of  topography, 
drainage  is  excessive,  the  soils  are  less  retentive  of  moisture,  and  many 
of  the  slopes  are  sufficiently  steep  and  rugged  to  render  cultivation 
impossible  or  to  prevent  the  use  of  farm  machinery. 

Land  of  this  character  is  best  adapted  to  a  mixed  system  of  farming, 
in  which  grazing  has  a  prominent  place.  The  hilly  slopes  support  a 
good  growth  of  grasses,  and  there  are  many  running  streams.  The 
proportion  of  arable  land  is  usually  sufficient  to  make  the  production 
of  field  or  forage  crops  the  more  important  part  of  the  farming 
operations.  A  greater  area  of  land  of  this  character  will  be  gen- 
erally required  to  make  such  a  system  sucessful  than  would  be 
necessary  in  farming  the  less  hilly  and  broken  areas. 

In  those  areas  of  the  Morton  loams  indicated  upon  the  soil  map  as 
of  hilly  or  broken  character,  the  greater  proportion  of  the  surface  is 
broken  by  rock  outcrop,  deep  and  often  narrow  stream  valleys, 
gullies,  and  by  abrupt  buttes  and  rugged  hills.  Land  of  this  type  of 
topography  merges  into  the  excessively  drained  and  eroded  districts 
mapped  as  Rough  broken  land  (Bad  Lands),  and  is  adapted  only 
to  grazing.     Any  attempt  to  settle  such  districts  with  intent  to 
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produce  farm  crops,  or  to  practice  a  mixed  system  of  farming  and 
grazing  upon  the  basis  of  the  160-acre  homestead  tract,  should  be 
discouraged.  Small  areas  of  tillable  land  sometimes  occur  in  these 
more  broken  and  hilly  districts,  and  can  be  made  to  produce  a  limited 
quantity  of  forage  crops  as  an  adjunct  to  stock  production,  but  ordi- 
narily the  utilization  of  a  tract  several  times  the  size  of  the  present 
homestead  will  be  necessary  under  such  a  system  to  give  adequate 
returns  for  the  labor  and  capital  expended. 

MORTON  CLAY  LOAM   AND  CLAT. 

Under  the  head  Morton  clay  loam  and  clay  are  grouped  three 
individual  soil  types  of  the  Mqrton  series,  previously  recognized  and 
described  as  the  Morton  clay  loam,  Morton  clay,  and  the  Morton 
gumbo  in  the  reports  on  the  soil  surveys  of  the  McKenzie  and  the 
Morton  areas.  In  general  these  soils  have  similar  textural,  structural, 
and  agricultural  features,  although  they  are  subject  to  more  or  less 
variation  in  minor  details.  The  areas  mapped  sometimes  contain 
also  local  bodies  of  adjacent  types  of  soils  of  insufBcient  extent  to  be 
separated. 

The  surface  soil  consists  of  a  heavy  clay  loam  or  clay,  usually  of  a 
decidedly  silty  texture,  of  dark-gray,  brown,  or  daA-brown  color,  and 
extending  to  a  depth  of  from  6  to  18  inches.  The  subsoils  are 
generally  of  heavy  silty  clay  loam  or  silty  clay,  of  light-yellowish  or 
grayish-brown  to  brown  color,  and  usually  extend  to  a  depth  of  3 
or  more  feet,  although  they  sometimes  pass  into  the  underlying 
partially  weathered  clay  shale  at  shallower  depths. 

Frequently  the  immediate  surface  is  a  friable  loam,  but  this  is  of 
shallow  depth  and  in  places  has  been  removed  from  the  slopes  by 
erosion,  exposing  spots  of  the  underlying  heavy  material.  These 
spots  are  often  barren  of  vegetation  and  of  dense,  compact,  puddled 
unproductive  character.  They  frequently  carry  an  excess  of  alkali 
salts  and  are  locally  known  as  gumbo.  The  soil  is  usually  remarkably 
impervious  to  water,  which  collects  in  poorly  drained  depressions  as 
pools,  where  it  may  stand  for  weeks.  When  wet  the  material  is 
extremely  sticky  and  it  bakes  and  checks  upon  subsequent  exposure 
to  the  sun.  The  immediate  surface  in  the  gumbo  spots  is  usually  of 
somewhat  heavier  texture  and  denser  structure  than  the  underlying 
subsoils,  although  the  heavier  characteristics  are  to  a  great  extent 
due  to  the  puddled  condition  of  the  material.     (PL  F,  fig.  2.) 

Not  in  all  cases  are  the  soils  and  subsoils  of  this  group  of  this 
refractory  character,  although  they  are  generally  compact  and  culti- 
vated and  maintained  in  a  favorable  condition  of  tilth  with  much 
more  diflBculty  than  the  more  friable  loams  of  this  series.  Gravel, 
consisting  of  small,  flat,  shaly  fragments,  is  of  occasional  occurrence 
throughout  the  soil  profile; 
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Plate  F. 


Fig.  1.— Bad  Lands  District. 

[Cracking  and  sinkinR  of  the  land  surface  Ih  due  to  the  burning  seam  of  lignite  coal.    The  burning 
of  this  material  has  contributed  materially  to  the  rougn  topography  of  the?e  areas.] 


Fig.  2.— Barren  "Gumbo"  Spot  in  the  Morton  Clay  Loam  and  Clay. 
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The  gKoxxp  covers  much  less  extensive  areas  than  the  loams.  It 
occurs  as  numerous  bodies  of  oval,  elongated,  or  irregular  outline,  and 
of  varying  extent  throughout  the  southwestern  portion  of  the  survey. 
In  some  parts  of  this  section  the  bodies  most  frequently  appear  upon 
the  slopes  or  sunmiits  of  rolling  hills,  while  in  other  cases  they  are 
confined  to  the  lower  flats,  poorly  drained  depressions,  or  the  valleys 
of  intermittent  streams. 

The  areas  in  the  vicinity  of  or  occupying  stream  valleys  are  some- 
times of  rugged,  broken  surface,  and  marked  by  steep  and  frequently 
barren  slopes,  and  by  the  occurrence  of  narrow,  vertical  walled 
ravines  and  gullies,  ^eh  bodies,  among  which  are  several  prominent 
bodies  occurring  in  northwestern  Morton  County,  are  frequently 
locally  known  as  ''bad  lands,"  and  resemble  in  some  respects  the 
true  "Bad  Land"  districts,  into  which  they  frequently  merge. 

Soils  of  the  Morton  clay  loam  and  clay  group  have  been  formed 
mainly  by  the  weathering  in  place  of  shale  Jock.  This  residual 
material  has  in  many  places  been  subject  to  more  or  less  modifica- 
tion by  washing  from  the  hill  slopes,  resulting  in  the  removal  of  some 
of  the  material  to  the  lower  flats  and  stream  vaUeys.  The  heavier 
barren  gumbo  spots  are  frequently  encountered  along  hill  slopes  in 
the  immediate  vicinity  of  outcropping  ledges  of  lignite  and  argilla- 
ceous shales,  from  which  the  soil  material  has  been  derived. 

Owing  to  the  frequent  occurrence  of  the  barren  spots  the  growth 
of  prairie  grasses  is  generally  of  a  less  luxuriant  and  extensive  char- 
acter than  is  the  case  with  the  previously  described  soils  of  the  Mor- 
ton series,  and  cultivation  and  production  of  dry-farmed  crops  is 
not  generally  favored  owing  to  the  dense,  refractory,  and  frequently 
alkaline  character  of  the  soUs.  In  moisture  retaining  properties  they 
are  usually  inferior  to  the  more  readily  tilled  loams.  Considerable 
areas  of  the  more  friable  phases  of  the  clay  loam  and  clay  are,  how- 
ever, under  cultivation,  and  while  inferior  to  the  liforton  loams  in 
productiveness,  fair  yields  of  the  staple  crops  can  be  grown  in  favor- 
able seasons. 

Areas  subject  to  the  occurrence  of  barren  gumbo  spots  may  be 
improved  by  incorporation  of  lai^e  quantities  of  barnyard  manure 
and  by  deep  plowing  and  thorough  cultivation.  In  many  cases 
persistent  treatment  of  this  kind  will  probably  effect  a  permanent 
reclamation,  although  the  spots  remain  unproductive  sometimes  for 
several  seasons  after  the  land  is  broken. 

ROUGH  BROKBN   LAND  (BAD  LANDS). 

Under  the  head  of  Rough  broken  land  are  included  several  or  all  of 
the  soil  types  of  the  Morton  series.  The  distinction  of  the  Rough  bro- 
ken land  from  the  other  Morton  groups  is  based  upon  physiographic 
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and  not  upon  soil  diflFerences.  The  group  comprises  the  excessively 
eroded  and  dissected  topography  known  locally  as  '*Bad  Lands." 
In  these  districts  no  attempt  was  made  to  differentiate  between  the 
various  soils.  The  term  ''Bad  Lands"  was  first  appUed  by  eariy 
French  explorers.  It  refers,  however,  not  to  any  intiinsic  sterility 
of  the  land,  but  to  the  character  of  the  surface,  the  term  by  which 
these  broken  hilly  districts  were  known,  meaning  "bad  lands  to 
travel  through."    (PI.  F,  figs.  1  and  2.) 

The  general  character  of  these  districts  is  that  of  a  minutely  dis- 
sected and  intrenched  upland  plain,  gashed  with  steep-sided  valleys 
and  guUies,  interspersed  with  rounded  or  flat-topped  buttes  or  hills. 
These  districts  have  been  previously  described  somewhat  in  detail 
under  the  preceding  sections  devoted  to  physiography  and  to  the 
general  discussion  of  the  soils. 

Rough  broken  land  (Bad  Lands)  is  most  extensively  and  typically 
developed  along  the  course  of  the  Little  Missouri  River  and  its  trib- 
utaries traversing  the  southwestern  portion  of  the  area  surveyed. 
Less  extensive  bodies  are  of  frequent  occurrence  in  the  districts 
covered  by  the  higher  buttes  of  the  Missouri  Plateau  and  along 
the  courses  of  a  number  of  the  streams  traversing  the  districts  occu- 
pied by  the  residual  Morton  soils. 

Land  of  this  character,  owing  to  the  broken  character  of  the  sur- 
face and  to  the  prevalence  of  rugged  or  barren  rocky  slopes,  is  ima- 
dapted  to  cultivation  and  suited  only  to  grazing,  although  small 
bodies  of  arable  land  sometimes  occur  upon  the  flats  or.  slopes  of 
the  stream  valleys.  Such  areas  where  alkaU  salts  are  not  present 
in  injurious  quantities  may  be  used  to  produce  a  limited  amount 
of  forage  crops  to  assist  in  wintering  stock.  These  areas  are  of  very 
Umited  extent,  and  the  general  utilization  of  the  rough  broken 
lands  in  any  way  except  in  rather  extensive  tracts  for  grazing  should 
be  discouraged. 

At  present  these  districts  are  highly  esteemed  by  ranchmen  be- 
cause of  the  growth  of  nutritious  grasses,  the  accessibility  of  water, 
and  the  protection  afforded  by  the  buttes  and  ravines  from  winter 
storms.  The  section  at  present  forms  the  chief  support  of  the 
grazing  industry. 

KILDEER  LOAM. 

The  Kildeer  loam,  the  only  residual  soil  of  the  area  surveyed, 
excepting  the  soils  of  the  Morton  series,  consists  typically  of  a  dark- 
gray  to  dark-brown  loam,  varying  from  10  to  20  inches  in  depth. 
This  surface  material  is  underlain  by  a  yellowish-gray  or  light-brown 
loam,  similar  in  color  and  texture  to  the  typical  subsoils  of  the  Mor- 
ton loams.  The  soil,  however,  carries  a  considerably  greater  amount 
of  calcareous  material  than  the  Morton  loams,  is  usually  of  darker 
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color,  and  under  similar  conditions  of  cultivation  is  somewhat  more 
productive. 

The  soil  is  of  moderately  loose,  friable  character  and  is  readily 
maintained  in  a  favorable  state  of  tilth  where  the  topography  per- 
mits cultivation. 

The  Kildeer  loam  occiu^  in  a  single  body  of  moderate  extent,  cov- 
ering the  elevated  Kildeer  Moimtain  district  lying  south  and  east  of 
the  Little  Missouri  River.  It  has  been  formed  mainly  through  the 
weathering  of  Umestone  or  shales  that  are  more  calcareous  than  the 
rocks  giving  rise  to  the  Morton  series  of  soils.  The  surface  is  sloping 
and  in  a  portion  of  the  area  somewhat  abrupt  and  broken.  The 
summit  of  the  hills  is  bordered  by  steep,  rocky  cliffs  and  steep  slopes, 
and  the  more  elevated  parts  of  the  type  are  generally  too  rough  and 
rocky  to  admit  of  profitable  cultivation.  The  lower  slopes  of  more 
gradual  incline  and  of  less  stony  character,  particularly  upon  the 
east  and  south  sides  of  the  mountain,  have  been  xmder  cultivation 
for  some  years. 

Wheat,  oats,  and  com  are  the  principal  crops  produced,  good 
yields  usually  being  obtained.  The  type  is  generally  considered 
particularly  well  adapted  to  the  production  of  com,  on  accoxmt  of 
comparative  freedom  from  frost,  which  results  from  the  moderate 
elevation  of  the  area  above  the  surroimding  country. 

Irrigation. 

While  irrigation  has  been  practiced  within  the  area  surveyed  for 
many  years,  it  until  recently  has  been  more  or  less  desultory,  involv- 
ing the  infrequent  appUcation  of  flood  waters  stored  by  damming 
coulees  in  the  prairie  land  or  flooding  the  native  hay  lands  by  water 
from  the  larger  streams  at  times  when  the  streams  were  high.  This 
has  been  done  in  some  cases  in  order  to  comply  with  the  regulations 
of  the  desert-land  act ;  in  others,  to  stimulate  growth  of  native  hay. 

Owing  to  the  relatively  few  perennial  streams  and  to  the  lack  of 
sites  for  storage  reservoirs  in  the  valleys  of  those  of  less  constant 
flow,  the  irrigable  areas  are  confined  to  the  valley  terraces  and  slopes 
of  the  larger  streams  and  a  few  of  their  tributaries. 

In  but  few  such  areas  can  the  diversion  and  distribution  of  water 
by  gravity  be  readily  or  economically  effected,  and  pumping  must 
generally  be  resorted  to.  In  either  case,  the  engineering  difficulties 
and  the  cost  are  usually  too  great  to  be  attempted  by  the  farmer  or 
rancher.  Through  the  operations  of  the  United  States  Reclamation 
Service,  however,  three  extensive  irrigation  projects  have  already 
been  entirely  or  nearly  completed,  and  the  irrigation  ot  additional 
tracts  is  contemplated. 

Public  land  under  these  projects  is  subject  to  usual  homestead 
entry,  except  that  the  farm  unit  or  amount  of  land  to  which  title 

Digitized  by  VjOOQIC 


1224        FIELD  OPEBATIOKS  OF  THE  BUBEAU  OF  SOILS,  1908. 

may  be  obtained  may  be  reduced,  at  the  discretion  of  the  Secretary 
of  the  Interior,  to  such  an  area  as  is  deemed  sufficient,  imder  prerail- 
ing  conditions,  to  support  a  single  family.  Land  already  held  in 
private  ownership  by  actual  residents  will  be  provided  with  water, 
but  not  for  irrigation  of  tracts  in  excess  of  160  acres.  Lands  subject 
to  entry  under  the  reclamation  act  are  also  denied  the  usual  commu- 
tation provisions  of  the  homestead  laws.  While  but  comparatively 
little  public  land  subject  to  entry  remains  imder  the  projects  now 
in  operation  or  nearing  completion,  of  which  brief  mention  follows, 
limited  areas  of  excess  holdings  are  open  to  purchase  at  moderate 
prices. 

The  Williston  project  covers  about  7,000  acres  of  the  valley,  bench, 
and  terrace  lands  in  the  vicinity  of  Williston.  These  lands  are 
located  north  of  the  Missouri  River  and  extend  into  the  valley  of 
Little  Muddy  Creek.  Water  is  prociu^d  from  the  Missouri  River  at 
Williston  by  electrically  operated  pumps  installed  upon  a  floating 
barge.  (PI.  E,  fig.  2.)  After  the  sediment  has  been  deposited  in  a 
settUng  basin,  the  water  is  distributed  by  gravity  and  by  auxiliary 
pumping  stations  to  the  irrigated  lands.  Power  is  transmitted  to 
the  barge  from  a  steam-operated  plant  burning  lignite  coal  and 
situated  a  few  miles  above  Williston  in  the  valley  of  Little  Muddy 
Creek. 

Farm  units  under  this  project  vary  from  40  to  80  acres  and  where 
practicable  a  supplementary  tract  of  grazing  land  has  been  included 
with  the  allotment.  The  cost  of  water,  which  is  dependent  upon 
the  cost  of  construction  of  the  irrigation  works,  has  been  fixed  at 
$38  per  acre.  This  must  be  returned  to  the  Government  in  not  less 
than  5  or  more  than  10  annual  installments  of  not  less  than  S3. 80 
each,  in  addition  to  which  an  annual  charge  of  70  cents  per  acre  for 
operation  and  maintenance  and  of  50  cents  per  acre-foot  of  water 
delivered  is  imposed. 

The  Buford-Trenton  project  covers  some  12,000  acres  of  the 
alluvial  soils  of  the  Missouri  River  lying  along  the  north  side  of  the 
valley  a  short  distance  east  of  the  Montana  state  line  and  west  of  the 
Williston  project.  Farm  units  are  limited  to  a  minimum  of  40  and  a 
maximum  of  80  acres  of  irrigable  land,  in  addition  to  which  a  tract 
of  grazing  land  is  included  where  practicable,  bringing  the  total  to  120 
or  160  acres. 

The  construction  and  operation  of  this  system  is  similar  to  that  of 
the  Williston  project.  The  cost  of  water  and  the  maintenance  and 
operation  charges  are  the  same. 

The  Lower  Yellowstone  project  covers  an  area  of  66,000  acres  of 
alluvial  bench  lands  lying  in  the  lower  Yellowstone  Valley  in  eastern 
Montana  and  in  western  North  Dakota.  About  one-third  of  this 
area  lies  within  the  State  of  North  Dakota.    Unlike  the  preceding 
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projects^  the  water  supply  is  diverted  by  gravity,  the  head  gates  be- 
ing located  on  the  Yellowstone  River  at  a  point  near  Qlendive,  Mont. 
It  is  expected  that  this  project  will  be  completed  and  opened  during 
1909.  The  cost  of  water  has  not  as  yet  been  determined.  Upon  the 
lands  under  these  projects  the  production  of  alfalfa  is  expected  to 
become  a  lucrative  industry.® 

Preliminary  surveys  have  been  made  with  a  view  to  irrigating  the 
extensive  alluvial  terrace  and  bench  lands  along  the  Missouri  River 
in  the  vicinity  of  Nesson,  in  southeastern  Williams  County,  and  below 
the  town  of  Washburn,  in  southern  McLean  County,  and  in  Oliver 
and  Burleigh  counties.  The  water  for  these  projects  will  be  secured 
by  pumping  from  the  Missouri. 

In  addition  to  these  more  extensive  systems,  a  considerable  area 
can  be  irrigated  by  the  construction  of  small  private  gravity  or  pump- 
ing systems  upon  favorably  situated  alluvial  flats  and  by  the  storage 
of  flood  waters  in  conveniently  located  coulees  in  the  plains. 

The  water  of  the  larger  streams  is  of  excellent  character.  The 
water  in  wells  in  certain  sections  of  the  area  sometimes  carries  an 
excess  of  alkali  salts  or  is  discolored  by  lignite  or  other  carbonaceous 
material  in  the  water-bearing  strata. 

Drainage  and  Alkali. 

In  the  morainic  districts  and  in  the  lower  portions  of  the  plains  of 
the  Mouse  River  loop,  occupied  by  the  soils  of  the  WiUiams  and  Fargo 
series,  a  general  condition  of  deficient  drainage  is  found.  Here  there 
are  numerous  glacial  lakes,  meadows,  and  bodies  of  wet,  poorly 
drained  soils  occupying  the  depressions  between  the  ridges  and 
morainic  hills.  These  depressions  are  usually  without  outlet  and 
collect  the  surface  Vater  and  water  reaching  the  surface  through 
springs  or  seepage. 

The  drainage  in  these  depressions  varies  with  the  amount  of  rain- 
fall, and  in  periods  of  unusually  heavy  precipitation  land  normally 
capable  of  cultivation  may  be  completely  submerged  or  converted 
into  marsh  or  meadow.  On  the  other  hand,  in  a  series  of  dry  years 
considerable  areas  may  be  used  ior  cultivated  crops. 

Heavier  members  of  the  Fargo  series,  which  normally  occupy  the 
beds  of  former  glacial  lakes,  are  particularly  likely  to  show  deficient 
drainage,  and  many  areas  can  be  utilized  only  for  grazing  tracts  or 
the  growing  of  wild  hay.     In  many  cases  these  conditions  can  not 

a  Additional  information  may  be  secured  by  addressing  the  U.  S.  Reclamation 
Service  at  Washington.  Inquiries  regarding  the  Williston  project  may  be  addressed 
to  the  Williston  Water  Users'  Association,  Williston,  N.  Dak.,  those  concerning  the 
Buford-Trenton  project  to  the  Buford-Trenton  Water  Users*  Association,  Buford, 
N.  Dak.,  and  those  regarding  the  Lower  Yellowstone  project  to  the  Lower  Yellowstone 
Water  Users'  Association,  Sidney,  Mont. 
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be  remedied  without  the  construction  of  deep  cuts  through  adjacent 
slopes  or  ridges,  or  by  pumping,  both  of  which  would  usually  prove 
too  costly  to  be  attempted  with  the  present  land  values.  Not 
infrequently,  however,  the  removal  of  water  from  the  more  elevated 
portions  of  the  depressed  areas  mq,y  be  readily  brought  about  by 
ditching  or  by  laying  tile  drains,  or  both.  There  are  occasional  areas 
of  some  extent  over  which  marked  improvement  in  drainage  condi- 
tions might  be  effected  at  comparatively  light  expense  by  o{)ening 
outlets  to  neighboring  streams. 

Owing  to  the  regular  addition  and  evaporation  of  spring  and  seep- 
age water  carrying  small  amounts  of  soluble  salts,  a  gradual  accumu- 
lation of  alkaU  normally  takes  place  in  the  aoil  and  water  occupying 
the  poorly  drained  depressions.  In  the  more  westerly  portions  of  the 
hiUy  morainic  belt  the  water  of  the  lakes  generally  shows  a  higher  con- 
centration of  the  salts  than  in  the  eastern  sections.  During  the  late 
summer  these  lakes  frequently  become  entirely  dry,  and  their  beds 
are  marked  by  baked  and  sun-cracked  mud,  coated  with  deposits  of 
glistening  white  alkaU. 

In  the  Mouse  River  loop  section  some  of  the  cultivated  soils  foi^ 
merly  covered  by  glacial  lakes  show  accumulations  of  alkaU  salts 
sufficient  to  affect  the  growth  of  crops,  other  deficiently  drained  dis- 
tricts of  comparatively  extensive  area  occur  in  which  the  accumula- 
tion of  the  alkaU  salts  has  become  more  or  less  acute,  particularly  in 
the  vicinity  of  McKenzie  and  Long  Lake,  in  southern  Burleigh  County, 
and  locally  in  the  vicinity  of  morainic  lakes  in  McLean,  Ward,  and 
WiUiams  counties. 

To  reclaim  such  lands  thorough  drainage  is  the  first  requisite. 
With  this  accompUshed,  nature  would  in  time  bring  about  a  gradual 
leaching  of  the  salts  from  the  soil,  though,  were  facilities  at  hand  for 
flooding  the  surface,  the  process  might  be  artificially  hastened. 

In  addition  to  the  poorly  drained  soils  of  the  glacial  depressions 
in  the  eastern  and  northeastern  portions  of  the  area  surveyed,  exten- 
sive areas  of  deficient  drainage  and  of  marshy  character,  which  have 
been  noted  under  description  of  the  Wabash  clay  loam  and  clay,  occur 
along  the  lower  course  of  the  Mouse  River  Valley.  The  soil  of  most 
of  these  areas  is  productive  when  well  drained,  and  it  could  be  reclaimed 
from  its  present  condition  by  a  comprehensive  system  of  dredging, 
by  straightening  the  stream  channels,  by  diking,  and  by  instaUing 
drains  and  ditches. 

In  the  valleys  occupied  by  the  alluvial  soils  of  the  Missouri  River 
and  its  tributaries  there  are  occasional  less  extensive  areas  of  poorly 
drained  lands,  sometimes  containing  alkali.  These  areas  are  usually 
of  limited  extent,  occupied  by  low-lying,  heavy  soils,  and  marked  by 
occasional  sloughs  or  remnants  of  former  drainage  channels.  Such 
areas  may  usually  be  improved  by  artificial  drainage. 
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In  the  southwestern  portions  of  the  area,  covered  by  the  bad-land 
districts  and  by  the  residual  soils  of  the  Morton  series,  the  lakes, 
marshes,  and  meadows  found  in  the  northern  and  eastern  counties 
of  the  survey  are  wanting,  buf  small  areas  of  deficient  drainage,  in 
which  the  soils  have  become  impregnated  with  injurious  alkah  salts, 
are  frequently  encountered.  These  are  usually  found  in  areas  of 
the  gumbo  soils,  and  the  injurious  salts  have  been  derived  through 
the  weathering  of  the  alkali-bearing  Laramie  shales.  Marked 
improvement  in  the  puddled  condition  of  the  soils  and  a  gradual 
decrease  in  the  amount  of  alkali  would  doubtless  follow  artificial 
drainage,  and  this  should  be  provided  where  practicable,  but  the 
present  earning  capacity  of  the  land  would  probably  not  warrant  a 
considerable  outlay  for  such  purposes  at  the  present  time. 

In  the  western  portions  of  the  area,  where  the  shales  outcrop,  the 

chief  cause  for  alarm  from  the  accumulation  of  alkaU  Ues  in  the 

presence  of  alkaU  springs  and  lines  of  seepage  along  the  slopes  and 

bases  of  the  hills  and  bluffs  and  in  the  possibiUty  of  seepage  from 

irrigated  areas.     These  waters  will  have  a  tendency  to  overspread 

and  saturate  the  lower-lying  irrigable  areas  and  to  bring  about  a 

surface  concentration  of  salts  which  may  prohibit  the  production 

of  crops. 

Summary. 

The  area  surveyed  covers  a  little  more  than  the  western  half  of 
North  Dakota.  It  includes  portions  of  two  physiographic  provinces 
of  the  United  States,  viz,  the  Prairie  Plains  and  the  Missouri  Plateau. 
The  surface  of  the  former  is  level  to  undulating,  treeless,  and  nearly 
streamless;  the  latter  varies  in  topography  from  the  rough  and 
broken  Bad  Lands  to  rolling  and  hilly  prairie  lands. 

The  northeastern  part  of  the  survey  is  drained  by  the  Mouse 
River  and  the  remainder  by  the  Missouri  and  its  tributaries. 

The  climate  is  semiarid,  with  long,  cold  winters,  brisk  wind  move- 
ment, low  humidity,  and  a  large  percentage  of  sunshiny  days. 

The  population  is  almost  entirely  engaged  in  agricultural  pursuits. 
It  includes  many  immigrants  from  the  Scandinavian  countries  and 
from  Germany  and  Russia. 

Desirable  land  subject  to  homestead  entry  is  practically  all  ex- 
hausted. Comparatively  extensive  areas  are  unused  and  subject  to 
purchase.     Prices  for  available  lands  vary  from  $10  to  $50  an  acre. 

The  area  is  traversed  by  a  number  of  railway  lines;  and  steam- 
boats ply  the  Missouri  River. 

Grazing  of  cattle  and  sheep  is  an  important  industry. 

The  principal  crops,  all  of  which  are  dry-farmed,  are  wheat,  flax, 
oats,  barley,  potatoes,  and  wild  hay.  These  crops  are  produced 
extensively  with  the  aid  of  modem  farm  machinery. 
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Labor  is  sometimes  scarce  and  wages  high,  but  the  conditions 
have  not  so  far  been  acute. 

The  encroachment  of  the  homesteader  on  the  open  range  has 
caused  a  decUne  in  stock  raising,  but^  this  will  always  persist  and  be 
profitable  in  the  Bad  Lands,  where  ordinary  farming  can  not  be 
practiced. 

In  some  sections,  where  arable  and  nonarable  lands  are  found,  a 
combination  of  crop  and  cattle  production  will  be  the  best  system 
of  farming,  but  the  ordinary  homestead  allotment  of  160  acres  will 
be  insufficient  to  support  a  family. 

A  Uttle  irrigation  is  done  by  private  enterprise.  There  are  three 
important  irrigation  projects  completed  or  in  course  of  construction 
by  the  United  States  Reclamation  Service,  with  others  projected. 

Under  irrigation  alfalfa,  vegetables,  and  other  special  crops  will 
be  grown. 

The  more  extensive  soils  are  generally  suitable  for  cultivation. 
They  faU  into  two  principal  groups — transported  soils  and  residual 
soils.  The  transported  soils  consist  of  the  WiUiams  series  derived 
from  the  glacial  drift,  the  Williston  series  (glacial  terrace  soils),  the 
Faigo  series  (which  come  from  deposits  laid  dowtf  in  glacial  lakes^, 
the  alluvial  series  Wade,  Laurel,  and  Wabash  (the  first  two  formed 
along  the  Missouri,  the  last  along  the  Mouse  River),  and,  finally, 
the  nonagricultural  type  Dunesand. 

The  residual  group  comprises  the  Morton  soils,  derived  from  shale 
and  sandstone  rocks,  and  the  Elildeer  loam,  a  type  resulting  from 
the  weathering  of  limestone. 
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SOIL  SURVEY  OF  THE  MODESTO-TURLOCK  AREA,  CALI- 
FORNIA, WITH  A  BRIEF  REPORT  ON  A  RECONNAIS- 
SANCE SOIL  SURVEY  OF  THE  REGION  EAST  OF  THE 
AREA. 

By  A.  T.  SWEET,  J.  P.  WARNER,  and  L.  C.  HOLMES. 
DESCRIPTION  OF  THE  AREA. 

The  Modesto-Turlock  area  lies  approximately  in  the  center  of  the 
State  of  California  from  east  to  west  and  sUghtly  north  of  the  center 
from  north  to  south. 

It  is  about  100  miles  hk'f  'f  V  «^'  ^V"  ^"^  Ullp-UI, 
east  of  San  Francisco, 
300  miles  north  of  Los 
Angeles,  and  near  the 
center  of  the  great 
valley  which  extends 
from  northwest  to 
southeast  between  the 
Sierra  Nevada  Moim- 
tains  on  the  east  and 
the  Coast  Range  on 
the  west.  TTie  upper 
part  of  this  valley  is 
drained  to  the  south 
by  the  Sacramento 
River  and  the  south- 
em  part  is  drained  to 
the  north  by  the  San 
Joaquin  River,  the 
two  uniting  and 
emptying  into  Suisun 
Bay.  Rising  in  the 
Sierra  Nevada  Moun- 
tains along  the  east 
side  of  this  valley,  flow- 
ing to  the  west  and 
emptying  into  the  San  Joaquin,  are  three  rivers  of  considerable  import- 
ance, the  Merced,  the  Tuolumne,  and  the  Stanislaus.  The  Modesto- 
Turlock  area  lies  on  the  east  side  of  the  San  Joaquin  and  is  drained 
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Fio.  34.— Sketch  map  showing  location  of  the  Modesto-Turlock 
area.  Califoraia. 
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and  watered  b j  these  rivers,  the  Merced  forming  the  southern  bound- 
ary and  the  other  two  passing  through  it,  the  Tuolumne  in  the  center 
and  the  Stanislaus  in  the  northern  part. 

The  area  lies  between  the  parallels  of  37°  20'  and  38°  north, 
thus  having  about  the  same  latitude  as  southern  Kansas,  central 
Kentucky,  and  Richmond,  Va.  It  covers  a  portion  of  three  counties, 
San  Joaquin  County  on  the  north,  Stanislaus  Coimty  in  the  center, 
and  Merced  County  on  the  south.  The  area  extends,  from  north  to 
south,  a  distance  of  almost  40  miles  and  from  the  San  Joaquin  River 
east  into  the  lower  foothills,  an  average  distance  of  almost  25  miles, 
the  area  actually  surveyed  being  about  808  square  miles. 

For  this  work  no  satisfactory  base  maps  were  available,  hence  maps 
were  constructed  in  the  field  for  the  entire  area,  except  that  portion 
occupied  by  the  overflow  lands  along  the  San  Joaquin  River,  a  part 
of  which,  on  account  of  high  water,  numerous  sloughs,  and  cut-offs, 
was  inaccessible  at  the  time  the  siu^ey  was  made.  For  this  part  of 
the  area  and  the  location  of  the  San  Joaquin  River  the  county  maps 
based  on  the  Government  surveys  have  been  accepted. 

Topographically  the  larger  part  of  the  area  is  a  broad,  almost  level 
vjJley  floor  of  slight  but  uniform  slope  from  the  low  hills,  into  which 
the  northeastern  part  merges,  to  the  flat  overflow  lands  along  the 
San  Joaquin  River,  but  this  plain  is  tilted  very  sUghtly  to  the  west 
and  northwest,  so  that  the  lowest  part  has  an  elevation  of  only  about 
20  feet  above  sea  level,  while  the  higher  parts  reach  an  elevation  of 
almost  200  feet.  Although  young  geologically  this  vcJley  floor  has 
been  considerably  modified  by  erosion.  The  higher  parts  along  the 
eastern  side  have  been  dissected  by  many  small  streams  and  their 
tributaries,  which  carry  the  water  of  the  rainy  season,  and  have 
weathered  into  numerous  hills  so  well  rounded  that  all  portions  of 
them  may  be  cultivated,  while  lower  portions  of  the  area  along  the 
San  Joaquin  River  have  been  filled  to  some  extent  by  deposits  from 
this  stream  and  its  tributaries.  In  addition  to  these  topographic 
features  there  are  along  the  Tuolumne  and  Stanislaus  rivers  and  also 
along  Dry  Creek  abrupt  bluffs  and  terraces  which  separate  the  pres- 
ent valley  floor  of  these  streams  from  the  upland  or  old  valley  floor. 
These  vary  in  height  from  20  feet  to  80  feet  or  more  and  are  usually 
quite  abrupt,  showing  outcrops  of  the  xmderlying  formations.  In 
some  places  two  and  even  three  well-defined  terraces  mark  former 
positions  of  the  streams.  These  are  especially  noticeable  along  the 
valley  of  the  Stanislaus  southwest  of  Oakdale. 

Another  feature,  not  very  conspicuous  but  of  interest  in  connection 
with  a  study  of  the  soils,  is  to  be  found  in  old  overflow  stream  courses 
of  the  Stanislaus  River,  which  are  noticeable  as  broad,  rather  shallow 
depressions.    One  of  these  leaves  the  river  at  a  point  almost  due 


Digitized  by 


Google 


SOIL  SUKVEY  OF  THE  MODESTO-TURLOCK  ABEA,  CALIFORNIA.      1231 

north  of  Modesto  and  extends  in  a  south  and  then  westerly  direction 
until  after  dividing  into  several  parts  it  is  lost  in  the  lowlands  along 
the  San  Joaquin,  while  on  the  opposite  side  of  the  Stanislaus  a  similar 
stream  course  leaves  the  river  and  extends  due  west  to  the  San 
Joaquin.  These  old  channels  seem  to  indicate  that  at  some  time  in 
its  early  history  the  main  channel  of  the  Stanislaus  became  choked 
at  the  point  where  the  channels  leave  the  river,  causing  its  waters 
to  spread  out  over  the  country  on  both  sides.  Still  another  of  these 
old  channels  leaves  the  river  on  the  north  side  near  Oakdale  and  can 
be  traced  in  a  westerly  dh*ection  beyond  Escalon. 

On  the  upland  immediately  south  of  the  Stanislaus  and  Tuolumne 
rivers  dunelike  ridges  of  wind-blown  sand  occur.  Extensive  areas 
of  this  sand  also  occur  south  of  Manteca  and  in  the  extreme  south- 
eastern part  of  the  area. 

The  area  is  drained  by  the  San  Joaquin  River  and  the  tributaries 
above  mentioned,  each  having  small  tributaries  of  its  own,  the  largest 
of  these  minor  streams  being  Dry  Creek,  a  tributary  of  the  Tuolumne, 
which  drains  a  considerable  area  east  of  Modesto.  A  small  portion 
of  the  northern  part  of  the  area  is  also  drained  by  Little  John  Creek, 
which  empties  directly  into  the  San  Joaquin,  but  at  a  point  outside 
of  the  area.  A  peculiar  feature  of  the  drainage  is  that  it  is  well 
defined  in  the  eastern  part  of  the  area  among  the  foothills,  numerous 
small  streams  having  their  sources  there,  but  as  these  reach  the 
more  gentle  slope  of  the  valley  floor  proper  they  become  less  clearly 
defined,  until  they  are  almost  or  entirely  lost,  the  water  which  they 
carry  during  the  rainy  season  being  absorbed  by  the  soils  of  the  lower 
part  of  the  valley. 

A  rapid  and  marked  change  in  the  character  of  the  population  is 
taking  place  at  present  in  parts  of  the  Modesto-Turlock  area.  It  is 
a  change  from  a  scattered  population  of  grain  growers  to  a  dense 
population  of  dairymen,  vineyardists,  orchardists,  truck  and  melon 
growers,  and  others  who  farm  intensively;  from  a  1,000-acre*  farm 
unit  to  one  of  20  acres.  This  change  is  confined  principally  to  those 
sections  which  have  been  brought  under  irrigation,  but  even  those 
parts  not  yet  irrigated  have  begun  to  feel  the  stimulus  of  the  new 
order  of  tWngs. 

With  the  breaking  up  and  marketing  of  the  large  grain  ranches, 
on  account  of  decreasing  profits  in  grain  farming  and  the  introduction 
of  irrigation,  settlers  have  come  in  from  all  parts  of  the  United  States. 
In  addition  large  numbers  of  foreigners  are  settling  in  the  area.  Of 
the  foreign  element,  Swedes,  Portuguese,  and  Italians  predominate, 
the  Italians  being  engaged  almost  exclusively  in  gardening,  while 

a  The  average  size  of  the  farms  in  StaoislaiiB  County,  as  given  by  the  United  States 
Census  for  1900,  is  873.5  acres. 
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the  Portuguese  have  gained  considerable  reputation  as  successful 
growers  of  sweet  potatoes. 

Much  of  the  contract  labor,  such  as  planting  and  caring  for  vine- 
yards and  picking  fruit  and  berries,  is  done  by  Japanese. 

Modesto,  the  county  seat  of  Stanislaus  County,  situated  near  the 
center  of  the  Modesto  irrigation  district  and  on  the  main  line  of  the 
Southern  Pacific  Railroad,  is  a  progressive  town  of  about  3,500  inhabit^ 
ants  with  all  modem  city  improvements.  A  company  has  recently 
been  formed  and  sufficient  funds  subscribed  for  the  erection  of  a  lai^ 
canning  factory.  This  will  be  of  value  to  Modesto  and  the  surround- 
ing country.  Oakdale,  located  in  the  northeastern  part  of  the  area, 
on  the  Stanislaus  River,  contains  about  1,600  inhabitants  and  has 
good  shipping  facilities.  Turlock,  a  town  of  about  800  population, 
is  situated  on  the  main  line  of  the  Southern  Pacific  system,  near  the 
center  of  the  Turlock  irrigation  district.  Ceres,  Ripon,  Manteca, 
and  Escalon  are  small  towns  situated  in  the  northern  part  of  the 
area.  Many  other  important  towns  and  shipping  points  are  scattered 
throughout  the  region. 

Grood  shipping  facilitito  are  afforded  a  large  part  of  the  area  by 
two  lines  of  the  Southern  Pacific  system  and  one  of  the  Santa  Fe, 
which  pass  through  the  central  part  of  the  area  from  northwest 
to  southeast,  thus  connecting  this  section  with  both  San  Francisco 
and  Los  Angeles  by  direct  line  and  furnishing  shipping  facilities  to 
the  East  in  either  direction.  The  Sierra  Railway  affords  means  of 
shipping  the  products  of  a  part  of  the  area  to  the  mines.  The  San 
Joaquin  River  has  been  used  to  some  extent  for  shipping  products 
grown  along  that  river  to  San  Francisco,  Crows  Tjanding  being  the 
principal  shipping  point. 

One  of  the  main  hindrances  to  intensive  farming  has  been  the 
lack  of  suitable  markets  for  perishable  products,  but  with  better 
railroad  facilities,  and  with  the  building  of  canneries,  packing  houses, 
and  wineries,  much  of  this  trouble  will  be  overcome  and  products 
from  the  area  will  be  put  into  such  a  form  that  they  may  be  sent  to 
the  mines,  to  the  East,  or  to  foreign  countries. 

CLIMATE. 

The  climate  of  this  section,  like  that  of  a  large  part  of  the  interior 
valley,  consists  of  two  principal  seasons — the  winter,  or  rainy  season, 
and  the  summer,  or  dry  season.  The  former  consists  of  rainy  and 
foggy  weather  interspersed  with  clear,  warm  days,  while  the  latter 
is  noted  for  its  cloudless  skies  and  fresh,  dry  air.  During  the  winter 
the  weather  is  often  damp  and  chilly,  necessitating  warm  clothing 
and  fires  in  the  houses,  but  is  rarely  cold  enough  to  interjfere  with  out- 
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door  work.  In  fact,  much  of  the  plowing  for  grain  and  of  ditching 
and  leveling  for  irrigation  is  done  during  the  winter  months. 

The  fogs,  which  are  at  times  so  disagreeable,  are  of  considerable 
Talue  in  furnishing  moisture  and  in  protecting  olives,  citrus  fruits, 
and  winter  garden  truck  from  frosts. 

During  the  winter  season  on  clear  nights  heavy  frosts  and  even 
thin  ice  is  not  uncommon,  but  unless  coming  late  in  the  spring  little 
damage  is  done,  except  to  unpicked  fruit  and  to  winter-grown  vege- 
tables. 

No  record  of  the  occurrence  of  killing  frosts  within  the  area  is 
obtainable,  but  damage  to  fruits,  nuts,  and  vegetables  from  their 
occurrence  between  the  first  of  February  and  the  middle  of  April  is 
not  imcommon,  the  greatest  damage  usually  being  done  in  the  lower 
valleys,  which  are  more  subject  to  frosts  than  the  uplands.  The 
lower  portions  of  the  uplands  near  the  trough  of  the  valley  are  also 
more  subject  to  frosts  than  the  higher  portions. 

The  following  tables  of  monthly  and  annual  mean  temperature 
and  precipitation  and  the  ^maximum  and  minimum  temperature  for 
the  years  1904,  1905,  1906,  and  1907  are  compiled  from  the  report 
of  the  United  States  Weather  Bureau. 

Normal  monthly  and  anmud  temperature  and  precipitation. 


Month. 


Modesto. 


Temper- 
ature. 


Predpl- 
tation. 


Oakdale. 


Tempei^ 
ature. 


Predpl- 
tation. 


January... 
February.. 

March 

April 

May 

June 

July 

August 

S^tember. 
October... 
November. 
December. 

Year 


46.6 
fiai 
5&9 
62.2 
69.4 
76.6 
81.5 
79.7 
74.7 
65.3 
5&8 
48.1 


In. 

1.84 

Lao 

L87 
.92 
.47 
.10 
.01 
.00 
.19 
.66 
L48 
L85 


45.7 
48.7 
52.7 
50.8 
64.9 
78.9 
79.7 
76w8 
7L4 
62.5 
52.9 
44.9 


In, 

3.17 

1.82 

2.37 

1.34 

.86 

.34 

.00 

.02 

.14 

L14 

2.00 

2.28 


63.8 


9.94 


61.1 


1&43 


72362°— 10 78 
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Maximum  and  mirdmum  temperaturm  for  the  yean  1904  to  1907,  indviive. 


1904.  1006.  1906.  1907. 


Hodetto. 


Hudniiini. 


1004.  1006.  1906.  1907. 


IftnltniiTn- 


I 
1904.  1906.  1906.  1907. 


Oakdale. 


Ifflnlmn-m. 


1904.  1906.  1906.  1907. 


Janoary... 
Febnury., 

ICarofa 

April 

Miy 

June 

JxAj 

AOKOBt.... 
September, 
October. . . 
November. 
Deoember. 


26 
32 
30 
46 
48 
43 
60 
fiS 
48 
48 
31 
20 


During  the  winter  months  grass  and  alfalfa  remain  green  and  fur- 
nish much  pasture,  while  vegetables  are  grown  successfully  in  warm, 
sheltered  places  during  the  entire  winter.  In  the  summer  the  air  is 
usually  clear,  dry,  and  invigorating,  although  at  times  quite  hot,  a 
temperature  of  110®  F.  in  the  shade  being  not  uncommon.  Owing  to 
the  dryness  of  the  air  and  the  rapidity  of  evaporation,  the  heat  is  not 
oppressive  Uke  that  of  a  humid  region.  The  evenings  are  usually 
cool  and  pleasant.  These  long,  dry  summers  furnish  ideal  conditions 
for  the  maturing  and  harvesting  of  fruits  and  other  crops. 

Records  of  rainfall  have  been  kept  by  the  station  agents  of  the 
Southern  Pacific  Railroad,  by  grain  dealers,  and  by  others.  Two  of 
these — one  from  the  Grange  Company,  giving  the  rainfall  at  Modesto 
for  a  period  of  twenty  years,  and  the  other  from  the  Oakdale  Milling 
Company,  giving  the  record  at  Oakdale  for  a  period  of  twenty-three 
years — are  inserted.  The  rainfall  in  these  tables  is  given  by  seasons 
rather  than  by  years,  since  the  crop  for  any  year  is  dependent  upon  the 
se&sonal  rather  than  upon  the  annual  rainfall. 
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Rainfall  at  Modesto,  ISSS-lSOS—Reeord  of  the  Orange  Company. 


Season. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June.  TotaL 

1 

188S-80 

3.26 
2.64 

1.42 

6.66 

2.34 

4.06 

2.20 

1.34 

6.25 

1.02 

1.23 

1.17 

.80 

1.20 

1.03 

.66 

.50 

.17 

1.31 

.03 

7.20 

2.14 

0.28 
3.74 

.27 
2.63 
1.68 
3.61 
&80 
6.16 
3.16 

.61 
2.36 
1.31 
1.28 

.73 
2.10 

.62 
1.34 
2.56 
a62 
3.70 

0.38 

1.36 

2.66 

1.77 

1.83 

3.40 

1.41 

.07 

2.77 

.60 

.12 

.15 

3.00 

4.46 

.80 

1.84 

2.10 

2.60 

3.06 

1.13 

2.22 

.23 

LOS 

2.21 

ai8 

.00 
1.68 

.78 
1.86 

.31 
3.30 

.88 

.35 

.65 
6.06 
2.43 
2.12 
6.17 
4.00 

.82 

0.22 
1.48 
1.10 
.57 
.64 
.23 
1.07 
2.08 
.14 
.12 
.02 
1.73 
.84 
1.06 
.32 
1.39 
2.72 
1.50 
.11 
(«) 

1.39 
.60 

9.17 

1889-00 

2.40 

19.09 

1800^1 

1.20 
.38 
.01 
.10 

8.60 

1801-02 

.80 

1.73 
.07 

1.32 
.07 
.48 

1.80 
.71 
.66 
.41 

.12 

8.70 

.07 

.32 

.03 

2.45 

.18 

.33 

2.88 

4.62 

1.58 

1.54 

2.30 

1.01 

.73 

.85 

.04 

1.09 
.21 

1.76 
.85 
.29 
.09 
.67 
.94 

1.47 

1.24 

ao4 

.67 
.02 

12.87 

1808-03 

14.24 

180a^ 

1804^ 

12.07 
16.61 

1895-06 

.17 
.26 

10.57 

1896-07 

0.30 

0.02 

13.61 

1807-^ 

4.62 

1808-00 

.28 

8.81 

1890-1900 

11.60 

1000-1001 

.14 
.05 

14.11 

1901-3 

0.84 

1M2-3 

12.08 

1903-4. 

.09 

8.83 

1004-6 

.13 

2.57 

.05 

16.25 

1905-6 

1.14 
.22 

(«) 

.74 
.64 

(«) 

16.27 

1906-7 

.05 


.79 

20.65 

1907-« 

.03 

8.65 

Average 

.01 

.007!    .26 

.66 

1.52 

2.10 

2.32 

1.82 

2.06 

.86 

.67 

.08 

12.42 

a  No  record  after  April  15. 
Rainfall  at  Oakdale^  1885-1908 — Record  of  the  Oakdale  Milling  Company. 


Season. 


Aug.  Sept.    Oct.    Nov.   Dec.    Jan.    Feb.    Mar.    Apr.   May.  June.  Total. 


1885-^. 
1886-«7. 
1887-88. 


1.13 
.10 


0.27 
.73 


1880-00.... 
1800-91.... 
1801-«2.... 
1802-03.... 
1803-04.... 
1804-05.... 
1805-06.... 
1806-07.-.. 
1807-98.... 
1808-00. ... 
1800-1000. . 
lOOO-lOOl.. 

1001-2 

1002-3 

1003-4 

1004-5 

1005-6 

1005-7 

1007-« 


2.48 


6.64 

.05 

.11 

3.87 

3.20 


0.10 


1.12 
.14 
.18 
.20 
.35 
.22 


Average. 


.23 
.44 


.05 


.62 


.22 
.74 

1.15 

.30 

1.70 

1.56 

.07 

2.00 

.04 

1.00 

1.33 


.06 


1.71 
.07 


1.44 


.46 


.28 

8.73 

L42 

.66 

.99 

8.04 

.67 

.44 

3.20 

5.79 

2.74 

2.60 

3.36 

1.16 

1.10 

.75 

.01 


1.26 
.79 
1.97 
1.48 
6.65 
2.56 
4.64 
3.68 
L63 
7.65 
1.34 
1.86 
1.36 
1.67 
L99 
1.15 
1.131 
.82 
.49 
1.83 
.96 
9.09 
2.70 


3.61 

.48 
2.56 

.37 
3.51 

.27 

.32 
1.06 
6.34 
6.94 
6.46 
2.76 

.78 
2.61 
1.46 
1.83 

.88* 
3.61 

.83 
3.64 
6.26 
4.51 
3.59 


3.14 
.47 
.37 
1.47 
2.23 
1.73 
2.16 
4.94 
2.05 

6.73 
1.33 
.10 
.51 
5.45 
4.69 
1.02 
5.38 
1.44 
4.06 
2.83 
1.50 


2.86 

.17 
2.21 
2.89 
1.06 
2.48 
3.43 
5.25 

.38 
2.07 
1.53 
2.83 

.71 
4.99 
2.17 

.38 
1.33 
6.66 
3.91 
2.83 
ai3 
7.18 

.77 


3.51 
2.04 
.27 
.27 
1.74 
1.39 
.73 
.66 
.90 
1.58 
3.79 
.90 
.16 
.16 
2.93 
1.30 
.91 
.53 
1.76 
L04 
2.21 
.18 
(«) 


a45 
1.68 
1.67 
.06 
1.26 


ao6 


2.46 
.60 
.65 
.06 

1.47 
.56 

1.50 
.76 
.67 


.97 


.12 


1.00 


.07 


.13 

2.63 

2.15 

.10 

(«) 


.09 
.65 
(«) 


18.91 
7.76 
8.30 
11.56 
21.78 
10.21 
12.65 
ia35 
ia24 
21.05 
14.28 
17.02 
a27 
12.04 
16.67 
17.60 
14.14 
16.57 
15.85 
17.78 
23.06 
25.36 
0.03 


.01 


.27 


.81 


2.03 


2.65 


2.67 


2.20 


2.88 


1.30 


.81 


.13 


15.62 


a  No  record  after  AprU  16. 
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From  these  records  it  wiU  be  noted  that  the  average  annual  rain- 
fall at  Modesto  for  twenty  years  is  12.42  inches,  although  the  records 
obtained  by  the  Weather  Bureau  are  something  less,  and  at  Oakdale 
for  twenty-three  years  it  is  15.62  inches;  that  the  principal  rainfall 
occurs  during  the  months  from  November  to  March,  inclusive;  that 
a  very  much  smaller  amount  occurs  during  April  and  May;  and  that 
during  the  months  from  Jime  to  September,  inclusive,  the  precipita- 
tion is  very  slight. 

In  the  parts  of  the  area  which  have  not  yet  been  brought  under 
irrigation  the  crops  are  dependent  not  only  upon  the  amount  of  rain- 
fall but  very  largely  upon  its  distribution.  A  rainfall  of  from  7  to 
10  inches,  if  well  distributed,  is  sufficient  to  insure  a  crop  of  grain, 
but  if  coming  at  imf avorable  seasons  or  not  well  distributed  even  a 
larger  rainfall  does  not  insure  a  crop.  It  is  usually  desirable  to  have 
sufficient  precipitation  in  the  fall  to  moisten  the  soil  deep  enough  for 
plowing  and  to  start  the  grain  well;  then  with  occasional  rains  dur- 
ing the  winter  and  spring  until  the  groimd  is  well  shaded  fair  grain 
crops  are  assured.  Even  in  the  irrigated  sections  these  winter  and 
spring  rains  are  of  great  value  in  keeping  the  soil  in  proper  condition. 

AGBIOULTUBE. 

The  early  settlers  in  this  section  were  engaged  principally  in  stock 
raising,  as  had  been  the  Mexicans  who  preceded  them,  but  as  far 
back  as  the  early  fifties  some  of  them  had  begun  farming  in  a  smaU 
way.  Stock  raising,  however,  continued  to  be  the  principal  busi- 
ness imtil  several  years  later.  About  1867  grain  farming  on  a  large 
scale  began  and  rapidly  increased  until  1872,  when  Stanislaus  County 
became  the  banner  grain-producing  county  of  the  State^  the  yield  for 
that  year  being  approximately  5,000,000  bushels,  and  the  coimty  has 
ranked  high  in  the  production  of  grain  ever  since.  This  change  from 
a  stock-raising  to  a  grain-producing  coimtry  was  due  to  the  pro- 
ductive nature  of  the  soil,  combined  with  the  methods  adopted, 
which  made  the  sowing  of  a  large  acreage  comparatively  easy  and 
gave  large  returns  on  the  money  invested. 

Although  the  irrigated  sections  of  the  Modesto-Turlock  area  are 
attracting  much  attention  and  the  consideration  of  their  problems 
occupies  a  correspondingly  lai^e  part  of  this  report,  the  fact  must 
not  be  overlooked  that  at  present  much  more  than  half  of  the  area 
is  devoted  to  grain  growing  and  that  a  very  large  part  of  it  vdll 
probably  be  so  used  for  many  years  to  come. 

In  this  grain-growing  section  the  methods  employed  are  those  that 
have  been  in  use  for  many  years.  The  ground  is  plowed  to  a  depth 
of  from  3  to  6  inches  with  a  gang  plow  drawn  by  8  to  12  mules,  plow- 
ing from  6  to  8  acres  a  day. 
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Two  methods  of  sowing  are  used.  One  plan  is  to  summer  fallow; 
that  is,  the  ground  is  plowed  during  the  winter  and  spring  and  allowed 
to  lie  exposed  to  sun  and  wind  imtil  the  next  fall,  when  it  is  again  cul- 
tivated either  by  replowing  or  by  harrowing  and  then  sown.  When 
impracticable  to  summer  fallow,  the  groimd  is  plowed  after  the  fall 
rains  have  begun,  and  immediately  sown,  an  attachment  for  seeding 
being  used  on  the  plows,  so  that  the  groimd  is  plowed,  seeded,  and 
cultivated  at  the  same  time.  Grain  sown  in  this  way  is  said  to  be 
winter  sown.  Although  a  crop  is  harvested  only  every  alternate  year 
when  the  land  is  summer  fallowed,  the  yields  are  ordinarily  almost 
twice  as  large  as  on  the  land  which  has  been  winter  sown,  except  in 
the  case  of  the  bottom  lands,  where  imder  favorable  conditions  good 
crops  are  sometimes  secured  every  year. 

For  many  years  headers  and  thrashing  machines  were  used,  but  at 
present  the  harvesting  is  done  almost  exclusively  by  combined  har- 
vesters, which  cut,  thrash,  and  sack  the  grain  at  the  same  time,  thus 
harvesting  from  30  to  40  acres  a  day.  These  harvesters  are  usually 
drawn  by  teams  of  from  24  to  32  mules,  although  traction  engines 
both  for  harvesting  and  for  plowing  are  used  to  some  extent.  Self- 
binders  also  have  been  used  to  a  small  extent  during  the  last  few  years. 

In  the  earlier  days  of  grain  farming  wheat  was  grown  almost  exclu- 
sively, but  for  several  years  past  the  acreage  of  barley  has  greatly 
increased,  and  at  present  oats  are  being  sown  to  a  greater  extent 
than  ever  before.  While  no  records  are  obtainable  covering  the  exact 
area  included  in  this  report,  the  relative  importance  of  these  crops  is 
well  shown  in  the  statistics  for  Stanislaus  Coimty  for  the  year  1906-7, 
compiled  by  order  of  the  board  of  supervisors.  This  gives  the  area 
of  these  grains  as  follows:  Wheat,  179,956  acres;  barley," 87,663  acres; 
and  oats,  24,115  acres.  The  variations  of  soil,  of  seasons,  and  of 
methods  of  farming  are  so  great  that  it  is  impossible  to  give  the 
yields  of  grain  except  within  very  wide  limits,  but  on  the  better  soil 
a  yield  of  from  8  to  14  sacks  of  wheat  or  10  to  16  sacks  of  barley  or 
oats  to  the  acre  is  considered  a  good  yield  on  summer  fallow,  while 
winter-sown  grain  yields  a  little  more  than  half  these  quantities. 
On  poorer  soil  or  imder  unfavorable  climatic  conditions  the  yields 
vary  from  this  minimum  to  a  crop  which  will  not  pay  for  harvesting. 

For  many  years  no  more  prosperous  people  could  be  found  than 
the  men  who  were  engaged  in  raising  grain  in  this  part  of  the  San 
Joaquin  Valley,  but  for  several  years  past  the  grain  men  of  this  sec- 
tion, Uke  those  of  almost  the  entire  State,  have  made  much  smaller 
profits  than  they  once  did,  and,  in  fact,  the  case  of  men  who  have 
lost  heavily  on  grain  crops  is  not  imcommon.  This  decline  in  a 
business  once  so  profitable  is  due  to  a  number  of  causes,  among 
which  the  most  important  are  decreased  yields,  lower  prices,  and 
increased  cost  of  labor  and  work  animals. 
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The  decreased  yields  are  due  to  the  improper  conditions  of  the 
surface  soil  from  continued  cropping,  to  the  formation  of  a  plowsole 
at  the  average  depth  of  cultivation,  and  to  lack  of  thorough  cultiva- 
tion of  the  simmier  fallow.  It  has  also  been  shown  that  the  wheat 
crops  in  California  could  be  considerably  increased  by  using  more 
care  in  the  selection  of  seed.^ 

Himdreds  of  examinations  in  the  grain  jSelds  during  the  dry  sea- 
son the  past  year  showed  almost  inyariably  at  a  depth  of  from  4  to  6 
inches  a  hard,  compact  layer,  varying  in  thickness  from  2  to  4  or  5 
inches,  entirely  different  from  hardpan  and  almost  impenetrable  to 
the  soil  auger.  This  has  been  caused  by  successive  plowings  for 
years  to  about  the  same  depth,  thus  allowing  the  rain  water  to  pene- 
trate to  this  depth  readily,  but  checking  its  progress  farther,  and  at 
the  same  time  cutting  off  the  soil  from  capillary  supplies  from  below. 
In  the  warm,  dry  weather  the  moisture  in  this  surface  soil  above  the 
plowsole  is  soon  exhausted,  and  the  plants  suffer.  The  most  impor- 
tant thing,  then,  for  the  farmer  who  would  improve  his  yield  is  an 
occasional  deep  plowing  and  imder  some  conditions  a  thorough 
subsoiling. 

Some  farmers  have  obtained  excellent  results  from  subsoiling,  the 
beneficial  effects  being  noticeable  in  increased  crop  yields  for  the  fol- 
lowing two  or  three  years.  Other  grain  farmers  have  f oimd  subsoiling 
on  shallow  soils  harmful,  the  yield  being  reduced  not  only  for  that 
season,  but  for  the  following  seasons,  so  that  this,  like  so  many  other 
problems  on  the  farm,  must  be  worked  out  by  each  farmer  for  him- 
self. One  of  the  most  successful  grain  farmers  in  this  area  avoids  the 
formation  of  a  plowsole  by  varying  the  depth  to  which  he  plows, 
making  each' plowing  an  inch  shallower  or  deeper  than  the  preceding 
plowing. 

One  of  the  principal  purposes  of  summer  fallowing  is  to  conserve 
the  moisture  and  to  enrich  the  soil  through  nitrification,  which  takes 
place  best  in  a  loose,  porous  soil  imder  such  heat  and  moisture  condi- 
tions as  are  obtained  in  well-cultivated  fallowed  land. 

Another  purpose  is  to  prepare  a  seed  bed  in  which  the  soil  shall  be 
in  the  best  possible  physical  condition.  It  should  be  loose  and  gran- 
ular and  contain  sufficient  moisture  to  sustain  growing  plants.  This 
can  best  be  obtained  by  plowing  the  groimd  when  in  good  moisture 
condition  and  following  the  plows  closely  by  some  leveling  and  pul- 
verizing implement,  such  as  a  harrow,  until  the  surface  is  smooth 
and  loose.  This  surface  mulch  retains  the  moisture  in  the  ground 
for  future  use.  It  is  not  imcommon  to  see  grain  land  plowed  when 
not  in  good  condition  and  left  quite  rough.    When  in  this  condition 

a  Shaw,  California  Experiment  Station  Bulleiin  No.  181. 
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the  soil  bakes  very  hard,  the  moisture  is  soon  ahnost  entirely  removed, 
nitrification  can  not  take  place,  and  little  is  gained  imder  such  con- 
ditions by  the  sunmier  f allows  Should  the  surface  become  compacted 
by  rains  after  it  has  been  leveled,  it  should  again  be  cultivated  to 
restore  the  mulch.  At  intervals  during  the  summer  surface  cultiva- 
tion to  break  up  the  crust  which  forms  and  to  prevent  the  escape  of 
moisture  from  below  should  be  given,  but  unless  necessary  to  prevent 
the  growth  of  weeds  and  grass  a  second  plowing  imtil  seeding  time 
in  the  fall  will  not  be  necessary.  If,  however,  a  second  or  even  a 
third  plowing  in  the  spring  is  necessary,  it  should  be  very  shallow 
and  should  be  followed,  as  should  also  the  fall  plowing,  by  thorough 
surface  cultivation.  By  these  means  moisture  enough  to  start  the 
grain  well  will  be  retained  from  the  previous  season's  rainfall. 

In  the  early  spring  much  damage  is  done  to  grain  crops  by  the  for- 
mation of  a  surface  crust,  which  pinches  the  tender  plants  and  retards 
their  growth  until  a  rain  comes  to  soften  the  crust.  This  crust  also 
permits  of  the  escape  of  moisture  from  below.  Cultivation  of  grain 
crops  early  in  the  spring  with  a  light  sharp-toothed  harrow  is  often 
foimd  very  beneficial,  especially  when  dry  weather  follows.  This 
injures  the  grain  to  some  extent,  it  is  true,  but  the  benefits  derived 
from  a  breaking  of  the  crust  and  the  formation  of  a  loose  surface 
mulch  overbalance  the  injury  done  to  the  grain. 

In  the  dry-farming  sections  of  Utah  much  better  results  are  ob- 
tained by  thin  than  by  thick  seeding,^  good  crops  often  being  secured 
when  only  35  to  45  poimds  of  wheat  per  acre  are  sown,  but  under  the 
same  field  conditions  only  half  a  crop  when  75  poimds  are  sown. 
Ebq)eriments  to  determine  the  effect  of  thin  seeding  in  the  San  Joaquin 
Valley  would  be  of  interest  and  might  easily  be  carried  on  by  any 
grain  rancher. 

Although  only  a  very  limited  rotation  with  the  crops  at  present 
grown  can  be  arranged,  better  results  may  be  obtained  by  following 
each  crop  with  one  of  a  different  kind  than  by  the  continued  use 
of  one  crop. 

It  is  believed,  then,  that  by  a  breaking  up  of  the  plowsole,  by  con- 
serving the  moisture  with  a  surface  soil  mulch,  by  rotation  of  crops, 
by  using  the  most  favorable  amoimt  of  seed,  and  by  sowing  seed  of 
good  quality,  the  yield  of  dry-farmed  grain  can  be  considerably 
increased.  The  difficulty  of  practicing  such  thorough  methods  where 
grain  ranches  are  as  large  as  they  are  in  this  section  is  not  underesti- 
mated, but  if  the  grain  farmers  are  to  become  as  prosperous  as  their 
neighbors  of  the  irrigated  sections  they  must  improve  upon  the 
prevailing  methods  of  farming. 

oScofield,  Bulletin  No.  130,  Bureau  of  Plant  Industry. 
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Since  the  beginniiig  of  irrigation  in  this  area  the  price  of  land  has 
increased  very  materiallj.  At  its  beginning  in  1901  the  better  grain 
land,  if  for  sale  at  all,  could  be  bought  at  prices  ranging  from  $30  to 
$45  an  acre,  while  the  poorer  grain  land,  including  the  large  body  of 
sandy  soils  in  the  southwest  part  of  the  area,  could  be  bought  for  $10 
or  less  an  acre.  '  At  the  present  time  the  prevailing  price  for  first- 
class  land  in  small  tracts  is  $100  an  acre,  although  some  excellent 
tracts  are  on  the  market  at  prices  ranging  from  $60  to  $90  an  acre. 
For  poorer  land  the  price  varies  from  $40  an  acre  up.  In  tracts  of 
several  hundred  acres  the  price  is  usually  considerably  lees  than  is 
asked  for  the  small  subdivisions. 

The  bottom  lands  along  the  Tuolumne  and  Stanislaus  rivers  and 
also  along  Little  John  Creek,  although  not  irrigated,  are  held  at 
prices  ranging  from  $75  to  $100  or  more  an  acre,  while  the  nonirrigated 
grain  lands  are  held  at  $15  to  $25  or  more.  Improved  irrigated  lands 
are  selling  at  prices  ranging  from  $75  to  $200  an  acre,  the  price 
depending  upon  the  kind  of  soil  and  character  of  the  improvements. 

If  a  man  wishes  to  engage  in  alfalfa  growing  and  the  dairy  business 
in  a  small  way,  30  or  40  acres  of  good  land  is  sufficient,  and  even  then 
the  employment  of  help  will  be  necessary.  If  he  wishes  to  grow 
fruit,  berries,  or  vegetables  a  good  living  for  a  f anuly  of  moderate  size 
can  be  made  on  a  farm  of  20  acres  or  less. 

Labor  is  often  inefficient  and  hard  to  secure.  The  price  paid  for 
men  on  the  grain  ranches  is  $30  to  $40  a  month  and  board,  and  during 
grain  harvest  $2.50  to  $4  a  day,  the  price  depending  upon  the  kind  of 
work  done.  The  price  paid  for  day  labor  is  $1.50  to  $2.50  a  day 
without  board.  Much  of  the  work  in  vineyards,  as  picking  fruit  and 
other  like  work,  is  done  by  contract,  largely  by  Japanese. 

SOILS. 

The  soils  of  the  Modesto-Turlock  area  are  very  complex  in  charact^ 
and  distribution.  Not  only  is  there  a  great  range  in  kinds  extending 
from  sand  to  the  heaviest  adobe,  but  the  occurrence  of  small  bodies 
of  one  soil  within  or  partly  surroimded  by  those  of  entirely  different 
character  is  quite  usual.  In  fact  the  occurrence  of  several  distinct 
and  widely  differing  soils  within  a  10-acre  tract  or  even  within  a 
single  acre  is  not  imcommon. 

On  a  scale  of  1  inch  to  the  mile,  which  is  used  in  the  soil  survey,  it  is 
impracticable  to  show  a  soil  body  of  much  less  than  10  acres,  so  that 
it  has  often  been  necessary  to  include  a  small  soil  body  of  one  type 
within  that  of  an  entirely  different  one  which  surrounds  it.  In  other 
places,  where  there  is  a  multiplicity  of  small  soil  bodies  of  different 
character,  it  has  been  necessary  to  map  the  whole  with  the  soil  which 
it  most  nearly  resembles. 
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At  some  former  time  the  only  part  of  the  area  covered  by  this  sur- 
vey which  existed  as  land,  was  the  hills  in  the  northeastern  part. 
West  and  south  of  these  a  great  body  of  water  extended  entirely 
across  the  valley  to  the  Coast  Range.  These  hills  themselves  were 
also  formed  imder  water,  but  at  an  earlier  date,  and  were  part  of  a 
gently  sloping,  smooth  ocean  or  lake  bed  Uke  that  which  now  exists 
in  the  valley  west  of  them.  This  is  shown  by  the  horizontal  position 
of  the  beds  of  rock  which  compose  them,  the  same  beds  being  found 
at  about  the  same  elevation  in  different  hills.  YPliile  the  remainder 
of  the  valley  was  protected  from  erosion  by  the  water  which  covered 
it,  this  portion  was  raised  and  exposed,  and  by  erosion  carved  into  its 
present  form.  These  hills  are  made  up  of  various  kinds  of  rock, 
which  in  the  northern  part  of  the  area  consist  largely  of  a  coarse, 
horizontally  bedded  sandstone,  which  often  outcrops  near  the  tops  of 
the  hills,  as  may  be  seen  east  and  north  of  Oakdale.  These  are  really 
an  andesitic  tufa  which  weathers  into  a  heavy  purplish-brown  adobe. 
Farther  south  the  prevailing  beds  are  older  and  are  those  of  a  buff- 
colored  stratified  silt  or  clay  which  weathars  into  a  bluish-black  adobe. 
These  two  types  of  adobe,  however,  are  so  closely  related  and  so 
blended  that  in  the  soil  map  they  have  not  been  separated.  Still 
farther  south  the  predominating  outcropping  beds  are  those  of  sharp 
sand  very  largely  granitic  in  origin  which  weather  into  a  rough,  sharp 
sandy  loam.  In  some  places  beds  of  a  fine  chocolate-brown  sand 
occur  and  weather  into  a  fine  sandy  loam  of  like  natiure.  Through 
many  parts  of  the  area  a  mixture  of  these  various  soils  has  resulted 
in  a  loam  which  has  some  of  the  characteristics  of  each.  These  soils 
have  no  hardpan  in  the  true  sense  of  the  word,  but  are  underlain  at 
various  depths  by  the  formations  from  which  they  are  derived.  They 
have  been  called  the  Arnold  soils.  The  Oakdale  line  of  the  Southern 
Pacific  Railroad  approximately  separates  these  types  from  the  soils 
of  the  lower  part  of  the  vcJley. 

The  topography  of  this  section  is  markedly  different  from  that  of 
the  remainder  of  the  area  and  consists  of  well-roimded  hills,  the 
highest  of  which  reach  an  elevation  of  200  feet  or  more  above  sea  level. 
These  stretch  away  in  all  directions  like  immense  billows  of  almost 
uniform  slope,  only  a  narrow  valley  here  and  there  serving  to  break 
the  monotony.  Although  the  slopes  of  these  hills  are  steep  they  are 
usually  smooth  and  the  entire  surface  is  cultivated,  except  where  an 
outcrop  of  the  underlying  formation  occm^.  The  Arnold  soils  are 
characterized  by  brown  color,  and  the  frequent  occurrence  of  the 
subsoil  near  the  surface. 

West  and  southwest  of  the  Arnold  soils  there  was  formed  along  the 
margin  of  the  old  lake  which  covered  the  valley  floor,  from  the  action 
of  its  waters  upon  the  material  washed  into  it  from  the  adjacent  hills, 
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a  series  of  peculiar  red  soils,  usually  light  and  sandy  at  the  surface 
but  underlain  by  a  heavier  subsoil,  which  is  in  turn  imderlain  by  an 
indurated  ferruginous  hardpan.  These  are  eamly  recognized  by 
their  brick-red  or  yellowish-red  color  and  by  the  dense,  red  hardpan. 
These  are  called  the  San  Joaquin  soils. 

During  the  existence  of  the  Pleistocene'  lake,  though  probably 
while  it  was  receding,  the  Stanislaus,  Tuolumne,  and  Merc«d  riyers 
brought  down  from  the  mountains  sands  worn  from  granite,  quartz, 
porphyry,  and  the  numerous  other  rocks  of  which  the  mountains 
are  composed,  and  emptied  them  into  its  waters.  These  sands  were 
carried  by  the  currents  until  they  were  distributed  along  its  shores 
and  over  its  bed,  and  now  form  the  basis  of  the  great  body  of  gray 
sandy  soils,  underlain  by  white  hardpan,  which  stretch  from  the  red 
soils  on  the  east  almost  to  the  San  Joaquin  River.  Soils  of  this 
description  belong  to  the  widespread  Fresno  series. 

After  the  old  Pleistocene  lake  had  been  emptied  into  Suisun  Bay, 
probably  by  means  of  a  fissure  caused  by  an  earthquake,  the  Stan- 
islaus River  would  at  times  overflow  the  bluflfs,  which  were  then  its 
banks,  and  flow  across  country,  leaving  strips  of  sand  and  gravel  to 
mark  its  course.  Even  the  Tuolumne  and  Merced  rivers  and  Dry 
Creek  laid  down  similar  deposits,  but  not  to  so  great  an  extent.  As 
these  streams  continued  to  cut  deeper  channels  they  sometimes 
wandered  to  one  side  or  the  other,  leaving  the  benches  or  terraces  now 
to  be  seen  along  their  courses.  As  the  channels  grew  deeper  their  ov^- 
flow  was  confined  to  the  bottom  lands  which  he  but  a  few  feet  above 
their  beds.  These  more  recent  soils,  consisting  of  the  old  overflow 
channels  and  of  the  soils  which  are  now  year  by  year  being  formed 
along  these  streams  and  along  the  San  Joaquin  River,  make  up  the 
fourth  group  and  have  been  designated  by  different  local  names. 

There  are  in  the  area  four  broad  classes  of  soils — ^the  sandy  and 
adobe  soils  of  the  higher  foothills,  the  red  soils  underlain  by  indurated 
red  hardpan,  the  ashy-gray  sandy  soils  underlain  by  white  hardpan, 
and  the  more  recent  coarse  sandy  soils  of  the  old  stream  courses  and 
bench  lands,  with  the  silty  soils  of  the  stream  bottoms.  Each  has 
been  greatly  modified  by  numerous  agencies  since  it  was  first  laid 
down.  Rains  have  worn  down  the  hills,  carrying  the  coarser  mate- 
rial but  a  short  distance,  while  the  finer  clay  and  silt  have  been  car- 
ried well  out  into  the  valley  to  mix  with  its  sands.  Poorly  drained 
areas  have  been  filled  with  water,  and  by  its  action  their  soils  have 
been  greatly  modified,  that  which  was  once  loose  and  coarse  becom- 
ing sticky  and  heavy.  Winds  have  scooped  out  the  looser  sands  in 
places  and  piled  them  up  in  others.  Plant  life  has  added  organic 
matter  where  it  could  flourish,  but  left  the  soil  destitute  wh^re  it 
could  not.  So  through  differences  which  originally  existed  and 
through  the  action  of  modifying  agencies  each  of  these  broad  divi- 

Digitized  by  VjOOQIC 


SOIL  SURVEY  OF  THE  MODBSTO-TUBX.OCK  AREA,  CALIPOBNIA.       1243 

sions  may  be  separated  into  oth^  groups,  or  series;  and  these  series 
into  soil  types. 

The  following  table  shows  the  number  of  acres  of  each  soil  type  in 
the  Modesto-Turlock  area: 

Areas  of  different  soils. 


Bote. 

Aoiw. 

PerMBt. 

Sous. 

A«m. 

Perottit 

^remo  mnd ...,,,. 

117,604 
111,616 
76,328 
26,496 
26,304 
23,206 
21,606 
21,604 
16,960 
15,662 
14,076 
0,344 

22.7 
21.6 
14.6 
&1 
6.1 
4.6 
4.2 
4.2 
3.3 
3.0 
2.8 
1.8 

Modffito  loam 

8,806 
8,612 
6.440 
3,416 
2,432 
2,432 
2,240 
8,040 
676 
612 

1.7 

FrasDO  sandy  loam 

Stockton  clay  loam 

1.0 

San  Joaquin  sandy  loam 

Fresno  fine  sandy  loam 

Oakdalfi  ooane  sandy  loam 

Arnold  clay  adobe 

"Ptwno  <H»  sand 

Stockton  clay  adoba 

Sacramento  sandy  loam 

Oakdale  sandy  loam 

Hanford  silt  loam 

Arnold  fine  sandy  kMm 

Oak<1iil«  ffaiH^ 

Anioldloara 

Sacramento  silt  loam 

Rlv«n»mPb 

Fresno  loam 

Stockton  loam 

flun  JfMnnin  loAin 

Total 

Arnold  sandy  loam 

117,190 

From  this  table  it  will  be  noted  that  more  than  half  of  the  ^rea 
surveyed  is  occupied  by  soib  belonging  to  the  Fresno  series,  of  which 
the  Fresno  sand  covers  the  largest  area,  though  the  area  covered  is 
only  slightly  in  excess  of  that  covered  by  the  Fresno  sandy  loam. 
The  San  Joaquin  soils  occupy  approximately  one-sixth  of  the  area, 
the  Arnold  one-ninth,  the  Oakdale  one-sixteenth,  and  the  Sacramento 
and  Hanford  somewhat  less  than  this  last  amount. 


FRESNO  SANDY  LOAM. 


The  Fresno  sandy  loam  and  fine  sandy  loam,  owing  to  a  peculiar 
ashy-gray  color  at  the  immediate  surface,  when  dry  are  known  in 
many  parts  of  the  San  Joaquin  Valley  as  "white-ash  land."  The 
former  is  made  up  of  rather  sharp,  medium  to  fine  sand,  largely 
granitic  in  origin,  but  also  contains  enough  silt  and  clay  to  mi^  it 
quite  sticky  when  wet,  puddling  easily  and  forming  a  crust  at  the 
surface  when  it  becomes  dry.  The  soil  proper  is  light  brown  or 
grayish  brown  to  occasionally  chocolate  brown  in  color^  Below  the 
surface  foot  it  usually  becomes  a  lighter  color  and  somewhat  heavier 
in  texture,  and  at  a  depth  of  from  30  inches  to  6  feet  or  more  is  xmder- 
lain  by  a  silty  layer  quite  similar  to  the  white  silty  material  found 
in  the  hills  of  the  eastern  part  of  the  area.  This  silty  layer  may  in 
turn  be  underlain  by  a  sticky  sandy  loam,  or  it  may  continue  to  the 
depth  of  6  feet  or  more.  At  the  surface  of  this  material,  or  occasion- 
ally below  the  surface,  it  is  cemented  by  carbonate  of  lime  into  a 
white  hardpan  varying  in  hardness  from  a  slightly  cemented  mass, 
which  easily  disintegrates,  to  material  so  firmly  indurated  that  it  is 
practically  impenetrable  to  plant  roots  and  impervious  to  water. 
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The  Fresno  sandy  loam  is  subject  to  considerable  variation  in 
color,  texture,  and  crop  value.  In  the  vicinity  of  Modesto  it  has 
been  modified  by  the  same  agencies  which  helped  to  form  the  Modesto 
loam,  in  places  being  a  decided  brown  and  heavy,  while  in  others 
it  contains  a  very  large  quantity  of  coarse,  sharp  sand  and  fine 
gravel.  These  local  areas  of  coarse  material,  together  with  others  in 
which  the  soil  is  almost  a  fine  sandy  loam,  occur  throughout  this 
section.  The  surface  of  the  best  of  this  soil  is  usually  smooth  and 
level,  or  at  most  only  gently  sloping,  so  that  it  requires  little  work 
to  prepare  it  for  irrigation.  The  level  portions  are  also  usually  of 
better  depth  than  where  the  surface  is  hummocky  or  mailed  by 
numerous  depressions  or  "hog  wallows,"  the  latter  being  almost 
certain  indications  of  shallow  soil  and  indurated  hardpan. 

Extensive  areas  of  the  best  phase  of  Fresno  sandy  loam  are  found 
west  and  southwest  of  Ripon,  surrounding  SaUda,  north  of  Modesto, 
on  the  McHenry  road,  extending  from  Ceres  to  Hickman,  south  of 
Keyes,  west  of  Waterford,  and  in  smaller  bodies  throughout  a  lai^ 
part  of  the  survey.  South  of  the  Tuolumne  River  a  considerable 
area  has  been  mapped  as  a  sandy  loam  which  contains  a  very  large 
percentage  of  sand,  but  also  enough  finer  material  to  come  just 
within  the  limits  of  a  sandy  loam.  In  the  entire  western  part  of  the 
area  this  soil  has  a  more  uneven  surface,  is  shallower,  and  also  con- 
tains alkaU.  This  is  especially  noticeable  in  certain  areas  between 
the  Tuolumne  and  Merced  rivers,  where  on  account  of  its  uneven 
surface,  shallow  soil,  indurated  hardpan,  and  alkali  content  it  is  of 
Httle  value  except  for  grazing  purposes. 

Under  the  old  system  of  dry  farming  the  Fresno  sandy  loam  was 
one  of  the  most  productive  grain  soils,  and  when  so  farmed  still 
produces  good  crops.  Where  it  is  of  good  depth  and  well  drained  it 
is  a  productive,  easily  cultivated  soil,  well  suited  to  irrigation. 
It  is  one  of  the  best  alfalfa  soils  in  the  area,  and  taken  as  a  whole 
is  the  most  valuable  soil  for  general  agricultural  and  horticultural 
purposes.  Figs,  peaches,  oUves,  berries,  vines,  melons,  vegetables, 
and  in  fact  any  plant  suited  to  this  climate  and  requiring  a  warm, 
light  soil  can  be  grown  on  it  successfully. 

The  following  table  gives  the  average  results  of  mechanical  analyses 
of  samples  of  this  soil. 

Mechanical  analyses  of  FresTio  sandy  loam. 


Number. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine      Very  fine 
sand.        sand. 

sut. 

Clay. 

17023,18034 

17024 

Soil 

Percent. 
1.7 
1.0 

Percent. 
11.9 
7.6 

Percent. 
11.0 
6w8 

Percent. 
26.8 
23.4 

Percent. 

ia7 

6.7 

Percent. 
32.7 
46.3 

PercenL 
6.3 

Sabsoll 

7.3 
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FRESNO  FINE  8ANDT  LOAM. 


The  Fresno  fine  sandy  loam  somewhat  resembles  the  Fresno  sandy 
loam  in  color  at  the  surface,  having  the  same  ashy-gray  color  though 
usually  having  a  lighter  gray  appearance  when  dry.  When  moist,  the 
soil  becomes  light  brown  in  color  and  sometimes  has  a  slightly  green- 
ish tinge.  It  is  composed  of  fine  sand  and  very  fine  sand  mixed  with  a 
considerable  quantity  of  silt  and  clay.  When  rubbed  between  the 
fingers  it  has  a  smooth,  velvety  feel.  At  a  depth  of  15  inches  to  5  feet 
or  more  it  is  underlain  by  the  same  silty  subsoil  found  under  the  sandy 
loam,  but  the  hardpan  seems  to  be  more  firmly  cemented  and  the 
surface  more  generally  uneven  than  that  of  the  sandy  loam,  often 
being  marked  by  the  *' hog-wallow"  depressions.  It  also  more  fre- 
quently carries  alkali  than  does  the  sandy  loam.  The  same  condition 
of  shallow  soil  and  alkali  noted  in  the  sandy  loam  in  the  vicinity  of 
the  San  Joaquin  River  is  also  found  on  this  soil. 

Usually  the  Fresno  fine  sandy  loam  occurs  in  comparatively  small 
bodies.  Many  of  these,  too  small  to  be  shown  in  the  map,  are  included 
in  the  areas  of  sandy  loam.  Between  Waterford  and  Modesto  a 
rather  large  area  of  this  soil  is  found,  the  eastern  portion  of  which  has 
a  smoother  surface  and  greater  depth  than  is  found  elsewhere  in  the 
survey. 

The  Fresno  fine  sandy  loam  when  dry-farmed  has  probably  been 
the  most  productive  upland  grain  soil  and  is  still  quite  productive. 
Where  of  good  depth,  free  from  alkali,  and  well  drained,  it  is  well 
suited  to  alfalfa,  vines,  figs,  peaches,  and  other  orchard  crops,  and  is 
especially  suited  to  berries,  sweet  potatoes',  melons,  and  crops  requir- 
ing constant  and  thorough  cultivation. 

The  following  table  gives  the  results  of  mechanical  analyses  of  this 
soil: 

Mechanical  analyses  of  Fresno  Jine  sandy  loam. 


Nuinber. 

Description. 

Fine 
graveL 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

sat. 

Clay. 

18894 

Soil 

PereenL 

a2 

.5 

PereenL 
6.1 
6.0 

Percent. 
3.5 
4.3 

Percent. 
25.4 
27.9 

Percent. 
18.6 
20.1 

PereenL 
39.6 
33.8 

Pereem, 
7.1 
&1 

18805 

Subsoil 

FBESNO   SAND. 


The  Fresno  sand,  as  found  in  this  area,  is  a  medium  to  fine,  loose, 
incoherent,  micaceous  sand,  often  containing  considerable  coarse, 
sharp,  granitic  material.  In  other  places  the  soil  is  almost  a  fine 
sand  in  texture,  these  areas  of  fine  material  usually  being  due  to  a 
sorting  of  the  fine  material  by  the  wind.  In  color  it  is  light  brown 
or  yellowish  brown,  usually  somewhat  lighter  below  the  surface  foot, 
though  typically  it  diflFers  but  slightly  in  color  or  texture  to  a  depth 
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of  6  feet  or  more.  It  is  very  loose  at  the  surface  and  does  not  com- 
pact in  the  roads  after  rains,  but  even  in  this  soil  a  plow  sole  is  some- 
times formed.  When  cultivated,  the  surface  is  readily  drifted  by 
the  winds,  causing  considerable  damage  to  young  crops  and  recently 
planted  vines. 

In  many  parts  of  the  area  the  sand  has  collected  in  dunelike  ridges 
or  in  billowy  areas  and  is  so  deep  and  loose  that  the  rooting  of  trees 
and  vines  is  very  difficult,  but  if  a  foothold  can  once  be  secured  it 
proves  quite  productive.  This  sand  contains  a  higher  percentage  of 
fine  sand  than  does  the  imdrifted  soil,  but  otherwise  does  not  differ 
from  it.  The  largest  of  these  drifted  areas  occur  southeast  of  Manteca 
and  in  the  vicinity  of  Delhi  and  have  been  indicated  on  the  soil  map 
by  the  proper  symbol,  but  many  smaller  areas  of  drifted  sand  occur 
throughout  the  survey  and  othera  may  be  formed  wherever  sand  areas 
are  cultivated  and  left  exposed  to  the  action  of  the  wind. 

Although  typically  6  feet  deep,  there  are  certain  sections,  especially 
in  the  vicinity  of  the  San  Joaquin  Eiver  and  in  the  southwestern  part 
of  the  area,  where  the  Fresno  sand  is  imderlain  by  hardpan  at  depths 
varying  from  1  to  4  feet.  These  shallower  areas  usually  contain  some 
alkali. 

"When  farmed  to  grain,  the  Fresno  sand  in  favorable  seasons  at  first 
produces  fair  yields,  but  it  rapidly  decUnes  in  production,  and  for 
several  years  a  large  part  of  it  has  been  practically  abandoned  for 
grain  farming.  Since  the  beginning  of  irrigation  extensive  areas 
have  been  used,  especially  in  the  vicinity  of  Turlock,  for  the  growing 
of  sweet  potatoes,  cantaloupes,  berries,  and  garden  truck,  and  very 
large  and  satisfactory  yields  have  been  obtained.  It  is  also  being 
used  extensively  for  peaches  and  vines,  a  large  acreage  of  the  latter 
being  planted  on  it  in  the  vicinity  of  Manteca. 

When  used  for  alfalfa  the  results  obtained  have  not  been  very  satis- 
factory, probably  owing  to  a  considerable  extent  to  overirrigation  and 
too  heavy  pasturing.  For  this  crop  the  soil  could  be  improved  by  the 
use  of  manure.  Where  well  drained  and  of  good  depth,  the  Fresno 
sand  shows  special  adaptation  to  certain  varieties  of  peaches,  grapes, 
almonds,  olives,  and  to  sweet  potatoes  and  melons,  but  when  the  two 
last-named  crops  are  grown,  their  rotation  with  other  crops  will  be 
necessary.  Several  concrete  examples  of  crops  grown  on  this  soil  are 
given  imder  the  head  of  crop  adaptation. 

The  following  table  gives  the  average  results  of  mechanical  analyses 

of  this  soil: 

Mechanical  analyses  of  Fresno  sand. 


Namber. 

Description. 

Fine 
gravel. 

sand. 

Medium 
sand. 

Fine 
sand. 

Verjflne 
sand. 

sot. 

Clay. 

18888,18887 

18884 

Sofl 

PereenL 
1.0 
2.1 

PereenL 
U.7 
21.6 

Percent, 
19L0 

1&4 

Percent. 
<L1 

aao 

PereenL 
16.9 
16.2 

PereenL 
7.4 
6.6 

PereenL 

1.7 

SubsoiL 

1,9 
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FSS8NO  FINE  SAND. 


The  soil  of  the  Fresno  fine  sand  is  grayish  brown  or  greenish  brown, 
and  in  the  western  part  of  the  area  very  dark  brown  in  color,  is  smooth 
and  micaceous,  and  made  up  almost  entirely  of  fine  sand  and  very 
fine  sand.  At  a  depth  of  from  3  to  5  feet  the  silty  subsoil  of  the 
Fresno  series  is  usually  encountered,  but  in  numerous  places  the 
surface  foot  of  soil  grades  into  material  similar  to  that  composing 
the  Fresno  sand  or  Fresno  sandy  loam,  which  in  turn  is  underlain  by 
the  Fresno  hardpan.  The  surface  is  smooth  and  level  and  the  soil  is 
easily  cultivated.  Owing  to  its  high  capillary  power,  alkali,  if  present 
in  the  subsoil  even  in  very  small  quantities,  comes  to  the  surface 
readily  under  favorable  conditions,  its  presence  being  indicated  by 
moist  spots. 

This  soil  is  usually  of  good  depth  and  well  suited  to  irrigated  crops. 
Alfalfa,  trees,  and  vines  do  well.  like  the  better  parts  of  the  fine 
sandy  loam  it  is  especially  well  adapted  to  those  crops  which  require 
constant  cultivation. 

It  occurs  in  numerous  rather  small  bodies  scattered  throughout  a 
large  part  of  the  area,  the  largest  of  these  being  west  of  Ripon  and  in 
the  vicinity  of  Escalon. 

The  following  table  gives  the  results  of  mechanical  analyses  of  this 
soil: 

Mechanical  analyses  of  Fresno  fine  scmd. 


Number. 

Description. 

Fine 
graTel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

sut. 

Clay.    . 

18888 

Sofl 

PereenL 
2.2 
L3 

Percent. 

lao 
as 

Percent, 

ao 

Percent. 
4ao 

4L6 

Percent. 
16.7 
l&l 

Percent. 
17.6 
l&O 

Percent. 
5.5 

18889 

BubfioU 

&3 

FRESNO  LOAM. 


The  Fresno  loam,  as  mapped  iji  this  area,  is  an  ashy-gray  or  brown 
silty  loam  soil,  containing  sufficient  sharp  medium  sand  to  give  it  a 
rough,  gritty  feel.  When  in  good  moisture  conditions  it  is  quite 
friable,  especially  near  the  surface,  but  when  wet  is  very  sticky,  hav- 
ing a  plastic,  puttylike  appearance  and  puddling  readily.  The  sub- 
soil is  usually  slightly  heavier  than  the  surface  soil,  and  where  exposed 
to  the  weather  shows  an  adobe  structure.  It  is  underlain  by  cal- 
careous hardpan  at  a  depth  of  1 J  to  5  feet. 

This  soil  occurs  principally  in  the  vicinity  of  the  San  Joaquin  River, 
although  a  few  small  areas  occur  north  of  Modesto,  and  has  been 
formed  by  the  wash  from  adjacent  areas  and  the  action  of  the  water 
on  the  soils  where  poorly  drained.  It  is  characterized  by  a  hum- 
mocky,  uneven  surface,  although  some  of  the  areas  are  comparatively 
level,  and  by  the  frequent  occurrence  of  barren  white  spots  on  the 
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surface.  These  usually  contain  a  rather  high  percentage  of  alkali, 
a  part  of  which  is  the  injurious  carbonate  or  black  alkali,  but  the  soil 
quite  close  to  these  spots  may  be  comparatively  free  from  alkali. 

This  soil  has  been  dry-farmed  to  grain  to  some  extent,  but  on 
accoimt  of  its  xmeven  surface,  puddling  tendencies,  and  the  compara- 
tively high  percentage  of  alkali  which  it  contains,  it  is  not  of  much 
value  except  for  grazing  purposes.  It  is  unsuited  for  irrigation  and 
irrigated  crops. 

The  following  table  gives  the  average  results  of  mechanical  analyses 
of  this  soil: 

Mechanical  analyses  of  Fresno  loam. 


Number. 

Description. 

Pine 
graveL 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Verydne 
sand. 

BDt. 

Clay. 

17026,18811,18313. 

Soil 

Percent. 

as 

.7 

Percent. 
4.2 

4.7 

Percent. 
3.0 
8.5 

Percera. 
12.3 
12.5 

Percent. 
15.0 
17.0 

PercetU. 
46.3 
39.8 

PercenL 

18.8 

17026,18312,18814. 

Subsoil 

21.3 

The  following  sample  contained  more  than  one-half  of  1  per  cent  of  calcium  carbonate  (Ca  Cog):  No.  18312, 
0.95  per  cent. 

SAN  JOAQUIN  8ANDT  LOAM. 

The  San  Joaquin  sandy  loam  consists  of  a  fine-textured  bri^t 
brick-red  sandy  loam.  The  sand  grains  are  sharp,  making  the  soil 
rough  and  harsh.  At  a  depth  of  from  15  to  60  inches  the  surface 
material  is  underlain  by  a  ferruginous  hardpan,  the  upper  part  of 
which  is  impenetrable  to  plant  roots,  and  below  this  is  a  soft  yellow 
incoherent  sandstone.  Between  the  surface  soil  and  the  hardpan  a 
layer  of  heavy  red  loam  or  clay  loam  often  occurs.  This  varies  from 
1  or  2  to  several  inches  in  thickness,  and  in  some  parts  of  the  area  is 
entirely  wanting,  the  sandy  soil  resting  directly  upon  the  hardpan. 

Under  proper  moistift^  conditions  this  soil  is  loose  and  friable,  but 
when  wet  it  becomes  very  sticky  and  upon  drying  excessively  hard. 
During  the  rainy  season  or  when  irrigated,  on  account  of  the  hardpan, 
the  water  is  held  near  the  surface,  which  then  becomes  quite  soft 
and  miry. 

This  soil  is  subject  to  considerable  variation  in  color,  often  having 
a  gray  or  brown  appearance  at  the  surface,  although  the  subsoil 
retains  the  red  color.  In  depth  it  sometimes  extends  5  feet  or  even 
more,  although  over  the  larger  part  of  the  area  the  hardpan  occurs 
at  a  depth  of  not  more  than  30  inches  and  in  many  places  may  be 
found  at  a  depth  of  less  than  15  inches.  In  texture  the  soil  varies 
from  a  sandy  loam,  or  in  some  cases  from  a  fine  sandy  loam,  to  a 
loam,  the  gray  color,  slightly  finer  texture,  and  greater  depth  often 
occurring  together. 

Small  bodies  of  the  San  Joaquin  sandy  loam  of  more  than  usual 
depth  occur  between  Oak4ale  and  Thalheim  west  of  the  railroad,  east 
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of  Escalon,  south  of  Hickman,  east  of  Oakdale,  and  in  a  few  other 
places,  while  shallow  areas  occur  in  the  vicinity  of  Claus,  northwest 
of  Thalheim,  and  in  numerous  other  places. 

Over  a  large  part  of  the  area  the  surface  is  that  of  a  comparatively 
level  valley  floor,  except  where  pitted  by  small  hog  .wallows  or 
slightly  larger  shallow  depressions.  Where  it  extends  into  the  foot- 
hills, however,  it  frequently  occurs  as  well  rounded  hills  of  low  eleva- 
tion or  partly  dissected  bench  lands. 

Along  its  western  margin  a  few  low  hills  of  this  soil  also  protrude 
through  the  surrounding  Fresno  soils.  It  extends  in  a  broad,  though 
not  continuous,  belt  parallel  with  the  general  trend  of  the  valley,  the 
larger  part  of  which  is  included  between  the  Atchison,  Topeka  and 
Sante  Fe  Kailway  and  the  Oakdale  line  of  the  Southern  Pacific. 

The  soil  is  usually  free  from  gravel,  although  in  the  northern  part 
of  the  area  a  few  small  bodies  have  a  considerable  quantity  of  small, 
well  rounded  pebbles  and  gravel  scattered  over  the  surface  and 
through  the  soil. 

The  San  Joaquin  sandy  loam  has  been  used  extensively  for  dry- 
fanning,  and  in  the  early  days  xmder  favorable  conditions  gave  good 
yields  of  grain,  but  by  constant  cropping  and  through  poor  methods 
of  handling  the  yields  have  greatly  decreased.  Although  not  well 
adapted  to  irrigation,  except  where  of  more  than  average  depth, 
preparations  are  being  made  to  irrigate  considerable  bodies  of  this 
soil.  Where  it  is  of  sufficient  depth  and  proper  care  is  used  this  may 
be  done  successfully,  but  where  the  soil  is  shallow  and  drainage  poor 
it  will  be  a  very  difficult  problem.  A  large  part  of  this  soil  is  suited 
only  to  grain,  beans,  and  other  shallow-rooting  crops  which  can  be 
grown  by  dry-farming  methods.  Where  the  drainage  is  good  and 
the  soil  has  a  depth  of  30  inches  or  more  it  can  be  used  for  vines, 
figs,  olives,  citrus  fruits,  and  other  crops  suited  to  this  climate. 

The  following  table  gives  the  average  results  of  mechanical  analyses 
of  the  San  Joaquin  sandy  loam: 


Mechanical  analyses  of  8 

an  Joaquin  sandy 

loam. 

Number. 

Descriptton. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

sut. 

Clay. 

17790,17792,18919. 
17791,17793,18020. 

SoU 

Percent. 
8.7 
8.2 

Percent. 
17.2 
14.8 

Percent. 
8,0 
7.7 

Percent. 
22.9 
8a5 

Percent. 
12.4 
18.0 

Percent. 

27.8 
28.4 

Percent, 
8.2 

SubsoU 

12.4 

SAN  JOAQUIN  LOAM. 


The  San  Joaquin  loam,  like  the  sandy  loam,  is  red  in  color  and 
xmderlain  by  the  ferruginous  hardpan,  but  is  subject  to  greater  color 
and  textural  variation  than  the  lighter  soil.    Typically  it  is  a  heavy 

723620—10 79  Cr\c^a\o 

Digitized  by  VjOOQ  IC 


1250        FIELD  OPEBATIONS  OF  THE  BUBEAU  OF  BOILS,  1906. 

sticky  loam  containing  considerable  sharp  sand.  Under  proper 
moisture  conditions  it  is  loose  and  friable,  but  when  wet  it  puddles 
easily  and  upon  drying  bakes  very  hard,  the  heavier  portions  crack- 
ing and  showing  an  adobe  structure.  At  a  depth  of  3  or  4  to  12 
inches  it  grades  into  a  clay  loam,  heavy  and  adobelike,  and  is  under- 
lain by  hardpan  at  a  depth  of  from  15  to  30  inches.  In  some  of  the 
poorly  drained  areas  this  soil  has  a  mottled  gray  and  brown  appear- 
ance. Many  small  spots,  which  on  account  of  their  size  can  not  be 
shown  on  the  map,  although  of  an  adobe  structure,  are  included 
with  the  loam.  This  soil,  especially  the  heavier  portions,  is  difScuIt 
to  cultivate,  and  especially  so  when  irrigated.  In  places  there  are 
surface  indications  of  alkali,  but  several  examinations  of  the  most 
pronounced  spots  failed  to  show  the  presence  of  enough  alkali  to  be 
injurious  to  plant  growth. 

In  the  lower  portions  of  the  foothills  in  the  northeastern  part  of 
the  survey  a  few  small  areas  of  a  red  gravelly  loam  have  been  corre- 
lated with  this  soil,  although  closely  related  to  the  older  soils  of  the 
hills  and  also  closely  resembling  the  soils  of  the  Redding  series  which 
occur  in  the  northern  part  of  the  Sacramento  Valley.  The  soil  vari® 
in  color  from  a  brick  red  to  brown,  usually  contains  waterwom 
gravel,  and  in  places  is  underlain  by  a  red  conglomerate  instead  of 
by  the  red  hardpan  of  the  lower  soils.  The  top  soil  is  frequently  a 
very  light  loam,  but  at  a  depth  of  from  6  to  20  inches  grades  into  a 
very  heavy  red  loam  or  clay  loam,  which  is  in  turn  underlain  by  the 
red  conglomerate  at  a  depth  of  from  15  to  30  inches.  This  phase  of 
the  San  Joaquin  loam  is  used  principally  for  grain  and  pasture. 
Under  a  thorough  system  of  cultivation  the  deeper  portions  might 
be  used  for  vines  and  trees. 

The  following  table  gives  the  average  results  of  mechanical  analyses 
of  the  soil  and  subsoil  of  the  San  Joaquin  loam: 

Mechanical  analyses  of  San  Joaquin  loam. 


Number. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
aand. 

Voyflne 
sand. 

Silt 

Clay. 

17797,18917,18921. 

Sou 

Percent. 
2.2 
1.6 

Percent. 
9.5 
8.1 

Percent. 
6.1 
5.1 

Percent. 
15.0 
12.6 

Percent. 
12.1 
9.9 

Percent. 

4ai 
aa5 

Percent. 
14-7 

17798,18918,18922. 

SubsoU 

32.8 

ARNOLD  8ANDT  LOAM. 


The  Arnold  sandy  loam  is  a  gray  or  brown  sandy  loam  containing 
a  large  percentage  of  coarse,  sharp  sand,  largely  of  granite  and  quartos 
particles,  and  considerable  fine  material.  Small  waterwom  gravel 
and  pebbles  often  occur  on  the  surface  and  scattered  through  the 
soil  mass.    A  few  inches  of  the  surface  soil  may  be  in  some  cases 
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very  light,  but  at  the  depth  of  a  few  inches  it  grades  into  a  heavier 
soil  composed  very  largely  of  coarser  sand,  silt,  and  clay,  the  clay 
giving  it  a  very  sticky,  plastic  texture.  This  sticky  subsoil,  which  is 
yellowish  red  in  color,  usually  persists  to  a  depth  of  6  feet  or  more. 
This  subsoil  holds  moisture  to  a  remarkable  degree,  numerous  exam- 
inations during  the  dry  season  showing  the  soil  at  a  depth  of  only  a 
few  inches,  in  summer  fallow,  to  be  in  good  moisture  condition,  and 
that  at  the  depth  of  2  feet  or  more  almost  saturated. 

The  Arnold  sandy  loam  comes  from  the  weathering  of  the  sandy 
beds  found  in  the  foothills  and  may  occur  in  any  position,  in  these 
hills,  covering  the  entire  surface,  or  only  the  crest,  side,  or  base.  The 
largest  areas  of  it  lie  northeast  of  Waterford,  but  many  small 
areas  are  found  throughout  the  section  covered  by  the  Arnold  soils. 
In  the  valley  of  Dry  Creek,  on  the  eastern  margin  of  the  area,  a  small 
body  of  level  sandy  loam,  although  not  typical,  has  been  correlated 
with  this  soil.  The  Arnold  sandy  loam  has  been  used  almost  exclu- 
sively for  dry  farming  to  grain  and  imder  favorable  conditions  pro- 
duces fairly  good  crops,  though  not  so  good  as  those  produced  on  the 
heavier  soils  of  the  series. 

If  properly  managed,  it  is  believed  that  grapes,  olives,  almonds,  and 
figs  could  be  grown  on  many  areas  without  irrigation.  The  discus- 
sion of  this  will  receive  further  attention  under  the  head  of  irrigation 
and  dry  farming. 

The  following  table  gives  the  results  of  mechanical  analyses  of  the 
soil  and  subsoil  of  the  Arnold  sandy  loam: 

Mechanical  analyses  of  Arnold  sandy  ham. 


Number. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

sand. 

Very  fine 
sand. 

Silt 

Clay. 

17811 

Percent. 

Soil 10.2 

Subsoil fi.0 

Percent. 
29.4 
29.0 

Percent. 
10.3 
13.1 

Percent. 
12.4 
11.2 

Percent. 
3.5 
1.8 

PercefU. 
24.6 

18.8 

Percent, 
9.6 

17812 

20.7 

ARNOLD  FINE  SANDY  LOAM. 

The  Arnold  fine  sandy  loam  is  a  chocolate-brown,  smooth,  mica- 
ceous fine  sandy  loam,  occasionally  containing  waterwom  gravel.  It 
is  friable  and  easily  cultivated  and  holds  moisture  well.  The  sub- 
soil differs  but  little  in  color  or  texture  from  the  surface  soil.  At  a 
depth  of  3  to  5  feet  it  is  imderlain  by  more  resistant  beds  of  forma- 
tion similar  in  texture. 

This  type  of  soil  occupies  the  crests  of  a  few  of  the  hills  4  miles 
north  of  Waterford  and  a  few  small  areas  along  the  south  side  of 
the  Stanislaus  River  above  the  terraces.  This  soil,  like  the  sandy 
loam,  has  been  used  almost  exclusively  for  grain.     If  irrigated,  it 
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would  be  well  adapted  to  fruit,  v^etables,  and  grapes,  and  on  the 
deeper  phases  of  it  these  might  even  be  grown  without  irrigation. 

llie  following  table  gives  the  average  results  of  mechanical  analyses 
of  this  soil: 

Mechanical  analyses  of  Arnold  fine  sandy  loam. 


Number. 

DeacrlptloD. 

Fine 
graTcl. 

Coarse 
saod. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

sot. 

Clay. 

17813,17815 

17814,17816....... 

soa 

Percent. 

0.6 

.4 

Percent. 
6.7 
6.2 

Percent. 
6.6 
6.7 

PercenL 
3a6 
28.8 

PercenL 
13.6 
16.4 

PercenL 
36.4 
83.4 

PercenL 
6.3 

SubsoU 

lai 

ABNOLD  LOAM. 


The  Arnold  loam  is  typically  a  grayish-brown  soil  slightly  tinged 
with  the  purpUsh  hue  of  the  andesite  rocks,  but  in  many  places  it 
approaches  the  red  of  the  San  Joaquin  soils,  while  in  others  it  is  a 
chocolate-brown  color,  sometimes  almost  black,  the  colors  blending 
into  each  other  and  occurring  without  reference  to  position,  so  that 
the  hills  often  have  a  mottled  appearance.  In  texture  it  varies  from 
a  coarse  sandy  loam,  in  which  the  sand  is  sharp,  to  a  heavy  dark- 
colored  loam.  Usually  the  surface  is  light  in  texture,  often  resem- 
bUng  the  Arnold  sandy  loam,  but  the  soil  immediately  below  the 
surface  is  so  heavy  that  the  ty])e  is  classed  as  a  loam.  At  a  depth 
of  10  to  15  inches  the  soil  grades  into  a  heavy,  sticky,  Ught-brown 
loam  or  clay  loam  containing  coarse  sand,  which  in  many  places  is 
underlain  at  30  to  45  inches  by  a  yellowish-brown  silty  sandstone. 

The  topography  of  the  loam,  Uke  that  of  the  sandy  loam,  is  of  the 
undulating  hill  type  and  the  areas  occur  in  any  position  on  the  hills  or 
entirely  covering  them.  Irregular  bodies  of  this  soil  are  found  through- 
out the  area  covered  by  the  Arnold  soils,  the  larger  part  of  the  type 
Ijdng,  however,  along  the  border  between  the  Arnold  and  San  Joaquin 
soils.  It  has  been  used  almost  exclusively  for  dry  farming  to  grain,  and 
under  favorable  conditions  is  the  most  productive  soil  of  the  series. 
While  not  usually  so  deep  or  so  retentive  of  moisture  as  the  sandy 
loam,  it  is  beUeved  that  by  thorough  cultivation  much  could  be  done 
on  the  deeper  portions  of  it  to  conserve  the  moisture  and  grow  crops 
by  dry-farming  methods. 

The  following  table  gives  the  average  results  of  mechanical  analyses 
of  this  soil: 

Mechanical  analyses  of  Arnold  loam. 


Number. 

Description. 

Fine 
gravd. 

Coarse 
sand. 

Medimn 
sand. 

Fine 
sand. 

Very  fine 
sand. 

sut 

Caay. 

17799.17803,17806- 
17800,17804,17807. 

Percent. 

Soil 2.9 

SubsoU 1.3 

Percent. 
12.1 
7.8 

Percent. 
6.7 
4.4 

Percent. 
16.9 
15.9 

Percent. 
7.3 
7.8 

Percent. 
44.3 
4&1 

Percent. 

ia4 
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ARNOLD  CLAY  ADOBE. 


There  are  two  phases  of  the  Arnold  clay  adobe — a  heavy  purplish- 
brown  adobe  and  a  black,  dark-gray  or  brown  adobe,  somewhat 
lighter  in  texture  than  the  former.  The  two,  however,  are  so  closely 
related  and  grade  so  readily  into  each  other  that  no  attempt  has  been 
made  to  separate  them.  The  heavier  soil  comes  from  the  weathering 
in  place  of  tufaceous  andesitic  beds,  is  very  heavy,  and  cracks  readily, 
but  it  also  contains  considerable  coarse,  sharp  sand.  It  is  in  places 
very  shallow,  the  underlying  rock  frequently  showing  at  the  surface, 
but  it  may  have  a  depth  of  2  or  3  feet  or  more.  It  is  very  difficult 
to  cultivate  and  only  fairly  productive,  and  is  used  for  dry  farming 
or  for  pasture.  The  other  phase  is  more  easily  cultivated  and  more 
productive.  It  consists  of  a  smooth  clay  adobe  containing  little  sand, 
and  at  a  depth  of  15  to  24  inches  or  more  rests  upon  the  Ught-colored 
beds  of  stratified  silt.  When  wet  it  is  very  sticky  and  upon  drying 
cracks  badly,  the  cracks  in  many  cases  extending  almost  to  the 
underlying  rock  formation. 

In  many  places  scattered  through  the  soil  and  over  the  surface  of 
the  Arnold  clay  adobe  are  numerous  well-rounded  gravels  and  cob- 
bles. The  smaller  gravel  is  smooth  and  well  rounded,  probably  com- 
ing from  the  breaking  down  of  the  conglomerate  beds  already  referred 
to,  but  much  of  the  larger  material  is  angular  and  only  slightly 
rounded,  having  probably  been  carried  to  its  present  position  by  an 
old  lava  flow. 

The  surface  of  much  of  the  Arnold  clay  adobe  is  comparatively 
level,  but  other  portions  extend  along  the  hillsides  or  over  their 
crests.  Among  the  San  Joaquin  soils  a  few  small  and  unimportant 
areas  of  adobe  have  been  mapped  and  classed  with  the  Arnold  clay 
adobe,  although  probably  more  closely  related  to  the  former. 

The  following  table  gives  the  average  results  of  mechanical  analyses 
of  fine-earth  samples  of  the  soil  and  subsoil  of  the  Arnold  clay  adobe: 

Mechanical  analyses  of  Arnold  clay  adobe. 


Number. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

snt. 

Clay. 

17801.17944 

Sou 

Percent. 
0.1 
1.8 

Percent. 
2.1 
12.5 

Percent. 
2.3 
5.3 

Percent. 
10.5 
12.1 

Percent. 
4.9 
9.5 

Percent. 
37.4 
46.3 

Percent. 
42.5 

17802,17945 

Subsoil 

11.9 

SACRAMENTO  SILT  LOAM. 


The  Sacramento  silt  loam  as  found  in  this  area  is  a  chocolate-brown, 
reddish-brown,  or  yellowish-brown,  very  smooth  micaceous  silt  loam. 
Typically  it  is  uniform  in  texture  to  a  depth  of  6  to  20  feet  or  more, 
there  being  little  difference  between  the  surface  soil  and  the  subsoil. 
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It  is  friable  and  easily  cultivated,  holds  moisture  well,  does  not  puddle 
nor  bake  badly  upon  drying,  and  is  especially  adapted  to  irrigation. 
It  has  been  formed  by  annual  or  occasional  overflows  of  the  streams 
along  which  it  occurs,  and  is  composed  of  the  material  worn  from 
rocks  of  various  kinds  and  from  the  washings  of  old  mines.  It  also 
contains  considerable  organic  matter  from  the  soils  which  have  been 
worked  over  and  from  the  decay  of  plant  growth.  The  higher,  better 
drained,  and  more  productive  portions  of  this  soil  are  now  overflowed 
only  at  intervals  of  several  years  and  are  quite  uniform,  but  the  lower 
lying  portions,  which  are  overflowed  almost  every  year,  are  much  less 
uniform,  the  surface  being  uneven  and  the  soil  varying  from  almost 
a  clay  loam  to  a  light,  fine  micaceous  sandy  lo^m,  and  in  places  being 
underlain  at  a  depth  of  one  to  several  feet  by  a  sandy  or  gravelly  loam. 
These  more  recent  deposits  are  usually  lighter  in  color,  sometimes 
having  a  gray  appearance.  The  sandier  portions  occur  as  elongated 
strips,  while  the  heavier  areas  are  lower  and  poorly  drained,  often 
having  a  heavy  sticky  subsoil. 

This  soil  has  been  correlated  with  the  Sacramento  silt  loam, 
although  differing  slightly  from  that  soil  as  mapped  in  the  Sacra- 
mento Valley.  It  has  a  somewhat  higher  silt  content,  the  surface 
is  more  nearly  level,  and  smoother,  and  the  soil  usually  occupies 
the  entire  flood  plain  instead  of  only  a  portion  of  it  near  the  river 
channel,  as  in  the  Sacramento  Valley.  As  a  whole,  it  also  has  a  some- 
what higher  agricultural  value. 

The  largest  bodies  of  this  soil  in  the  area  occur  in  the  valley  of  the 
Stanislaus  west  of  Oakdale  and  in  the  vaUey  of  the  Tuolumne  south- 
west of  Modesto.  Almost  continuous,  though  in  most  places  narrow, 
strips  of  it  extend  entirely  across  the  area  and  for  several  miles  east 
of  it  along"  the  Stanislaus,  Tuolumne,  and  Merced  rivers,  the  soil  in 
these  three  valleys  being  remarkably  similar.  In  many  places  the 
area  occupied  by  the  Sacramento  silt  loam  is  bordered  on  one  side  by 
a  semicircular  bluff  or  terrace.  That  part  adjacent  to  this  terrace  is 
often  heavier  in  texture,  poorly  drained,  and  sometimes  carries  an 
appreciable  quantity  of  alkali,  this  being  of  sufficient  concentration 
in  many  small  areas  to  be  injurious  to  plant  growth.  In  places  this 
contains  some  sodium  carbonate,  or  black  alkaU,  but  the  principal 
part  of  it  consists  of  sulphate,  bicarbonate,  and  chlorides,  or  white 
alkali.     These  areas  are  too  smaU  to  be  shown  on  the  alkali  map. 

The  level,  well-drained  portions  of  the  Sacramento  silt  loam  are 
the  most  productive  and  easiest  cultivated  soils  in  the  area.  They 
have  been  farmed  to  grain  extensively  and  have  almost  invariably 
given  good  yields..  Even  when  cropped  from  year  to  year  without 
siunmer  fallowing  fair  yields  are  obtained.  The  yields  on  summer 
fallowed  land  in  favorable  seasons  are  not  far  from  20  sacks  of  wheat 
and  24  to  26  sacks  of  barley  or  oats  to  the  acre. 
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Considerable  areas  of  this  soil  are  used  for  alfalfa,  this  crop  being 
grown  without  irrigation,  and  three  or  four  cuttings  of  a  ton  or  more 
each  are  obtained.  The  greatest  difficulty  encountered  is  the  injury 
done  by  the  gophers,  which  have  an  opportunity  to  work  in  the  unir- 
rigated  soil.  Sometimes  the  rank  growth  of  weeds,  especially  upon 
the  land  that  has  been  overflowed,  is  also  a  hindrance. 

Practically  all  of  the  older  orchards  of  the  valley  were  planted  on 
this  soil.  Although  the  greater  number  of  them  have  died,  this 
has  been  principally  through  neglect,  and  the  soil  is  well  adapted  to 
fruit  trees.  The  larger  area  devoted  to  orchards  lies  west  of  Oak- 
dale,  where  a  few  hundred  acres  are  planted  in  peaches,  prunes, 
apricots,  pears,  grapes,  and  various  other  fruits.  Most  of  these  are 
grown  without  irrigation,  sufficient  moisture  for  the  trees  being 
retained  in  the  soil  by  frequent  cultivation.  A  few  irrigating  plants 
have  been  installed,  but  have  usually  been  found  improfitable  for 
orchard  purposes. 

Aside  from  the  orchard  interests,  that  of  truck  gardening  is  the 
most  important.  The  gardeners  are  mainly  Italians.  Pumping 
plants  are  installed  and  crops  of  radishes,  lettuce,  turnips,  onions, 
cabbage,  cauliflower,  carrots,  beets,  peas,  peppers,  com,  tomatoes, 
potatoes,  melons,  celery,  and  many  other  products  follow  each  other 
in  quick  succession,  one  crop  being  removed  and  another  immediately 
planted  in  its  place  throughout  the  year.  The  produce  of  these  gar- 
dens is  disposed  of  in  the  local  markets  through  the  grocery  stores, 
distributed  from  wagons  that  have  regular  routes  through  the  coimtry, 
or  is  shipped  to  the  cities  and  to  the  mines.  Owing  to  the  small  areas 
devoted  to  each  crop,  the  quick  succession  of  crops  on  the  same  soil, 
and  the  difficulty  of  securing  information  from  the  men  engaged  in 
the  business,  it  is  impossible  to  give  any  figures  as  to  the  yields  and 
profits  made  by  these  gardeners,  but  it  is  known  that  the  profits  are 
lai^e.  In  addition  to  the  crops  now  grown  it  is  believed  that  hops, 
sugar  beets,  asparagus,  and  berries  could  be  grown  with  good  results 
and  that  within  a  few  years  the  larger  part  of  this  soil  will  be  used  for 
such  specialized  crops. 

The  following  table  gives  the  average  results  of  mechanical  analyses 
of  the  Sacramento  silt  loam: 

Mechanical  analyses  of  Sacramento  silt  ham. 


1 

Number. 

Description. 

Fine 
gravel. 

Coarse 

sand. 

Medlam 
sand. 

Fine 
sand. 

Very  fine 
sand. 

sut. 

Clay. 

17028,17817 

17029,17818 

Soil 

Percent. 

ai 

.1 

Percent. 

0.2 

.6 

Percent. 
0.3 

.6 

Percent. 
11.3 
7.9 

Percent. 
6.6 
6.3 

PercerU. 
74.2 
75.4 

Percent. 
7.1 

SubsoU 

9.4 

The  following  sample  contained  more  than  one-half  of  1  per  cent  of  calcium  carbonate  (CaCOt):  No.  17029, 
1.14  per  cent  ^  j 
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8ACRAMBKTO  8ANDT  LOAM. 

Typically,  the  Sacramento  sandy  loam  is  a  brown,  micaceous, 
smooth,  medium  to  fine  sandy  loam  with  a  depth  of  6  feet  or  more, 
but  it  is  subject  to  considerable  variation  in  color,  texture,  and  depth. 
The  coarser  areas  are  gray  in  color,  while  the  finer  and  heavier  por- 
tions have  the  chocolate-brown  color  of  the  silt  loam.  In  texture 
it  varies  from  a  very  fine  silty  sandy  loam  to  almost  a  medium 
fine  sand,  but  it  contains  very  little  clay.  While  it  usually  has  a 
depth  of  6  feet  or  more,  it  may  be  underlain  by  coarse  sand  or  gravel 
at  any  depth  between  30  inches  and  6  feet. 

This  soil  has  been  deposited  during  recent  overflows,  and  is  made 
up  of  the  sand  and  silt  carried  by  the  streams  along  which  it  occurs. 
Tlie  larger  areas  are  comparatively  level  and  usually  higher  than  the 
small  areas,  which  are  frequently  uneven  and  have  ridges  of  sand 
extending  across  them.  Numerous  small  areas  of  this  type  of  soil 
occur  in  the  lower  and  more  recently  overflowed  portions  of  the 
Sacramento  silt  loam,  and  on  account  of  their  small  size  and  the 
diflBculty  of  accurately  outlining  them  they  have  been  mapped  with 
the  silt  loam. 

The  principal  bodies  of  this  soil  are  foimd  along  the  Tuolumne 
River  west  of  Modesto,  near  the  Paradise  Gardens,  but  smaller  areas 
occur  in  other  places  along  the  Tuolumne,  Stanislaus,  and  Merced 
rivers.  Owing  to  its  limited  extent,  it  is  a  comparatively  unimpor- 
tant type,  used  in  part  for  orchards  and  for  gardening.  If  well 
drained  and  protected  from  overflow,  it  would  be  well  adapted  to 
truck  gardening,  berries,  and  melons. 

A  mechanical  analysis  of  a  sample  of  this  soil  gives  the  following 
results: 

Mechanical  analyns  of  Sacramento  tandy  loam. 


Number. 

Description. 

Fine 
gravel. 

Coarse 

saod. 

Medium 
sand. 

Pine 
sand. 

Very  fine 
sand. 

SOU 

Oay. 

18025 

Soa 

Peremt. 

a7 

PireenL 
14.2 

Pereau. 

lai 

Percent. 
40.4 

Percent. 
ILS 

Percent. 
14.0 

PereenL 
&4 

HANFORD  SILT  LOAM. 


The  Hanford  silt  loam  is  a  brown,  dark-brown,  or  nearly  black, 
heavy,  micaceous  silt  loam,  containing  considerable  organic  matter. 
When  wet  it  is  very  sticky  and  puddles  easily,  and  when  dry  Uie 
surface  cracks  and  checks.  There  is  considerable  variation  in  the 
subsoil,  the  surface  soil  in  places  grading  into  a  very  heavy  dark- 
colored  silt  or  clay  loam.  At  a  depth  of  about  20  laches  this  grades 
into  a  whitish-brown  silty  loam,  which  often  contains  calcareous 
nodules  and  weathers  into  an  adobe  where  exposed.    At  a  depth  of 
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about  4  feet  this  is  underlain  by  a  very  sticky,  micaceous,  gray  or 
light-brown  fine  sandy  loam,  which  becomes  lighter  in  texture  with 
increasing  depth.  In  other  places  the  surface  soil  grades  into  lighter 
colored,  very  micaceous  silt  loam  at  a  depth  of  6  or  8  inches,  and 
this  at  a  depth  of  about  12  inches  into  a  smooth,  micaceous  fine 
sandy  loam  containing  much  silt.  This  may  extend  to  a  depth  of 
6  feet  or  more,  or  may  be  underlain  at  a  depth  of  4  or  5  feet  by  the 
heavy  silt  or  clay  loam  above  noted.  While  the  surface  soil  has 
much  the  same  appearance  regardless  of  the  subsoil,  that  which  has 
the  heavier  subsoil  usually  occurs  as  the  lower  lying  areas  around 
lakes,  lagoons,  and  old  stream  courses,  while  that  having  the  lighter 
subsoil  is  higher  and  more  nearly  level. 

This  soil  has  been  formed  very  largely  from  the  deposition  of 
material  by  the  overflows  from  the  San  Joaquin  River  and  its  trib- 
utaries, a  large  part  of  it  being  flooded  almost  every  year.  It  is 
made  up  of  sand,  silt,  and  clay,  carried  down  and  worked  over  by 
these  streams,  to  which  has  been  added  considerable  organic  matter 
from  a  rank  growth  of  native  plants. 

The  heavier  parts  of  this  soil,  especially  those  flat,  low-lying  areas 
somewhat  away  from  the  sloughs  and  lagoons,  often  contain  a  small 
quantity  of  alkali,  both  black  and  white  alkali  being  present,  but 
in  a  soil  of  this  character  a  given  quantity  of  alkali  is  less  harmful 
and  easier  controlled  than  in  a  lighter  soil. 

The  topography  of  this  soil  as  a  whole  is  that  of  a  flat,  smooth 
flood  plain,  though  it  has  been  much  dissected  by  many  deep  sloughs 
and  dry  channels,  left  by  swift  flood  waters.  A  few  of  these  are 
located  on  the  map,  but  many  others,  on  account  of  their  being 
almost  inaccessible,  are  not  shown.  The  lower  lying  areas  have  in 
many  places  ridges  of  sand  and  gravel  on  the  surface,  the  result  of 
recent  deposition.  The  entire  area  is  separated  from  the  adjacent 
soils  by  a  low  bluff  or  terrace  which  in  most  places  is  quite  distinct. 
Along  the  edge  of  the  lowland  just  below  this  terrace  a  string  of 
lakes  connected  by  sloughs  extend  throughout  the  greater  part  of 
the  area. 

This  soil  occurs  along  the  San  Joaquin  River  in  a  long,  narrow 
strip,  varying  in  width  from  less  than  half  a  mile  to  IJ  miles.  Much 
of  it,  especially  that  adjacent  to  the  river,  is  covered  by  a  growth  of 
willows  and  underbrush,  while  on  some  of  the  higher  parts  is  a  growth 
of  valley  oak.  Many  of  the  broader,  more  level  stretches  have  been 
cleared  and  used  for  grain.  A  few  have  been  diked,  pumping  plants 
installed,  and  the  soil  sown  to  alfalfa,  but  owing  to  unusual  high  water 
during  the  past  few  years  these  dikes  have  been  partly  destroyed 
and  the  reclaimed  portions  abandoned.  For  the  same  reason  Uttle  of 
this  land  is  now  used  for  grain,  this  entire  body  of  rich  alluvial  bottom 
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land  being  abandoned  almost  entirely  to  grazing.  Although  many 
parts  of  this  soil,  on  accomit  of  mieven  surface,  areas  of  sand,  and 
numerous  sloughs  and  lakes,  could  not  be  prepared  for  cultivation 
without  great  expense,  there  are  some  comparatively  level  bodies  of 
rich,  productive  soil,  hundreds  of  acres  in  extent,  that  would  well  re- 
pay the  cost  of  such  reclamation  as  has  been  carried  on  in  the  vicinity 
of  Stockton.  If  reclaimed  by  means  of  dikes  and  the  installation  of 
pumping  plants  for  the  removal  of  seepage  water  and  for  irrigation 
where  needed,  this  soil  would  be  foimd  well  adapted  to  alfalfa  and 
garden  truck  of  all  kinds. 

The  average  results  of  mechanical  analyses  of  the  soil  and  subsoil 
of  Hanford  silt  loam  are  given  in  the  following  table: 

Mechanical  analyses  of  Hanford  iili  loam. 


Number. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Pine 
sand. 

Very  fine 
sand. 

sat. 

Clay. 

18911,18014. 

SoQ 

Percent. 

0.1 

.0 

Percent. 

0.7 

.6 

Percent. 
0.3 
I.O 

Percent. 
2.2 
24.6 

Percent. 
4.4 
14.3 

PereenL 
62.1 
37.8 

PereenL 
30.8 

18012,18016 

Subaoa 

21.6 

8TOCKTON  CLAY  LOAM. 


The  Stockton  clay  loam  is  a  smooth,  silty,  heavy  loam  or  clay  loam, 
of  yellowish  color.  When  wet  it  is  slick  and  sticky  and  puddles 
readily,  and  when  dry  it  cracks  and  becomes  rather  hard,  but  under 
favorable  moisture  conditions  it  is  friable  and  easily  cultivated.  At 
a  depth  of  18  to  24  inches  the  surface  soil  grades  into  one  of  heavier 
texture,  which  shows  an  adobe  structure  upon  weathering,  but  retains 
the  light-yellow  color  of  the  surface  soil.  At  a  depth  of  4  to  5  feet 
this  is  underlain  by  a  light-yellow  silty  fine  sandy  loam.  This  soil  is 
free  from  alkali  and  in  that  portion  of  the  area  near  Farmington  no 
hardpan  is  encountered  within  6  feet  of  the  surface.  Farther  east  it 
is  underlain  in  places  by  a  rather  heavy  hardpan  at  a  depth  of  3  to  6 
feet.  As  a  whole,  this  is  a  comparatively  uniform  soil,  though  sub- 
ject to  some  variation  in  color  and  texture,  a  few  small  areas  being 
heavier  and  usually  slightly  darker  in  color,  often  brown  or  reddish 
brown. 

The  Stockton  clay  loam  is  sedimentary  in  origin,  and  has  been 
carried  down  from  the  foothills  by  Little  John  Creek.  Except  for  a 
few  low-lying  areas  along  the  creek,  it  is  not  at  present  subject  to 
overflow.  It  is  a  smooth,  flat,  or  gently  sloping  flood  plain,  well 
adapted  to  cultivation.  It  occupies  the  small  valley  in  which 
Farmington  is  located,  in  the  extreme  northern  part  of  the  area.  It 
has  been  used  principally  for  grain  farming,  giving  yields  of  8  to  10 
sacks  of  wheat  or  12  to  16  sacks  of  barley  on  simmier  fallow.    A  few 
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small  low-lying  areas  have  been  used  for  alfalfa,  yielding  two  or 
three  cuttings  without  irrigation.  Some  vineyards  have  been  put 
out  on  this  soil  and  give  promise  of  making  good  growth  and  large 
yields,  the  Tokay  grapes  already  grown  being  especially  well  colored. 
These  vineyards  have  been  grown  without  irrigation,  sufficient  mois- 
ture being  conserved  by  cultivation.  The  soil  is  naturally  adapted 
to  the  growing  of  grapes,  peaches,  prunes,  figs,  and,  if  irrigated,  to 
alfalfa,  berries,  and  garden  truck. 

The  following  table  gives  the  average  results  of  mechanical  analyses 
of  the  soil  and  subsoil  of  the  Stockton  clay  loam: 

Mechanical  analyset  of  Stockton  day  loam. 


Number. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

sut. 

Clay. 

18878,18881 

18870,18882 

18880 

Soli... 

Subwll 

Lower  sabsoil. 

Percent. 

0.1 

.0 

.0 

Percent, 
1.4 
.6 
.4 

Percent. 
1.8 
1.8 
3.4 

Percent. 
12.1 
18.8 
80.6 

Percent, 
14.5 
11.0 
l&O 

Percent, 
4&8 
48.0 
82.0 

PereenL 
2L8 
26.2 

lai 

STOCKTON  CLAT  ADOBE. 


The  soil  of  the  Stockton  clay  adobe  is  a  yellowish-brown  or  dark, 
brown  clay  or  clay  loam  of  smooth  uniform  texture.  It  is  sticky  and 
puddles  easily  when  wet  and  cracks  when  dry,  the  cracks  extending 
to  considerable  depth.  At  a  depth  of  about  20  inches  it  grades  into 
a  yellow  clay  or  clay  loam,  which  may  extend  to  a  depth  of  2  feet 
or  may  in  the  lower  part  of  the  section  grade  into  a  yellow  silty 
sandy  loam. 

In  origin  this  soil  does  not  differ  essentially  from  the  Stockton  clay 
loam,  but  it  differs  in  texture,  being  heavier,  and  in  structure,  being 
an  adobe.  It  is  also  more  difficult  to  cultivate.  It  occupies  the 
valley  of  Rock  Creek,  northeast  of  Farmington,  the  poorer  drained 
areas  along  the  edge  of  the  valley  occupied  by  the  Stockton  clay 
loam,  and  also  a  small  area  on  Dry  Creek. 

The  results  of  mechanical  analyses  of  the  soil  and  subsoil  are  given 
in  the  following  table: 

Mechanical  analyses  of  Stockton  clay  adobe. 


Nomber. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

Silt. 

Clay. 

18920 

Sou 

PereenL 

0.0 

.0 

Percent, 
L8 
.8 

Percent, 

a? 

.6 

PereenL 
8.8 
LO 

PereenL 

8.7 
4.8 

Percent, 
4&6 
6S.1 

Percent. 
42.6 

1S030 

SabsoiL 

2&9 
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OAKDALB  COARSB  BANDY  LOAM. 


The  Oakdale  coarse  sandy  loam  is  dark  chocolate  brown,  reddish  or 
yellowish  brown,  or  occasionally  almost  black  in  color,  and  is  made 
up  of  coarse,  sharp  sand  and  fine,  sharp  gravel,  laigely  of  granite  and 
quartz  rock.  Adhering  to  this  coarse  material  and  in  the  spaces 
between  the  grains  there  is  a  considerable  amount  of  smooth,  fine, 
micaceous  sand  and  silt.  The  soil  varies  considerably  in  texture, 
some  of  it  being  quite  heavy  and  breaking  up  into  large  clods  when 
cultivated.  The  laiger  part  of  it,  however,  is  loose  and  incoherent 
when  dry,  and  sticky  when  wet.  Where  used  for  roads  or  streets 
it  compacts  readily,  making  a  firm,  solid  surface.  In  some  areas  a 
considerable  quantity  of  waterwom  gravel  and  pebbles  occurs. 
Where  these  are  sufficient  to  affect  the  crop  value  of  the  soil  or  its 
power  to  hold  moisture,  they  have  been  indicated  on  the  soil  map 
by  the  proper  symbol.  At  a  depth  of  about  12  inches  the  soil  is 
often  lighter  in  color,  showing  a  yellow  or  gray  tinge,  this  probably 
being  due  to  the  absence  of  the  small  amount  of  organic  matter 
found  in  the  surface  soil,  but  the  texture  often  remains  the  same  to 
a  depth  of  6  feet  or  more,  although  in  many  places,  and  especially 
where  the  soil  has  been  irrigated  for  some  time,  the  subsoil  is  much 
heavier. 

This  soil  is  free  *from  hardpan  and  alkali  and  is  well  drained, 
except  in  the  lower  parts  of  some  of  the  old  channels,  north  and  north- 
west of  Modesto. 

The  Oakdale  coarse  sandy  loam  is  sedimentary  in  origin  and  has 
come  from  the  weathering  and  working  over  of  the  sand  and  gravel 
beds  of  the  hills,  which  in  places  form  the  basis  of  the  lighter  mem- 
bers of  the  Arnold  soils.  An  interesting  outcrop  of  these  beds  may 
be  seen  at  the  north  end  of  the  wagon  bridge  across  the  Stanislaus 
River  at  Oakdale. 

This  soil  is  uniformly  level,  or  almost  so,  and  is  well  situated  for 
irrigation  and  easy  cultivation.  The  principal  bodies  are  found 
along  the  Stanislaus  Eiver  west  from  Oakdale,  considerable  bodies 
being  located  on  both  sides  of  the  river.  There  are  other  small 
areas,  some  of  the  smaller  ones  on  account  of  their  size  being  mapped 
with  the  Fresno  soils. 

Southwest  of  Escalon,  near  Weston,  and  in  other  parts  of  the  siu> 
vey  considerable  bodies  are  so  light  that  the  soil  is  a  coarse  sand ;  but 
on  accoimt  of  the  very  slight  difference  in  texture  and  crop  value 
between  this  soil  and  the  lighter  portions  of  the  Oakdale  coarse  sandy 
loam,  these  areas  have  been  included  with  the  latter  soil. 

Areas  where  the  soil  is  loose  and  incoherent  are  of  little  value  for 
grain,  but  some  of  the  heavier  portions  produce  fair  crops.  It  is 
said  that  alfalfa  gives  poor  yields  and  dies  out  badly,  but  this  is 
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probably  due  in  part  at  least  to  careless  methods  of  overirrigation, 
too  heavy  pasturing,  and  failure  to  supply  needed  humus.  The  soil 
seems  especially  adapted  to  the  growing  of  strawberries,  bramble 
berries,  and  almonds,  for  which  it  is  used  extensively  in  the  vicinity 
of  Oakdale.  The  berries  are  irrigated,  but  almonds  are  grown  with- 
out irrigation.  Olives,  citrus  fruits,  vegetables,  melons,  and  many 
other  crops  are  produced  with  considerable  success.  Few  vineyards 
in  bearing  are  found  on  it,  but  where  strips  of  it  extend  into  recently 
planted  vineyards  a  good  growth  of  vines  has  invariably  been  made. 
This  is  especially  noticeable  in  some  of  the  larger  vineyards  ia  the 
vicinity  of  Weston,  where  the  soil  boundaries  can  be  easily  traced 
by  the  laiger  growth  of  vines  on  the  coarse  sandy  loam,  but  this  is 
probably  due  to  better  moisture  conditions,  rather  than  to  differ- 
ences in  the  soil. 

Average  results  of  mechanical  analyses  of  samples  of  the  Oakdale 
coarse  sandy  loam  are  given  in  the  table  following: 

Mechanical  analyses  of  Oakdale  coarse  sandy  loam. 


NtDnbM*. 

DescripMon. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

BUt. 

Clay. 

17016,17042,17809, 

Boll 

Percent. 
13.2 

12.8 

Percent. 
38.8 

34.7 

Percent. 
11.1 

11.5 

Percent. 

14.0 

10.0 

Percent. 
2.7 

8.4 

Percent. 
14.4 

16.8 

Percent. 
5.2 

18009. 18923. 
17017,17043,17810, 

18910. 18924. 

SulMoil 

0.7 

OAKDALE   SANDY  LOAM. 


The  Oakdale  sandy  loam  is  a  chocolate-brown,  medium  to  fine, 
rather  micaceous  sandy  loam,  containing  a  considerable  proportion 
of  coarse,  sharp  sand.  It  has  been  formed  by  a  mingling  of  the  mate- 
rials giving  rise  to  the  Fresno  and  Oakdale  soils,  and  has  the  fine 
material  of  the  former  and  the  coarse,  sharp  material  and  brown 
color  of  the  latter.  It  is  of  comparatively  uniform  texture  to  a 
depth  of  6  or  6  feet,  where  it  may  be  underlain  by  the  white  hardpan 
of  the  Fresno  soils,  although  in  many  places  no  hardpan  is  reached 
at  that  depth. 

The  surface  is  comparatively  smooth  and  level.  The  largest  body 
of  this  soil  is  found  about  6  miles  north  and  slightly  east  of  Modesto. 
A  few  small  areas  occur  in  other  places.  In  crop  value  it  is  quite 
similar  to  the  better  portions  of  the  Fresno  sandy  loam. 
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Mechanical  analyses   of  the  soil  and  subsoil  give  the  following 
results: 

Mechanical  analyse*  of  Oakdale  sandy  loam. 


Nombor* 

Description. 

Fine 
gmvel. 

CoitfBe 
sand. 

Hediom 
sand. 

Fine 
sand. 

Very  fine 
sand. 

Silt. 

day. 

18907 

Soil 

PereenL 
&2 
&8 

Percent. 
22.1 
22.6 

Percent. 
lai 
9.7 

PereenL 

2L8 
19.3 

PereenL 
9.1 
13.6 

PereenL 
24.6 
22.1 

PereenL 

7.6 

18906 

Subsoil 

7.6 

OAKDALE  8AKD. 


The  Oakdale  sand  is  a  smooth,  micaceous,  light-brown  sand  or 
fine  sand,  carrying  noticeable  quantities  of  silt  and  clay.  It  is  imi- 
f orm  in  color  and  texture  to  a  depth  of  6  feet  or  more  and  is  well 
drained  and  free  from  alkali  and  hardpan.  This  soil  has  resulted 
from  the  working  over  of  the  Oakdale  coarse  sandy  loam  by  the 
wind,  the  finer  material  being  thus  collected  along  the  lower  side  of 
the  terraces  on  the  south  side  of  the  valley  and  in  a  few  other  places. 
The  surface  is  smooth  and  level  or  gently  sloping. 

The  Oakdale  sand  is  confined  to  a  few  small  areas  along  the  Stan- 
islaus River,  the  largest  of  which  lies  south  and  east  of  Oakdale. 
It  is  used  principally  for  almonds,  but  if  irrigated  would  be  adapted 
to  many  other  crops. 

A  mechanical  analysis  of  this  soil  gives  the  following  results: 

Mechanical  analysie  of  Oakdale  sand. 


Number. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

SUL 

day. 

17789 

SoU 

Percent. 
Trace. 

Percent. 
11.8 

PereenL 
2&8 

PereenL 
46.6 

PereenL 
6.3 

PereenL 
&9 

PereenL 
12 

STOCKTON  LOAM. 


The  Stockton  loam  is  a  light  chocolate-brown  loam  containilig 
much  silt  and  fine  micaceous  sand.  When  wet  it  is  quite  sticky  and 
puddles  easily,  and  upon  drying  it  bakes  hard.  Under  proper  mois- 
ture conditions  it  is  friable  and  fairly  easy  to  cultivate.  The  subsoil 
is  subject  to  considerable  variation  in  texture,  the  soil  grading  in 
places  at  a  depth  of  12  or  15  inches  into  a  very  light  loam  or  almost 
fine  sandy  loam  which  may  continue  to  a  depth  of  6  feet  or  more. 
In  other  places  the  surface  soil  grades  into  a  very  heavy  silty  loam, 
which  at  about  3  feet  is  underlain  by  a  lighter  colored  fine  sandy 
loam  or  loam.  The  soil  is  free  from  hardpan  and  alkali,  and  in  most 
places  is  well  drained,  though  at  times  subject  to  overflow.  In  places 
a  considerable  quantity  of  waterwom  gravel  and  pebbles  is  scattered 
over  the  surface  and  throughout  the  soil. 
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This  soil  is  a  recent  deposit  alon^  the  flood  plain  of  Dry  Creek, 
which  is  an  intermittent  stream  carrying  considerable  water  at  times 
during  the  rainy  season.  The  soil  is  composed  of  material  eroded 
principally  from  the  hills  which  lie  east  of  the  area,  and  occurs  as  a 
series  of  narrow  flats  varying  in  width  from  a  few  rods  to  one-half 
mile  or  more,  these  being  separated  from  the  upland  soils  by  steep 
terraces  or  bluffs  rising  to  heights  of  30  to  almost  100  feet.  A  small 
area  in  the  extreme  northwest  part  of  the  survey  has  also  been 
correlated  with  this  soil. 

Only  a  small  part  of  the  Stockton  loam  has  been  irrigated,  and 
that  by  means  of  small  pumping  plants  near  Modesto.  Under  irri- 
gation it  is  well  suited  to  alfalfa,  peaches,  prunes,  walnuts,  grapes, 
and  garden  truck.  The  small  vineyards  located  on  it  are  planted 
principally  to  wine  grapes,  which  give  fairly  good  yields.  It  is 
believed,  however,  that  the  Tokay  and  other  varieties  of  table  grapes 
might  be  grown  profitably  and  with  only  a  little  irrigation,  or  pos- 
sibly without  irrigation; 

Mechanical  analyses  of  this  soil  give  the  following  results: 

Mechanical  analyses  of  Stockton  loam. 


Number. 

DescripUon. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

BUt. 

Clay. 

18927 

SoU 

Percent 

a2 

.4 

Percent 
&4 
6.9 

Percent 
4.7 
5.6 

Percent 
2&3 
26.8 

Percent 
12.6 
14.4 

Percent 
9a9 
26.9 

Perce/nt 
17.9 

18028 

Sabfloil 

19l1 

MODESTO  LOAM. 


The  Modesto  loam  is  a  dark  chocolate-brown  or  grayish  soil  con- 
taining a  relatively  large  proportion  of  coarse,  sharp  quartz  and  granite 
sand  and  a  very  large  percentage  of  silt.  It  is  subject  to  considerable 
variation  in  texture,  much  of  it  being  quite  sandy  at  the  surface, 
while  other  portions  are  much  heavier.  At  a  depth  of  about  12 
inches  the  surface  soil  grades  into  a  heavy  loam  or  clay  loam  of 
adobe  structure,  also  containing  some  coarse,  sharp  sand.  This  is 
underlain  at  a  depth  of  3  to  6  feet  by  the  silty  material  forming  the 
subsoil  of  the  Fresno  series,  often  cemented  into  a  calcareous  hardpan. 

The  lighter  parts  of  this  soil  are  free  from  alkali.  Smaller  patches 
of  the  heavier  soil  have  an  appreciable  though  small  percentage  of 
the  injurious  salts,  both  the  black  and  white  alkali  being  present. 
•  Usually  the  quantities  are  not  large  enough  to  be  directly  injurious 
to  plants,  but  through  its  effects  on  the  structure  of  the  soil,  causing 
it  to  run  together  and  bake,  it  is  harmful  in  a  few  limited  areas. 

The  origin  of  this  soil  is  rather  difficult  to  determine.  It  seems 
to  be  the  result  of  deposition  from  an  old  overflow  course  of  Dry 
Creek,  probably  caused  by  a  damming  or  choking  of  this  stream 
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near  its  mouth  and  by  deposition  from  a  small  unnamed  stream 
which  crosses  the  area  about  1}  miles  north  of  Modesto.  It  has  also 
resulted  from  fine  sediments  carried  into  this  part  of  the  valley 
along  the  old  overflow  channel  of  the  Stanislaus  River.  This  mate- 
rial, as  is  the  case  of  the  materials  forming  the  Fresno  soils,  with  which 
it  was  deposited,  has  been  further  modified  by  the  action  of  water, 
the  result  of  deficient  drainage. 

The  surface  of  the  Modesto  loam  as  a  whole  is  uneven,  consisting 
of  comparatively  level  stretches,  marked  by  slight,  almost  circular 
or  elongated  mounds.  Other  parts  have  hog-wallow  depressions, 
with  intervening  mounds,  giving  the  entire  surface  a  hummocky 
appearance.  The  level  and  higher  lands  are  usually  Ughter  in  texture' 
and  of  better  depth  than  the  lower  lying  and  hummocky  portions. 

One  body  of  the  Modesto  loam  extends  in  a  strip  three-fourths  of  a 
mile  wide  from  Dry  Creek  directly  west  through  the  city  of  Modesto. 
Another  strip  extends  east  and  west  a  mile  north  of  Modesto,  while 
a  third  and  larger  body  is  located  about  5  miles  west  of  that  city. 

The  lighter  parts  of  this  soil  under  favorable  conditions  are  friable 
and  easily  cultivated;  the  heavier  portions  are  cultivated  -with  con- 
siderable difficulty,  especially  under  irrigation.  When  wet  it  pud- 
dles badly,  and  upon  drying  becomes  very  hard. 

When  the  crops  will  permit  the  furrow  system  of  irrigation  should 
be  used,  and  each  irrigation  should  be  followed  as  soon  as  possible 
by  surface  cultivation,  to  prevent  the  escape  of  moisture  and  the 
formation  of  a  crust.  The  soil  holds  moisture  well,  and  its  conserva- 
tion by  thorough  and  frequent  cultivation  will  be  found  much  more 
beneficial  than  frequent  irrigations.  This  is  a  strong,  durable  soil, 
the  heavier  portions  of  which  may  be  improved  by  the  methods 
already  recommended  for  other  heavy  soils. 

Lands  of  the  lighter  and  deeper  phases  are  well  adapted  to  alf alfa^ 
grapes,  and  peaches,  and  may  be  successfully  used  for  v^etables, 
berries,  and,  in  fact,  for  any  crop  suited  to  the  climate. 

The  average  results  of  mechanical  analyses  of  the  soil  and  subsoil 
of  the  Modesto  loam  are  given  in  the  following  table: 


Mechanical  analyses  of  Modesto  loam 

Number. 

Desoriptioii. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

sut 

Claj. 

17018,17021,18902, 

18004. 
17019,17028,18003, 

18905. 
17020,18906 

Soil 

PercenL 
L9 

1.8 

L9 

PercenL 

as 

7.7 
12.2 

PercenL 
6.6 

&8 

7.6 

PercenL 
1&4 

&1 

1&2 

PercenL 
0.9 

&4 

7.0 

PercenL 
37.9 

4a2 

39l8 

Per€0tL 
l&l 

Subsoil 

Second  sub- 

80U. 

1&7 

&7 

The  following  sample  contained  moro  than  oae-half  of  1  per  cent  of  calcium  carbonate  (CaCd):  No. 
17020, 3.72  per  cent.  ^^  . 
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BIYBBWASH. 

Rhrerwash  as  oecnrring  in  this  area  consists  of  sand  and  small 
water-worn  gravel.  In  depth  it  varies  from  a  few  inches  to  6  feet 
or  more.  It  occurs  in  smaJl  irregular  bodies  usually  lying  close  to 
the  river  channels,  but  oct5fe6ionally  extends  in  narrow  strips  across 
portions  of  the  flood  pUins.  TTiis  material  has  been  carried  from 
the  stream  beds  to  its  present  position  by  swift  currents  during  periods 
of  high  water.  Occasionally  deposits  of  this  kind  are  carried  into 
low-lying  orchard  or  alfalfa  fields,  and  in  this  way  valuable  land  is  in 
a  single  season  made  almost  worthless.  The  surface  of  the  Riverwash 
when  first  deposited  is  quite  barren,  but  in  time  weeds  and  willows 
gain  a  foothold  on  it ;  but  where  the  sand  and  gravel  are  of  any  consid- 
erable depth  it  is  of  little  agricultural  value.  Some  areas  in  which 
the  sand  and  gravel  are  underlain  at  a  depth  of  a  few  inches  by  heavier 
soil  might  be  utilized  for  the  growing  of  eucalyptus. 

But  little  of  this  type  occurs  in  this  area,  there  being  small  bodies 
of  it  in  the  valleys  of  the  Stanislaus  and  Tuolumne  rivers,  the  most 
of  which  are  too  small  to  be  indicated  in  the  soil  map. 

ALKALI. 

In  parts  of  the  Modesto-Turlock  area  considerable  apprehension  is 
felt  in  regard  to  the  rise  of  alkali  and  its  attendant  evils.  During  the 
progress  of  the  soil  survey  numerous  examinations  and  tests  were 
made  throughout  the  entire  area,  and  while  these  have  indicated  the 
presence  of  small  quantities  of  alkali  in  xnenLy  places,  they  have  also 
shown  that  the  area  which  is  seriously  affected  or  likely  to  become 
so  is  comparatively  limited.  In  most  cases  the  total  alkali  is  much 
less  than  the  surface  appearance  would  lead  one  to  believe.  This  is 
due  to  the  fact  that  much  of  the  soil  has  a  high  capillary  power,  which 
permitfl  of  the  free  movement  of  the  soil  moisture  and  the  concen- 
tration of  alkali  at  the  surface.  It  is  believed  that  if  the  causes  that 
lead  to  the  concentration  of  alkali  are  cleaxly  imderstood  and  avail- 
able means  taken  to  prevent  its  accumulation  near  the  surface  the 
damage  done  may  be  confined  to  small  areas. 

The  term  ''alkali''  is  commonly  applied  to  any  soluble  salt  in  the 
soil  which  leaves  an  incrustation  at  the  surface  when  moist  soil  is 
exposed  to  the  air  and  allowed  to  become  dry.  If  this  salt  is  white, 
the  term  white  alkali  is  applied  to  it,  but  if  it  becomes  black  or  brown, 
as  it  often  does  around  the  edges  of  small  water  holes,  it  is  called 
black  alkali.  The  most  common  alkali  salts  are  sodium  and  magne- 
sium sulphate,  sodium,  calcium,  and  magnesium  chlorides,  and  cal- 
cium, sodium,  and  magnesium  carbonates  and  bicarbonates.  Of 
these,  the  chlorides,  bicarbonates,  and  carbonates  are  the  prevailing 
salts  of  this  area,  although  in  places  smsJl  amoimts  of  sulphates  occxu:. 
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Sodium  carbonate  is  a  true  alkali,  and  by  its  corrosive  action  on 
organic  matter  produces  the  black  or  brown  appearance  known  as 
black  alkali.  It  is  the  most  injurious  form,  and  although  not  occur- 
ring in  all  parts  of  the  area  is  usually  found  wherever  a  heavy  concen- 
tration occurs.  The  sulphates  and  bicarbcHiates  are  the  least  injurious 
form,  but  the  latter  may**  by  the  loss  of  carbon-dioxide  be  converted 
into  the  more  injurious  carbonates. 

It  was  found  in  this  area,  as  was  demonstrated  at  Fresno,  that 
small  pools  of  water  standing  on  alkali  soil  usually  contain  relatively 
large  quantities  of  carbonates,^  even  when  tests  failed  to  show  more 
than  a  trace  in  the  adjacent  soils,  the  carbonates  having  been  formed 
from  the  bicarbonates  by  loss  of  carbon-dioxide  through  evaporation. 

Alkali  comes  from  the  breaking  down  of  the  rocks  and  from  the 
further  disintegration  which  takes  place  when  a  coarse,  sandy  soil 
breaks  down  into  a  heavier  one.  On  the  east  side  of  the  San  Joaquin 
Valley  much  of  these  salts  is  bdieved  to  have  come  directly  from  the 
breaking  down  of  complex  silicates,*  pyrites,  and  other  minerals 
which  make  up  these  rocks,  but  silt  and  clay  of  volcanic  origin  and 
of  the  andesitic  tufa  which  occiurs  along  the  eastern  edge  of  the  area 
also  contain  an  appreciable  amount  of  alkali,  principally  biciLrbon- 
ates,  as  do  also  the  silty  material  and  hardpan  imder  the  Fresno 
soils.  The  salts  vary  in  quantity  from  a  mere,  trace  in  many  places 
to  a  considerable  concentration  in  others. 

In  humid  regions  these  soluble  materials  have  been  leached  out  and 
carried  away  by  the  rain,  but  in  semiarid  regions  they  are  dissolved 
a  little  at  a  time  and  carried  into  the  valleys.  If  drainage  is  good,  they 
remain  in  solution  and  are  carried  into  the  rivers  and  no  harm  is  done; 
but  if  drainage  is  restricted,  a  continual  evaporation  results  in  their 
accumulation  in  injurious  amounts.  The  filling  pt  a  subsoil  and  the 
rise  of  ground  water  to  within  a  short  distance  of  the  surface  presents 
ideal  conditions  for  the  accimiulation  of  alkali.  This  water  from  its 
movement  through  the  soil  and  from  a  slight  softening  of  the  hardpan 
usually  contains  small  amounts  of  alkali.  When  the  water  comes 
near  enough  to  reach  the  surface  by  capillarity,  evaporation  takes 
place  very  rapidly  and  the  alkali  remains  at  the  surface. 

In  the  area  surveyed  the  presence  of  alkali  is  indicated  at  the 
surface  by  moist  spots  where  the  soil  has  been  packed,  as  along 
the  road;  by  bare,  smooth  spots  on  which  grass  will  not  grow  and 
which  run  together  and  bake  badly  when  the  soil  is  cultivated;  by  the 
black  appearance  of  surface  water  and  incrustations  aroimd  water 
holes;  and  by  the  growths  of  alkali  weeds  and  salt  grass. 

The  principal  alkali  lands  consist  of  a  broad,  irregular  strip  par- 
allel with  the  San  Joaquin  River,  and  of  many  scattered  local  areas, 

a  Bulletin  No.  42,  Bureau  of  Soils,  U.  S.  Dept.  Agr.,  p.  16. 
6  Bulletin  No.  18,  Bureau  of  Soils,  U.  S.  Dept.  Agr.,  p.  14. 
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principally  west  of  the  Southern  Pacific  Railroad.  In  most  cases 
these  concentrations  occur  in  low-lying  areas  and  otherwise  accom- 
pany the  soil  with  hummocky  surface  and  shallow  hardpan.  In  this 
area  the  accumulations  of  alkali  are  very  erratic,  not  extending  over 
broad  stretches,  but  oftefl*si)ccurring  as  small  spots  of  high  alkali 
content,  surroimded  by  comparatively  free  soils. 

The  areas  of  difi'erent  concentrations  are  approximately  outlined 
in  Plate  I.  In  those  areas  in  which  a  concentration  of  0.10  to  0.40 
per  cent  is  indicated  alkali  occurs  in  quantities  not  prohibitive  to  the 
growth  of  the  more  resistant  crops.  When  more  than  0.40  per  cent 
occurs,  owing  to  the  high  perceiitage  of  carbonates  present,  it  is 
doubtful  if  any  field  crop  can  be  grown. 

In  the  alkali  map  considerable  areas  containing  from  0.10  to  0.20 
per  cent  of  alkali  have  been  outlined.  Except  in  a  few  small  spots 
these  areas  do  not  at  present  contain  sufficient  alkali  to  be  injurious, 
but  with  insufficient  drainage  and  other  conditions  favoring  accumu- 
lation of  alkali,  such  land  may  readily  become  affected  to  a  d^ree 
that  will  interfere  with  cropping. 

The  effects  of  alkali  are  usually  noticeable  in  grain  and  alfalfa  fields 
by  a  poor,  uneven  stand,  bare  spots,  weak,  stimted  plants,  and  slow 
growth,  although  such  an  appearance  does  not  necessarily  indicate 
its  presence.  Vines  and  trees  when  affected  show  signs  of  distress 
by  wilted  leaves,  dead  branches,  and  falling,  poorly  developed  fruit. 

The  amount  of  alkali  which  any  crop  will  stand  depends  very  largely 
upon  the  character  of  the  soil  and  the  position  of  the  alkali  in  the  soil, 
a  definite  concentration  in  a  rich  soil  or  a  heavy  soil  proving  much 
less  harmful  than  in  an  exhausted  soil  or  in  a  light,  sandy  soil.  This 
is  probably  due,  in  the  first  place,  to  the  fact  that  a  rich  soil  so 
abundantly  supplies  the  plant  with  food  that  it  is  able  to  overcome 
the  retarding  effect  of  the  alkali,  and,  in  the  second  place,  to  the  fact 
that  a  heavy  soil  has  a  higher  moisture-holding  capacity  than  a  sandy 
one,  and  so  the  concentration  of  the  soluble  salt  is  really  less.  Alkali 
at  the  surface  is  more  injurious  than  when  occurring  below  the  sur- 
face, for  in  this  position  it  forms  a  crust  which,  in  many  instances, 
prevents  tender  plants  from  coining  up,  or,  after  they  are  up,  pre- 
vents their  growth  by  contracting  the  soil  around  the  stems. 

The  crops  most  resistant  to  alkali  are  sorghum,  barley,  and  alfalfa, 
when  once  started,  and  sugar  beets,  but  these  are  injured  by  exces- 
sive amounts,  depending  upon  the  conditions  stated  above.  Eucalyp- 
tus trees  are  able  to  make  good  growth  on  soil  containing  consider- 
able alkali.  Fruit  trees  suffer  from  excess  of  alkali.  Pomegranates, 
figs,  olives,  and  pears  are  said  to  be  the  most  resistant.  Grapevines* 
and  citrus  fruits  are  very  sensitive  to  alkali. 

a  Bullotin  No.  42,  Bureau  of  Soils,  U.  S.  Dept.  Agr.,  p.  19. 
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The  control  and  remoTal  of  alkali  dqp^ids  Tery  largely  upon  tim 
control  of  the  ground  water.  This  is  especially  true  wheie  the  soils 
are  light  and  have  high  capillary  power,  a  condition  present  in  a 
large  part  of  the  affected  region  of  this  area.  So  long  as  the  ground 
water,  even  though  it  carries  only  a  very  small  percentage  of  alkali, 
remains  within  3  to  5  feet  of  the  surface  during  a  large  part  of  the 
year,  danger  from  a  surface  accumulation  is  imminent.  Until  the 
ground  water  can  be  lowered  by  drainage,  or  where  it  can  not  be 
controlled,  such  a  concentration  can  be  very  materially  delayed 
by  using  every  possible  means  to  retard  evaporation.  Hiis  can  best 
be  done  by  keeping  the  surface  jnrotected  by  a  growing  crop  or  by 
cultivation  where  not  so  protected. 

When  small  local  spots  occur  and  the  ground  water  is  not  near 
the  surface,  they  should  be  well  cultivated  and  quantities  <^  weU- 
rotted  manure,  which  will  improve  the  texture,  diould  be  wocked 
into  the  soiL  When  irrigated  these  spots  should  be  flooded  thor- 
ough]^ to  drive  the  alkali  down  and  the  surface  cultivaied  as  soon 
after  as  possible  to  prevent  its  return.  By  this  means  a  stand  of 
barley  or  alfalfa  can  usually  be  secured  on  such  places  and  these 
(»x>ps  may  be  followed  later  by  otb^  crops. 

DRAINAOB  AND  HABDPAN. 

The  most  serious  problem  of  the  irrigated  portion  of  the  Modesto- 
Turlock  area  is  lack  of  drainage. 

When  irrigation  began  in  1901  and  1903  the  soils  of  the  valley 
took  up  great  quantities  of  water.  After  a  few  years  of  irrigation, 
however,  it  was  noticed  that  the  water  in  the  surface  wells  of  the 
lower  portions  of  the  irrigation  districts  was  rising.  Wells  in  which 
the  water  was  reached  at  a  depth  of  30  or  40  feet  when  irrigation 
began  were  now  filled  to  within  10  feet  or  less  of  the  surface.  In 
wind-blown  depressions  small  lakes  began  to  appear.  During  the 
irrigating  season  some  portions  of  the  fields  became  so  soft  that  they 
could  not  be  crossed  with  teams  and  machinery.  In  this  way  the 
process  of  filling  the  subsoil  with  water  has  gone  on  year  after  year. 
At  the  present  time  only  a  comparatively  small  percentage  of  the 
land  has  been  seriously  injured  by  the  groimd  water,  but  the  affected 
area  has  increased  from  year  to  year.  lii  these  sections  injury  to 
alfalfa,  trees,  and  vines  results  not  only  from  shallow  rooting,  which 
should  be  deep,  but  also  from  a  fluctuating  water  table,  which  per- 
mits roots  to  develop  during  one  season  at  a  certain  depth,  and  then 
by  a  rise  or  fall  of  the  ground  water  either  drowns  them  or  leaves  them 
inadequately  supplied  during  another. 

What  the  final  outcome  of  this  process  of  pouring  water  into  the 
soil  in  the  higher  areas  and  having  it  come  to  the  surface  in  the 
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lower  will  be,  it  is  impossible  to  determine.  Some  believe  that 
since  the  subiingated  area  as  a  whole  is  not  a  basin  but  a  plain 
sloping  to  the  Saa  Joaqnin  and  intersected  by  the  Tuolumne  and 
Stanislaus  riTers,  the  subdrainage  will  gradually  adjust  itself.  0th- 
era  who  have  made  a  careful  study  of  the  matter  believe  that  a  com- 
plete system  oi  drainage  ditches  will  be  necessary,  and  at  the  pres- 
ent time  both  the  Turlock  and  Modesto  districts  are  working  with 
dredges  on  large  ditches  which  in  time  may  become  the  centers  of 
such  drainage  systems. 

In  the  meantime  large  crops  are  being  grown  on  much  of  the 
sabirrigated  lands,  some  of  tiie  best  yields  of  cantaloupes  and  sweet 
potatoes  near  Turlock  and  of  other  crops  northwest  of  Modesto  being 
produced  without  the  application  of  water  to  the  surface.  While 
these  yields  in  themselves  are  very  gratifying,  it  should  be  kept  in 
mind  that  in  much  of  this  subirrigated  soil  the  ground  water  has 
abeady  reached  the  danger  pointy  and  that  its  further  rise  in  many 
cases  means  the  abandonment  of  the  land. 

It  would  seem  that  a  conservative  use  of  water  and  a  complete 
sjstem  of  drainage  are  just  as  necessary  for  the  highest  and  most 
profitable  use  c^  the  soils  of  a  large  part  c^  this  region  as  is  the  conr 
struction  of  irrigation  works. 

Another  subject  very  closely  related  to  drainage,  and  one  of  inter- 
est to  almost  the  entire  area,  is  that  of  hardpan.  Hardpan  in  tiie 
true  sense  of  the  term  is  not  bed  rock  nor  a  material  formed  und^ 
water  as  sedimentary  rocks  are  formed,  but  is  a  secondary  product. 
All  water  which  percolates  through  the  soil  soon  dissolves  from  it 
soluble  material  of  different  Idnds.  If  by  any  means,  whether  it  be 
a  change  of  temperature,  a  cheddng  of  the  movement  of  the  water, 
or  a  rapid  loss  of  the  contained  gases,  the  water  is  unable  to  carry  all 
the  dissolved  material,  a  part  of  it  is  depositedL  Any  alniipt  change 
of  soil  texture  might  produce  one  or  more  of  these  causes,  and  as  a 
result  a  part  of  the  material  carried  by  the  water  would  remain  near 
the  zone  oi  change  in  soil  texture.  Again,  if  soil  under  compara- 
tively uniform  conditions,  for  instance,  when  pastured  or  allowed  to 
remain  imused  for  years,  as  the  soils  of  the  San  Joaquin  Valley  must 
have  been,  receives  about  the  same  quantity  of  rainfall  each  year 
the  moisture  will  sink  to  about  the  same  depth.  This  moisture  will 
carry  down  to  this  depth  soluble  materials  and  leave  a  portion  along 
the  aone  of  maximum  penetration  and  in  this  way  a  hardpan  might 
be  formed. 

By  one  or  both  of  these  processes  there  has  been  formed  under  a 
considerable  portion  of  the  soils  of  the  Fresno  series  and  the  Modesto 
loam  an  ashy-gray  or  white  hardpan.  Under  the  San  Joaquin  soils 
there  is  a  red  hardpan  or  sandstone.  The  remainder  of  the  soils  of 
the  area  either  have  no  hardpan  within  a  depth  of  6  feet  from  the 
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surface  or  are  underlain  by  a  bed  rock,  from  which  the  soils  have 
been  formed.  The  white  hardpan  varies  in  thickness  from  a  few  to 
several  inches;  in  hardness  from  a  slightly  cemented  material  to  an 
indxirated  mass  so  dense  that  it  can  scarcely  be  broken  with  a  ham- 
mer,  and  occurs  at  the  surface  of  the  silty  subsoil  which  underlies 
the  entire  valley  at  depths  ranging  from  near  the  surface  to  4  feet 
or  more. 

This  hardpan  consists  of  the  upper  part  of  the  silty  subsoil  of  the 
Fresno  soils  and  in  some  cases  of  the  lower  part  of  the  sandy  soil 
cemented  with  carbonate  of  lime,  and  usually  carries  alkali  in  varying 
quantities.  Where  it  occurs  at  a  depth  of  from  3^  to  5  feet  or  more 
it  is  very  thin,  easily  disint^rated,  of  relatively  low  alkali  content^ 
and  easily  penetrated  by  plant  roots.  Here  it  is  not  harmful,  and 
may  even  be  beneficial  in  holding  the  moisture  within  reach  of  the 
plants.  Where  it  occurs  near  the  surface  or  where  it  is  very  hard  it 
is  harmful  in  several  ways.  It  prevents  the  deep  penetration  neces- 
sary for  the  best  development  of  trees,  vines,  and  alfalfa.  It  restricts 
drainage  even  where  the  water  table  is  of  a  good  depth,  often  hold- 
ing shallow  basins  of  saturated  soil  fatal  to  the  plants  which  send 
their  roots  into  them.  In  some  cases  the  excess  of  lime  occurring  in 
the  hardpan  is  injurious.  This  is  especially  so  in  the  case  of  citms 
fruits  where  such  injury  is  indicated  by  yellowing  of  the  leaves. 
Irrigation  and  seepage  waters  appear  to  soften  the  hardpan  in  some 
places,  but  it  is  doubtful  if  much  improvement  will  ever  result  from 
this  process. 

Unlike  deficient  drainage,  the  serious  result  of  hardpan  to  a  very 
great  extent  can  not  be  overcome,  and  the  surest  remedy  lies  in  avoid- 
ing shallow  soil  for  deep-rooted  crops.  It  is  true  that  with  irrigation 
under  certain  conditions,  where  thorough  underdrainage  is  assured, 
vineyards  may  be  set  on  soil  30  inches  or  even  less  in  depth,  but 
in  the  irrigated  districts  where  the  surface  is  comparatively  level  and 
there  is  danger  of  restricted  drainage  the  advisability  of  using  soil 
of  less  depth  than  3  or  4  feet  for  orchards  or  vineyards  is  question- 
able, and  no  orchard  or  vineyard  on  soils  underlain  at  less  than  5  or  6 
feet  by  impenetrable  hardpan  or  ground  water  can  be  relied  upon  to 
continue  for  a  number  of  years  in  the  highest  state  of  fruitage. 
Indications  of  shallow  hardpan  are  usually  to  be  seen  in  a  hummocky, 
uneven  surface  and  small,  shallow  depressions,  these  being  the  result 
of  deficient  drainage,  but  no  orchardist,  vineyardist,  or  prospective 
buyer  should  select  his  land  without  first  carefully  examining  it  with 
a  soil  auger  (see  footnote,  p.  65).  If  hardpan  is  reached  with  the 
auger  its  character  should  be  examined,  which  may  be  done  along 
the  irrigating  ditches  or  by  digging  a  hole  for  that  purpose. 
Owing  to  the  erratic  character  of  the  hardpan  in  occurring  at  greatly 
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varying  depths  in  a  comparatively  small  area,  it  has  been  found 
impossible  to  outline  areas  of  shallow  hardpan  without  including 
Other  areas  in  which  it  occurs  at  greater  depths. 

In  general  the  more  shallow  hardpan  of  the  Fresno  soils  occurs 
under  the  heavier  members  of  the  series,  in  the  western  part  of  the 
area.  In  the  south  and  southwest  parts  of  the  area,  however,  is 
found  a  large  section  of  Fresno  sand  underlain  by  hardpan  at  a 
depth  of  from  1  to  4  feet.  Here  much  of  the  hardpan  assumes  the 
character  of  a  sandstone,  and  is  several  inches  in  thickness.  In 
townships  5  and  6  south,  range  9  east,  the  hardpan  under  certain 
areas  is  shallow  and  hard  and  in  places  outcrops  at  the  surface. 
The  selling  of  such  shallow,  alkali-impregnated  soils  as  occur  in 
many  places  in  this  strip  to  inexperienced  settlers  for  farming  pur- 
poses can  not  be  too  strongly  condemned. 

Underlying  the  red  soils  of  the  San  Joaquin  series  there  occurs  a 
very  thick,  indurated,  red,  yellowish-red,  or  reddish-brown  coarse- 
grained hardpan  cemented  with  iron  salts.  This  is  in  fact  a  red 
sandstone,  probably  formed  under  the  water  along  the  edge  of  the 
old  Pleistocene  lake  and  not  a  secondary  product,  or  true  hardpan. 
This  is  found  at  depths  varying  from  12  inches  to  5  feet  or  more,  but 
the  average  depth  for  the  entire  area  is  probably  not  more  than  2i 
feet.  The  nature  of  this  material  precludes  the  possibility  of  its 
being  penetrated  by  plant  roots  to  any  considerable  degree,  or  of 
drainage  being  provided  except  along  its  surface  without  consider- 
able expense.  The  boggy  nature  of  the  red  soils  during  the  rainy 
season  is  due  to  the  fact  that  the  hardpan  prevents  underdrainage. 
When  irrigated  by  the  check  system  the  same  cause  produces  like 
results.  When  the  red  soils  can  be  irrigated  the  border  method, 
described  under  "Irrigation,"  which  will  permit  of  a  quick  but  not 
excessive  moistening  of  the  soils,  will  be  found  beneficial  for  alfalfa 
and  grain.  The  furrow  system,  with  quick  irrigation  followed  by 
cultivation,  should  be  used  for  all  other  crops. 

The  red  soils  underlain  by  shallow  red  hardpan  are  used  in  some 
other  parts  of  the  State  for  citrus  fruits,  peaches,  and  vines,  the  hard- 
pan  being  shattered^by  blasting;  but  the  thickness  of  the  hardpan, 
as  shown  in  exposures  along  Dry  Creek,  the  Tuolumne  River,  and 
along  raib*oad  cuts  in  many  places  in  the  area,  makes  such  a  method 
of  doubtful  success  here;  for  if,  instead  of  an  outlet  for  drainage 
entirely  through  the  harpdan,  only  a  basin  is  made,  this  will  fill  with 
water  and  be  much  more  dangerous  than  the  unbroken  hardpan. 
There  may,  however,  be  portions  of  the  area  in  which  the  hardpan 
is  much  thinner  than  is  indicated  in  the  outcrops,  and  where  blast- 
ing could  be  carried  on  successfully.  Experiments  to  determine  this 
would  undoubtedly  give  valuable  information. 
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The  ahftUow  nature  of  much  of  tbe  soil  oyeriying  this  hardpan 
would  seem  to  preclude  its  use  for  the  growing  of  ordnards  and  Tines, 
still  in  some  cases  rather  surprising  results  have  been  obtained  where 
the  hardpan  is  veiy  near  the  surface. 

On  the  Hickman  ranch,  3  miles  south  of  Hickman,  oranges,  olives, 
figs,  eucalyptus,  and  other  trees,  as  well  as  grapes,  are  planted  on 
this  soil,  a  part  of  it  being  of  somewhat  less  than  average  depth,  and 
these  have  not  only  made  a  good  growth,  but  have  given  fairiy  good 
yields.  In  this  case  the  oranges  were  irrigated,  but  the  remainder 
of  the  orchard  and  vin^ard  received  cultivation  only,  and  not  a 
great  deal  of  that. 

RELATIOlf  OF  SOILS  TO  CROPS. 

The  soils  of  the  Modesto-Turlock  area  as  a  whole  have  to  a  certain 
extent  suffered  from  continuous  cropping.  When  wet  they  become 
sticky  and  run  together,  and  when  d^  they  bake  and  form  a  orust 
at  the  surface.  In  other  words,  they  are  lacking  in  organic  matter 
and  are  not  in  the  best  physical  conditioiL  Nevertheless,  under  irri- 
gation and  with  thorough  and  careful  cultivation  they  respond  to  a 
remarkable  degree,  and  the  growth  of  various  crops  under  favorable 
conditions  is  almost  phenomenaL  The  present  need  of  the  entire 
area  is  a  system  of  farming  which  will  build  up  rather  than  deterior- 
ate the  soil.  The  incorporation  of  well-rotted  manure  and  the  plowing 
imder  of  green  crops  of  alfalfa,  clover,  and  field  peas  will  do  this. 
The  judicioiis  rotation  of  crops,  where  rotation  is  possible,  must  ako 
be  practiced  if  the  best  results  are  to  be  obtained. 

ALTALPA  AKD  DAlKTmO. 

The  most  important  industry  of  the  irrigated  districts  of  this  area 
is  the  growing  of  alfalfa  in  connection  with  dairying. 

Other  industries  give  promise  of  larger  returns  \mder  the  most 
favorable  conditions,  but  none  offers  such  good  returns  with  the  same 
degree  of  certainty.  Alfalfa  sown  on  suitable,  well-prepared  land 
yields  one  or  two  smaU  cuttings  the  first  season,  and  by  the  second 
season  is  ready  to  support  the  dairy  herd. 

Alfalfa  is  used,  both  as  hay  and  as  pasturage,  almost  exclusively 
for  feed  by  the  dairymen.  It  is  cut  greener  than  in  many  other  sec- 
tions of  the  West,  being  cut  from  4  to  6  times  a  season,  the  beet  fields 
yielding  from  one-half  to  1^  tons  per  acre  at  each  cutting,  the  average 
for  the  season  probably  being  about  5  tons.  Ensilage  is  used  to  only 
a  very  slight  extent,  a  straight  alfalfa  ration  being  considered  cheaper, 
but  com  for  this  purpose  can  be  easily  grpwn,  and  with  the  develop- 
ment of  the  industry  will  probably  come  into  greater  favor. 

Alfalfa  can  be  grown  on  almost  enLj"  kind  of  soil,  but  it  reaches  its 
best  development  on  a  deep,  well-drained  loam,  sandy  loam,  or  silt 
loam.    The  deeper  portions  of  the  Modesto  loam,  the  Fresno  san^y 
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loam,  the  Fresno  fine  sandy  loam,  and  the  Sacramento  silt  loam  are 
well  adapted  to  alfalfa.  By  drawing  a  line  from  a  point  about  5 
miles  west  of  Modesto  to  a  point  the  same  distance  west  of  Turlock, 
thence  to  Denair,  Waterford,  Empire,  Escalon,  Ripon,  and  then  to 
the  starting  point  the  best  alfalfa  section  will  be  roughly  outlined. 
On  shallow  soil  or  on  that  in  which  the  water  table  comes  nearer 
than  4  feet  of  the  surface  it  may  do  well  for  a  few  seasons  and  then 
decline,  but  even  under  these  conditions  alfalfa  is  often  found  to  be 
the  most  profitable  crop  which  can  be  grown  on  land  unsuited  for 
trees  or  vines.  Considerable  difficulty  is  experienced  in  parts  of  the 
area  in  securing  good  yields  on  the  sandier  soils.  This  is  due  in  part 
to  the  fact  that  these  soils  are  not  so  well  suited  to  alfalfa,  but  is  also 
due  to  overirrigation  and  to  too  heavy  pasturing.  On  the  heavier 
soils  which  bake  very  readily  spots  often  occur  in  which  the  alfalfa 
makes  only  a  scant  growth,  while  the  surrounding  plants  grow  vig- 
orously. These  spots  are  often  supposed  to  be  due  to  alkali,  but  are 
due  very  lai^ely  to  a  peculiar  structure  of  the  soil  which  causes  it  to 
compact  and  pinch  the  plants.  The  remedy  consists  in  thorough 
cultivation  by  means  of  a  spading  disk  or  some  similar  implement 
and  the  incorporation  of  a  liberal  supply  of  stable  manure  or  other 
coarse  litter.  The  use  of  stable  manure  on  alfalfa,  in  both  the  heavier 
and  the  sandier  soils,  will  be  found  very  beneficial.  The  use  of  gyp- 
sum on  alfalfa  seems  to  be  quite  general  throughout  this  area,  and 
is  said  to  give  good  results.  Its  continued  use  from  year  to  year  is 
of  doubtful  advisability. 

At  present  the  best  alfalfa  land  in  the  irrigation  districts  without 
improvements  but  including  water  can  be  bought  at  prices  varying 
from  $60  to  $100  an  acre.  The  cost  of  leveling,  checking,  and 
seeding  by  the  methods  tised  in  this  part  of  California  varies  from  $15 
to  $30  an  acre,  depending  upon  the  amount  of  work  necessary. 

The  following  interesting  information  has  been  furnished  by  Mr. 
W.  P.  Stephenson,  1  mile  northeast  of  Ceres,  who  had  30  acres  in  use 
for  alfalfa.  He  has  30  head  of  dairy  cows.  For  the  year  ending 
November  1,  1907,  the  gross  returns  from  cream,  and  from  skimmed 
milk,  which  was  fed  to  hogs,  was  $2,902.84,  the  difference  between 
the  cost  and  selling  price  of  hogs  being  taken  as  value  of  the  milk. 
Alfalfa  alone  was  used  for  feed,  being  cut  ahd  hauled  to  cows  which 
were  confined  to  a  small  lot.  No  feed  except  that  grown  on  the  30 
acres  was  used.  During  the  month  of  July  alfalfa  fed  to  cows  brought 
$20  per  ton.  Calves  raised"  were  not  included  as  a  part  of  the  above 
returns.  The  alfalfa  is  5  years  old,  and  has  never  declined  in  yield. 
The  manure  has  been  appUed  on  a  part  of  the  field  each  year,  while 
the  remainder  of  the  field  was  given  a  light  dressing  of  gypsimi.  The 
alfalfa  is  cultivated,  but  is  not  pastured.  Last  year  it  yielded  six 
cuttings,  making  6  tons  per  acre. 
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The  following  table  from  the  books  of  the  assessor  of  Stanislaus 
County  for  the  years  1906  and  1907  shows  the  interest  which  is  being 
taken  in  the  grape  industry  in  a  part  of  the  Modesto-Turlock  area. 
A  like  table  for  the  entire  area  would  indicate  even  a  greater  activity 
in  vineyard  planting,  since  a  large  part  of  the  region  in  which  the 
acreage  is  being  most  rapidly  increased  lies  in  San  Joaquin  and  Merced 
counties. 

Acreage  of  grape  vines  in  Stanislaus  County  for  1906  cmd  J907. 


1906. 

1907. 

Kind. 

Bearing. 

Non- 
bearing. 

Total 

Bearing. 

Nan- 
bearing. 

TotaL 

Portable 

Aeret. 

78 
205 
267 

Aeret. 
95 
219 
935 

Acta, 
173 
424 
1,192 

Aaa. 
80 
250 
300 

Aeret, 
110 

Acta. 

190 

For  rfitflnif  „ 

250  '            SQO 

For  wloe 

2,820 

3,120 

Total    

1,789 

8,810 

This  table  shows  that  in  1906  over  69  per  cent  of  the  total  acreage 
was  nonbearing,  that  in  1907  over  83  per  cent  was  nonbearing,  and 
that  the  total  increase  was  over  2,000  acres.  Within  the  area,  but  in 
San  Joaquin  County,  in  one  colony  south  of  Manteca,  3,000  acres  of 
wine 'grapes  in  adjacent  vineyards  have  been  planted  during  the  past 
two  years,  and  another  single  vineyard  contains  500  acres.  It  is 
the  opinion  of  conservative  vineyardists,  however,  that  the  acreage 
of  wine  grapes  is  being  too  rapidly  increased,  and  that  the  extension 
of  the  industry  will  result  in  an  oversupply  and  a  corresponding 
reduction  in  prices. 

The  grape  is  adapted  to  great  variation  in  soils.  It  may  be  grown 
with  success  upon  heavy  adobe,  medium  loam,  or  light  sandy  soils. 
It  thrives  best,  however,  on  deep,  well-drained  soil  of  good  moisture- 
holding  capacity,  and  responds  to  thorough  and  careful  cultivation. 

On  shallow  soils  grapes  are  often  grown  with  considerable  success; 
but  under  such  conditions  the  question  of  drainage  is  a  most  impor- 
tant one.  In  level  areas  of  shallow  soil  ba;dns  often  occur  on  the 
surface  of  the  underlying  hardpan,  which  in  case  of  excessive  irriga- 
tion or  heavy  rainfall  collect  the  surplus  water  and  injure  the  vines 
which  send  their  roots  into  the  water-logged  soil.  Such  injury  is 
usually  confined  to  small  areas,  and,  while  not  entirely  under  control, 
can  be  reUeved  by  providing  good  surface  drainage  and  by  conserv- 
ing the  moisture  by  cultivation  to  as  great  an  extent  as  possible, 
thus  avoiding  the  necessity  of  frequent  and  heavy  irrigations.  This 
precaution  is  especially  necessary  on  the  shallower  red  soils,  where 
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the  basins  seem  most  likely  to  occur.  Where  drainage  is  adequate 
and  sufficient  moisture  for  good  growth  either  by  means  of  irrigation 
or  by  conservation  of  the  rainfall  is  assured,  grapes  may  be  grown  on 
soil  having  a  depth  of  30  inches  or  even  less. 

The  grape  is  very  sensitive  to  alkali  even  in  small  quantities,  and 
alkaU-impregnated  soils,  or  those  which  are  Ukely  to  become  so,  should 
be  carefully  avoided  in  selecting  locations  for  vineyards. 

While  the  largest  acreage  of  vines  is  on  the  Fresno  sand  and  sandy 
loam,  almost  every  soil  in  the  area  is  used  to  a  greater  or  less  extent 
for  grapes.  On  some  of  the  Ughter  soils  and  on  those  that  are  heavier 
irrigation  is  used  for  the  first  year  or  two,  after  which  the  vines  thrive 
without  irrigation.  In  other  vineyards  irrigation  is  used  every  year, 
while  on  others,  especially  on  the  silt  and  clay  loams,  no  irrigation 
whatever  is  used. 

In  addition  to  soil  conditions,  the  three  most  important  elements 
necessary  for  the  perfect  production  of  the  grape  are  dry  air,  clear, 
unfiltered  sunshine,  and  high  temperature.  In  the  San  Joaquin  Val- 
ley nature  has  provided  all  of  these  most  abundantly.  Under  these 
conditions  almost  all  varieties  thrive  and  give  large  yields  of  fruit  of 
good  quaUty,  yet  the  adaptation  of  varieties  to  soils  and  to  locaUties 
varying  sUghtly  in  climatic  conditions  is  important.  This  can  only 
be  worked  out  as  the  industry  develops. 

The  total  cost  for  planting  a  vineyard  on  fairly  level  Ught  soil,  with 
unrooted  cuttings  and  caring  for  it  for  the  first  two  years,  is  about  $30 
an  acre.  The  cost  is,  however,  subject  to  wide  range,  depending  upon 
the  character  of  the  land,  cost  of  cuttings,  number  of  cuttings  to  the 
acre,  and  amount  of  cultivation  given.  With  varieties  such  as  the 
Tokay  or  Thompson  Seedless,  which  require  stakes,  the  cost  is  con- 
siderably increased.  The  third  year  most  varieties  should  produce 
fruit  enough  to  pay  all  expenses. 

The  average  yield  for  the  entire  State  last  season  was  about  3 
tons  per  acre,  and  for  the  Modesto-Turlock  area  it  should  be  consid- 
erably above  this  figure.  The  price  of  wine  grapes  ranged  from  $10 
to  $13  or  more  per  ton,  while  of  table  grapes  it  was  much  higher, 
probably  averaging  $25  per  ton.  Very  choice  Tokays  and  Emper- 
ors bring  even  $60  per  ton. 

The  net  profits  on  grapes  in  San  Joaquin  County  last  year  was 
estimated  at  $63  per  acre. 

On  the  Fresno  sand  and  sandy  loams,  of  the  table  and  raisin  grapes, 
the  Thompson  Seedless,  Sultana,  Muscat,  Malaga,  Golden  Queen,  and 
Almeria  will  be  found  well  suited  to  local  conditions.  The  Thomp- 
son Seedless  is  best  suited  to  a  deep  sandy  soil  without  hardpan,  and  on 
accoimt  of  its  early  ripening  quaUties  is  a  good  variety  for  this  part 
of  the  valley.  It  has  the  very  great  advantage  of  being  marketable 
either  as  a  green  or  dried  product.    The  Muscat  requires  a  rather 
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heavy  Bandy  loam  and  produces  a  fair  quality  of  grape,  ImiI  on 
account  of  lateness  in  ripening  it  is  not  so  well  suited  to  tbk  seotioii 
as  some  other  varieties.  Of  the  ccdoied  table  varietiee,  the  Black 
Prince  and  Black  Comichon  are  well  suited  to  the  sandy  soils  of  the 
lower  part  of  the  valley.  On  the  red  soils  and  on  the  hill  soils  the 
Ekaperor,  Flame  Tokay,  Black  Morocco,  and  Purple  DiUBaacua  aie 
among  the  most  desirable  table  varieties. 

On  the  sands  and  sandy  loam  of  the  lower  part  oi  the  valley  the 
wine  grapes  Burger,  Palomino  Blanco,  Feher  Zsgoe,  and  7Anft^t\iA 
are  good  varieties,  the  last  named  being  a  good  bearer,  thou^,  on 
account  of  a  tendency  to  injuiy  by  early  fall  rains  and  liability  to 
black  rot,  it  is  not  always  satisfactory.  On  the  red  and  hill  soils  the 
Grenache,  the  Alicante  Bouschet,  Zhifandel,  and  Val  de  PefLas  will 
be  found  among  the  most  satisfactory. 

The  silt  loams  of  the  river  bottoms  have  been  used  to  some  extent 
for  grapes  and  fair  results  with  Mission,  Zinf andd,  and  some  other 
varieties  of  wine  grapes  obtained,  but  the  advisability  ol  extensive 
planting  of  grapes  upon  these  soils  is  questionable. 

CANTALOUPES. 

During  the  season  of  1907  there  were  grown  in  Stanislaus  County 
764  acres  of  cantaloupes,  and  the  acreage  for  the  present  season  will 
be  greatly  increased.  The  larger  quantity  is  grown  on  the  Fresno 
sand  and  the  light  phase  of  the  Fresno  sandy  loam  in  the  vicinity  of 
Turlock.  The  largest  yields  and  best  melons  are  obtained  from  the 
light  soils  with  the  ground  water  within  about  4  feet  of  the  surface, 
but  the  growing  of  cantaloupes  is  not  confined  to  subirrigated  sections, 
and  they  may  be  readily  grown  on  almost  any  of  the  lighter  soils  of 
the  area. 

The  favorite  varieties  of  cantaloupe  in  the  Turlock  section  are  the 
Rockyford,  Klechley  Sweet,  Chilon,  and  Angelano.  The  first  melons 
are  ready  for  the  market  about  the  middle  of  July,  following  those  of 
Imperial,  CaL,  and  preceding  those  of  Rockyford,  Colo. 

Mr.  John  A.  Green  is  one  of  the  largest  cantaloupe  growers  at  Tur- 
lock. Last  year  his  gross  returns  for  a  large  acreage  was  from  $50 
to  $100  an  acre,  the  profits  depending  on  the  crop  and  time  of 
marketing.  The  entire  cost  of  raising  this  crop,  including  $5  an  acre 
rent,  was  about  $15  an  acre. 

Mr.  H.  Fowler,  1  mile  west  of  Irwin  City,  last  year  planted  35  acres 
to  cantaloupes,  a  part  of  the  land  being  too  wet  to  produce  a  good 
crop.  He  began  planting  in  April  and  marketed  the  first  melons 
July  22.  His  soil  is  Fresno  sand  with  ground  water  at  about  5  feet. 
From  the  35  acres  he  marketed  nearly  3,000  crates  of  melons  worth 
$1  a  crate  delivered  at  Turlock. 
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WATUUCSLONS. 

Waieormelons  are  grown  to  a  considerable  extent  in  the  vicinity  of 
Turlocky  in  the  section  lying  between  Escalon  and  Manteca,  and  in 
otho*  parts  of  the  area.  The  soil  requirements  are  much  the  same  as 
for  the  cantaloupe.  This  crop  is  used  extensively  in  the  young  vine- 
yards, the  melons  being  planted  between  the  rows  of  vines.  The 
yields  in  many  cases  have  been  very  large  and  the  quality  of  the 
melons  excellent^  but  owing  to  lack  of  shipping  facilities  the  crop  the 
past  season  was  an  unsatisfactory  one. 

8WBKT  POTATOES. 

Sweet  potatoes  require  a  loose,  warm,  light  sandy  soil  for  their  best 
derrelopment  Extensive  areas  especially  suited  to  their  production 
an  to  be  fotmd  on  the  lighter  members  of  the  Fresno  series  through- 
out the  area,  the  wind-blown  sand  where  it  can  be  irrigated  being 
perhaps  the  best  suited  to  this  crop.  At  present  the  largest  acreage 
is  in  the  vicinity  of  Turlock,  but  other  large,  though  undeveloped, 
areas  equally  well  suited  for  this  crop  occur  in  the  vicinity  of  Man- 
teoa,  west,  south,  and  southeast  of  Ceres,  and  in  the  region  aroimd 
Delhi.  Many  smaller  areas  are  to  be  found  throughout  the  sections 
covered  by  the  lighter  Fresno  soils.  In  the  vicinity  of  Oakdale  the 
Oakdale  coarse  sandy  loam  is  also  used  for  this  crop  and  has  proved 
fairly  satisfactory.  A  medium-sized,  cream-colored  potato  is  grown 
almost  exclusively. 

Manuel  Garda,  an  experienced  sweet-potato  grower,  who  lives 
about  1  mile  northwest  of  Turlock,  last  year  received  $4,000  as  the 
gross  returns  from  15  acres  of  sweet  potatoes.  He  received  3^  cents 
per  pound  when  he  began  marketing  his  potatoes  early  in  August 
and  1  cent  per  pound  at  the  close  of  the  season,  the  average  for  the 
entire  crop  being  about  2  cents.  Mr.  Garcia  says  that  under  the 
most  favorable  conditions  he  raises  from  160  to  200  sacks  of  115 
pounds  each  per  acre. 

The  production  of  sweet  potatoes  in  Stanislaus  County  for  the  year 
1007  was  estimated  at  8,987,613  pounds,  valued  at  $134,813. 

IRISH  POTATOES. 

The  raising  of  Irish  potatoes  has  until  recently  be^i  confined  very 
largely  to  the  silt  soils  in  the  river  bottoms,  but  the  lighter  sandy 
soils  are  gradually  being  used  for  this  purpose.  Although  the  yields 
are  occasionally  satisfactory  the  crop  is  not  a  very  certain  one. 

On  5  acres  of  the  Sacramento  silt  loam,  about  4  miles  west  of  Oak- 
dale, Mr.  Walker  last  year  raised  1,000  sacks  of  120  pounds  each  of 
potatoes  of  excellent  quality. 
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OLITXS. 


The  growing  of  olives  is  an  undeveloped  industry  in  the  Modesto- 
Turlock  area,  but  one  in  which  it  is  believed  there  are  great  possi- 
bilities. Olive  oil  and  pickled  ripe  olives,  on  account  of  their  recog- 
nized value,  are  rapidly  becoming  food  staples  with  a  large  and 
increasing  number  of  people,  and  the  likelihood  of  overproducticm  is 
slight. 

Although  olive  trees  are  to  be  found  in  almost  all  parts  of  the  area, 
usually  planted  as  ornamental  or  shade  trees,  the  fruit  of  which 
drops  to  the  ground  or  is  eaten  by  birds,  in  only  a  very  few  places 
have  small  orchards  been  planted,  and  these  for  the  most  part  suffer 
from  lack  of  attention. 

It  is  a  popular  belief  that  any  soil  is  good  enough  for  the  olhre, 
and  while  it  is  true  that  the  tree  will  live  under  very  adverse  circimi- 
stances  it  is  also  true  that  it  reaches  its  best  development  in  a  deq>, 
well  drained,  well  cultivated  soil,  and  does  especially  well  upon  soils 
of  granitic  origin,  such  as  are  found  in  tins  area.  It  may  be  grown 
either  with  or  without  irrigation,  but  where  too  freely  irrigated  the 
fruit  has  a  lower  percentage  of  oil  than  where  water  is  sparingly  used. 
Olive  trees  live  but  do  not  bear  well  on  low-lying  or  poorly  drained 
soils.  The  lighter  members  of  the  Fresno,  Oakdale,  and  Arnold 
series  are  especially  adapted  to  olive  culture. 

Mr.  A.  V.  Stewart,  IJ  miles  northwest  of  Ripon,  has  an  olive 
orchard  of  170  acres,  11  acres  of  which  are  bearing.  The  trees  which 
have  come  into  bearing  are  8  and  9  years  old,  and  last  year  produced 
60  tons  of  olives,  a  lai^e  part  of  the  fruit  being  of  very  high  grade. 

The  soil  is  a  light  Fresno  sandy  loam  or  sand,  with  ground  water 
at  a  depth  of  about  9  feet.  No  irrigation  is  used,  but  the  ground  is 
thoroughly  plowed  once,  or,  if  necessary,  twice  each  year,  and  then 
given  frequent  surface  cultivations  to  conserve  the  moisture. 

The  cost  of  picking  and  delivering  at  the  factory  was  about  $15  per 
ton,  and  the  price  received  ranged  from  $30  to  $40  per  ton  for  Mission, 
Oblonga,  and  Rubra  for  oil,  and  from  $65  to  $75  per  ton  for  high-grade 
fruit  of  the  Manzanillo,  Savilano,  and  Ascolano  varieties  for  pickling, 
the  very  choicest  being  worth  even  $100  per  ton.  In  his  younger 
orchard  Mr.  Stewart  has  planted  his  trees  30  feet  apart,  thus  giving 
48  trees  to  the  acre,  and  hopes  thereby  to  secure  more  satisfactory 
fruit  both  as  regards  quality  and  quantity. 

The  varieties  most  commonly  raised  in  this  part  of  the  State  are 
the  Mission,  well  suited  for  oil  or  for  pickling;  the  Manzanillo,  an 
excellent  variety  ripening  early  and  uniformly;  the  Savilano  or  Queen 
olive;  the  Ascolano,  Oblonga,  Rubra,  and  the  Navadillo  Blanco. 
On  account  of  its  late  maturity  the  first-named  variety  should  be 
grown  only  on  light  sandy  soils. 
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Scattered  throughout  the  area,  abnost  regardless  of  soils  and  of 
other  conditions,  may  be  found  fig  trees  in  various  stages  of  growth 
and  bearing.  They  seem  to  thrive  equally  well  in  light  and  heavy 
soils,  and  are  often  found  in  those  that  are  shallow  and  not  well  sup- 
pHed  with  moisture.  While  they  appear  to  do  well  with  these  adverse 
circumstances,  they  also  respond  to  the  more  favorable  conditions  of 
deep,  well-drained  soil  and  cultivation.  The  mere  production  of 
fruit,  however,  is  not  so  important  as  the  quality  of  the  fruit  and  the 
conditions  favorable  to  its  proper  curing. 

There  are  in  California  three  distinct  varieties  of  figs,  the  Mission  or 
black  fig,  the  Adriatic  or  white  fig,  and  the  Smyrna  fig.  Of  these  the 
Mission  fig  is  most  widely  distributed,  immense  trees  of  this  variety 
being  found  on  many  of  the  older  ranches  and  at  Knights  Ferry,  La 
Grange,  and  Snelling,  east  of  the  area.  Very  little  attention  has  been 
given  to  this  fig  and  little  use  made  of  the  fruit  until  recently,  but 
within  the  last  few  years  its  excellence  as  a  fruit,  its  prolific  bearing, 
and  wide  ads^ptation  to  soil  and  climatic  conditions  is  bringing  it  into 
favor  and  a  few  orchards  of  tins  variety  are  being  planted. 

The  Adriatic  fig  is  a  smaller  white  variety  and  until  the  introduction 
of  the  Smyrna  fig  was  used  principally  for  orchard  planting,  the  large 
orchard  on  the  Bald  Eagle  ranch  north  of  Modesto  being  of  this 
variety.  Tins  fig  is  hardy  and  prolific,  but  its  value  is  reduced  to  a 
considerable  extent  by  a  tendency  of  the  fruit  to  sour  on  the  tree, 
and  in  this  respect  at  least  it  is  inferior  to  the  black  fig. 

Many  orchards  of  the  Smyrna  fig  of  commerce,  locally  known  as  the 
Calimyma  fig,  have  been  planted  in  the  vicinity  of  Ceres  and  Modesto. 
The  soil  used  is  principally  the  Fresno  sandy  loam  and  fine  sandy 
loam.  Few  of  these  orchards  are  old  enough  to  bear,  except  in  small 
quantities,  but  the  growth  of  trees  and  quality  of  fruit  produced  so 
far  are  very  encouraging. 

It  is  believed  that  figs  may  be  profitably  grown  in  all  parts  of  the 
irrigated  portion  of  the  area  where  the  soil  is  well  drained,  and  that 
they  may  be  grown,  even  without  irrigation,  where  conditions  are 
favorable  for  the  collecting  and  conservation  of  soil  moisture. 


ORANGES. 


The  growing  of  oranges  here  has  never  been  considered  very 
seriously,  although  a  few  oranges,  some  of  them  of  fair  quality,  are 
produced  in  various  parts  of  the  area,  the  principal  small  orchards  being 
at  Modesto,  at  Oakdale,  and  in  the  Orange  Blossom  Colony,  between 
Oakdale  and  Knights  Ferry.  In  all  cases  a  light  sandy  loam  is  used, 
although  oranges  may  be  grown  on  much  heavier  soil.    In  most  cases 
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the  orange  orchards  do  not  receive  proper  care  and  are  not  well 
protected. 

Mr.  George  C.  Stoddard  has  near  Modesto  5  acres  of  light  Fresno 
sandy  loam  planted  to  oranges,  of  which  194  trees  are  12  years  old, 
130  are  5  years  old,  120  are  4  years  old,  and  306  are  3  years  old,  the 
larger  number  being  Washington  navel. 

The  past  year  the  older  trees  yielded  about  4  boxes  per  tree,  and  the 
4-year  old  trees  about  li  boxes  per  tree.  The  quaUty  was  good, 
sidn  fairly  thin  and  well  colored,  the  fruit  juicy  and  sweet.  Picking 
began  November  10,  and  the  first  shipment  to  San  Francisco  was 
made  December  10,  although  fruit  was  highly  colored  Thanksgiving 
Day.  The  price  received  was  S2  per  box  in  San  Francisco  for  sizes 
under  200. 

ALMONDS. 

The  acreage  of  almonds  has  greatly  increased  during  the  last  two 
years  in  the  vicinity  of  Oakdale.  The  soils  of  the  Oakdale  series  have 
been  used  almost  exclusively  for  thift  crop,  although  some  of  the  more 
recent  plantings  have  been  placed  on  the  Arnold  loam.  Almonds  do 
not  thrive  on  a  poorly  drained  soil,  and  the  best  results  are  obtained 
without  irrigation.  They  are  rather  sensitive  to  cold,  and.  the  crop 
is  sometimes  injured  by  late  frosts.  They  may  be  grown  on  any  of 
the  well-drained  soils  of  the  area,  but  do  better  in  hi^er  poaitioDs, 
where  there  is  less  likelihood  of  frost.  They  seem  especially  adapted 
to  the  deeper  and  sandier  portions  of  the  hill  soils,  and  it  is  believed 
that  the  industry  is  capable  of  much  greater  extension.  By  thid 
planting  of  more  resistant  and  later  blooming  varieties,  and  by  pro- 
tecting the  orchards  by  means  of  wind  breaks,  the  profits  of  this  crop 
may  be  very  materially  increased.  The  Texas  Prolific  is  reoom- 
mended  by  successful  almond  growers  of  other  parts  of  the  State  as 
being  an  excellent  nut,  a  prolific  bearer,  and,  on  account  of  its  laie- 
blooming  habit,  very  resistant  to  frosts.  The  planting  of  this  variety 
in  alternate  rows  with  Drakes  seedlings  or  the  Noi4)areil  should  give 
desirable  results.  Much  protection  from  cold  winds  might  be  secured 
by  planting  one  or  two  rows  of  olives  or  a  double  row  of  closely  plan(^ 
Eucalyptus  along  the  north  and  west  sides  of  the  orchards.  The  use 
of  smudges  and  other  forms  of  artificial  protection  against  frost,  such 
as  are  used  in  the  citrus  sections,  might  also  be  of  profit. 

PEACHES. 

The  peach  requires  a  deep,  rich,  well-drained,  silty  or  sandy  soil 
containing  nmch  fine  material  for  its  best  development.  If  planted 
on  shallow  or  poorly  drained  soils  it  may  thrive  for  a  while,  but  will 
eventually  prove  unprofitable.  In  the  Modesto-Turlock  area  there 
are  a  few  peach  orchards  planted  on  soils  less  than  20  inches  deep 
and  some  others  in  portions  of  which  the  ground  water  during  the 
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irrigating  season  rises  to  within  3  feet  or  less  of  the  surface.  The 
planting  of  orchards  under  such  conditions  is  unwise  and  is  ahnost 
sure  to  be  followed  by  xineven,  poorly  developed,  unprofitable  trees. 
Signs  of  distress  are  usually  indicated  by  slender  twigs  and  branches 
and  small  fruit  in  the  earlier  stages,  followed  by  ''die  back,"  rosette, 
sour  sap  from  rotten  roots,  and  finally  yellowing  and  death. 

The  Sacramento  silt  loam  along  the  river  bottoms,  the  Modesto 
loam,  and  the  heavier  phases  of  the  Fresno  sandy  loam  of  the  upland 
are  well  suited  to  the  production  of  canning  peaches,  the  favorite 
varieties  of  which  are  Phillips  cling,  Tuscan  cling,  and  Persian  cling. 
For  drying  varieties  the  lighter  phases  of  the  Fresno  sandy  soils  are 
deemed  better.  Here  the  Muir,  the  Lovell,  and  the  late  Crawford 
are  desirable  varieties.  For  shipping  purposes  the  Elberta  is  a 
favorite. 


OTHBB  TKBX  VRUITS. 


Other  valuable  fruits  especially  suited  to  the  heavier  soils  of  the 
river  bottoms  are  prunes  and  pliuns,  but  when  grafted  on  stock  suit- 
able for  the  soil  selected  may  be  grown  on  a  wide  range  of  soils. 
Apricots  are  also  a  valuable  crop  adapted  to  the  river  bottoms  and 
heavier  sandy  soils,  although  frequently  injured  by  frost.  Favorite 
varieties  are  the  Royal  and  Blenheim. 

The  English  walnut  offers  another  valuable  crop  best  suited  to  the 
rather  loamy  deep  soil  of  the  river  bottoms,  but  by  grafting  on  the 
CaUfomia  black  walnut  stock  trees  adapted  to  considerable  soil  varia- 
tions are  produced.  On  account  of  its  late  blooming  habit,  the  Fran- 
quette  is  perhaps  the  best  variety  for  this  section. 

The  following  table  from  the  statistics  of  Stanislaus  County  for  the 
year  1906-7  shows  the  leading  orchard  crops,  as  indicated  by  the 
number  of  bearing  pnd  nonbearing  trees: 

Number  of  bearing  and  nonbearing  treee  in  Stanislaus  County  for  1906-^7. 


Fnilt. 


BMrtng. 


Noobeai^ 
Ing. 


Frutt. 


Bearing. 


Nonbwr- 
ing. 


Aprtoot 

Fig 

Olive... 


33,120 
66,160 
27,440 


30,380 
130^  ttO 
14,650 


Onags. 
Fweh... 
Almond 


18,320 
64,330 
28,966 


12,060 

266,040 

62,060 


BlUXL  FBUIT8. 

The  production  of  berries  is  rapidly  becoming  an  important  indus- 
try of  the  area,  the  largest  acreage  at  present  being  in  the  vicinity  of 
Modesto,  west  of  Oakdale,  and  near  Turlock.  Of  these  products, 
strawberries  are  the  most  important,  but  blackberries,  logan  berries, 
raspberries,  and  dewberries  are  also  receiving  attention.  A  loose, 
friable,  easily  cultivated,  well-drained  soil  is  best  adapted  to  berry 
culture. 

72352^—10 81  Cr\c^ci\o 
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ASPABAOnS  AND  OTSBR  YBOETABLSS. 


The  growing  of  asparagus  has  received  little  attention  in  this  area, 
but  has  good  possibiUties,  the  silt  loams  along  the  rivers  being  well 
suited  to  its  production,  while  the  growing  of  tomatoes,  pumpkins, 
squashes,  com,  peas,  and  beans  for  canning  purposes  on  both  the 
bottom  and  upland  soils  can  be  made  a  very  profitable  industry. 


FORESTRY. 


The  planting  of  Eucalyptus  is  very  deservedly  receiving  much  atten- 
tion in  the  Modesto  area,  where  protection  from  the  strong  winds  of 
the  valley  is  absolutely  necessary  for  the  best  development  of  the 
orchard  industry,  and  where  scarcity  and  high  price  of  fuel  and  tim- 
ber of  all  kinds  make  its  use  for  those  purposes  most  desirable. 

At  present  the  principal  plantings  are  confined  to  wind-breaks  and 
small  groves  for  private  use.  On  account  of  its  rapid  growth  and 
towering  height,  the  Eucalyptus  excels  all  other  trees  in  value  for 
wind-breaks,  and  the  horticultural  interests  of  many  parts  of  the 
State  have  been  greatly  enhanced  by  its  use.  Not  only  does  it  in  a 
few  years  furnish  a  high,  close  protection  along  the  windward  side  of 
orchards,  but  it  also  furnishes  one  which  by  its  elastic  nature  directs 
the  air  currents  high  above  the  protected  trees  instead  of  breaking 
them  into  eddies  and  coimtercurrents,  as  a  solid  wall  would  do.  It 
is  true  that  some  loss  occurs  from  shading  of  the.  adjacent  trees  in 
the  orchards  and  by  the  appropriation  of  needed  moisture  by  the 
Eucalyptus,  but  if  they  are  planted  only  on  the  north  and  west  sides 
of  the  orchards  and  are  made  to  root  deeply  the  injury  will  be  greatly 
lessened.  For  wind-breaks  the  blue  gum  or  red  gum,  on  account  of 
its  resistance  to  frost  in  the  lower  portions  of  the  valley  where  moisture 
is  abundant,  and  the  sugar  gum,  which  is  more  drought  resistant  on 
the  higher  and  drier  portions  of  the  area,  will  be  found  desirable, 
although  gray  and  Manna  gums  are  also  leading  varieties.  For  wind- 
breaks they  should  be  planted  in  double  rows  about  4  feet  each  way, 
the  trees  in  one  row  being  opposite  the  spaces  in  the  other. 

The  planting  of  Eucalyptus  groves  on  a  commercial  basis  has  been 
undertaken  to  a  considerable  extent  in  the  southern  part  of  the  State 
and  has  proved  very  profitable.  State  Forester  G.  B.  Lull  says:« 
'^The  cost  of  planting  large  areas  should  not  exceed  $15  or  $20  per 
acre,"  and  ''the  returns  on  investments  in  Eucalyptus  plantations 
have  been  generous,  in  many  cases  exceeding  those  received  from 
equal  areas  under  cultivation  in  orchards  or  agricultural  crops. 
Groves  set  out  in  the  fertile  Los  Angeles  Valley  have  yielded  50  to 
80  cords  per  acre  at  every  cutting.  Yields  of  75  cords  per  acre  every 
seven  or  eight  years  have  been  frequent." 

o  Circular  No.  2,  California  State  Board  of  Forestry, 
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In  the  Modesto-Turlock  area  scattering  trees  and  small  groves 
around  ranch  houses  are  to  be  found  thriving  under  almost  all  con- 
ditions of  soil  and  moisture,  many  of  these  presenting  striking  evi- 
dence of  the  rapid  growth  of  this  tree  even  under  adverse  conditions. 

By  careful  summer  fallowing  and  using  a  small  amount  of  straw 
mulch  around  the  trees  as  soon  as  planted,  followed  later  by  cultiva- 
tion the  first  season,  Eucalyptus  groves  may  be  started  in  many  parts 
of  the  area  without  water.  In  other  parts  occasional  watering  the 
first  season  may  be  necessary,  but  the  Eucalyptus  may  be  profitably 
grown  in  any  part  of  the  area.  Many  areas  of  considerable  extent 
in  the  river  bottoms  which,  on  account  of  sandy  and  gravelly  soils 
or  uneven  surface,  are  not  suited  for  other  crops  but  are  well  sup- 
pUed  with  moisture  would,  if  planted  to  red  or  blue  gum,  require 
little  attention  beyond  the  setting  and  in  a  very  few  years  yield  very 
lai^e  returns  on  the  investment. 

IRBIQATION. 

Before  water  was  obtainable  from  the  present  canal  systems  irriga- 
tion on  a  small  scale  had  been  imdertaken  at  a  few  places  along  the 
Stanislaus  and  Tuolimme  rivers,  the  water  being  brought  to  the  land 
by  pumping.  On  these  places  alfalfa  had  been  the  principal  crop, 
and  when  irrigation  on  a  larger  scale  was  made  possible  it  received 
first  attention,  and  has  continued  to  be  the  most  extensively  irri- 
gated crop  in  the  entire  area,  although  other  and  more  specialized 
crops  are  rapidly  growing  in  importance. 

Of  the  area  covered  in  this  survey  approximately  one-half  is 
included  in  the  Modesto  and  Turlock  irrigation  districts,  81,143 
acres  being  in  the  Modesto  district  and  176,210  acres  in  the  Tur- 
lock district.  Four  thousand  acres  were  last  year  irrigated  with 
water  furnished  by  the  Stanislaus  Power  and  Water  Company  of  Oak- 
dale,  while  a  few  bodies  of  land  north  of  the  Stanislaus  River  are 
irrigated  by  private  pumping  plants,  the  water  being  raised  from 
wells  or  from  the  Stanislaus  River. 

The  Modesto  and  Turlock  districts  are  irrigated  with  water  from 
the  Tuolumne  River.  This  river  being  much  lower  than  the  country 
to  be  irrigated,  the  water  had  to  be  diverted  at  a  higher  point  farther 
up  its  course  and  brought  down  in  canals.  At  a  point  1^  miles 
above  La  Grange,  in  the  foothills,  22  miles  east  of  the  area  to  be  irri- 
gated, the  Tuolumne  flows  through  a  narrow  gorge  between  massive 
walls  of  the  most  resistant  quartzite.  At  this  point  a  dam  of  solid 
rubble  masonry  and  concrete  127  feet  high  and  325  feet  long  was  con- 
structed, over  which  the  river  flows  when  its  waters  are  not  needed 
for  irrigation.  At  the  south  end  of  this  dam  water  is  diverted  through 
a  long  tunnel  into  the  Turlock  Canal  and  at  the  north  end  through 
massive  concrete  headgates  into  the  Modesto  Canal.    These  canals, 
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one  on  each  side  of  the  Tuolumne  River,  pass  through  5  miles  of 
rough  hill  country,  requiring  heavy  and  expensive  construction, 
before  reaching  the  more  level  valley  plain. 

This  system  with  dam,  headgates,  spillways,  canals,  and  laterals, 
costing  over  $2,500,000,  was  built  for  and  is  owned  by  the  landowners 
of  the  two  districts. 

The  Modesto  and  Turlock  districts**  were  organized  under  the 
Wright  law  in  1887.  This  law  was  later  repealed  and  followed  by 
the  irrigation  act  of  1897.  At  the  time  the  districts  were  organized 
the  greater  part  of  the  land  was  owned  by  men  who  were  engaged 
in  extensive  grain  farming.  The  farms  were  large.  The  farmers 
had  been  very  prosperous  and  were  still  fairly  so,  and  although  the 
yields  were  somewhat  reduced,  they  wished  to  make  no  change  in 
methods  or  crops.  There  was  thus  considerable  opposition  to  the 
introduction  of  irrigation,  but  this  was  finally  overcome.  The  main 
canal  of  the  Turlock  system  was  not  completed  imtil  1901,  during 
which  season  it  carried  a  small  amount  of  water  for  irrigation.  The 
Modesto  Canal  was  completed  in  1903  and  carried  the  first  water 
in  the  fall  of  the  same  year.  Since  that  time  there  has  been  a  steady 
increase  in  the  acreage  which  has  been  brought  under  irrigation  each 
year,  as  is  shown  by  the  following  tables  furnished  through  the 
courtesy  of  the  offices  of  the  Modesto  and  Turlock  irrigation  districts: 

Number  of  acres  under  irrigation. 


Year. 

Modesto 
district. 

Turloek 

district. 

Year. 

ICodeslo 

district. 

Toflatk 

district. 

IflOl 

3,757 
•  7,000 
•  12,000 
•20,000 

1905 

10,500 
13,  «6 

20,000 

•  57,802 

1908 

190S 

lOOS 

1907 

1904 

6,896 

1908 

•  Estimated. 


^  Records  wanting. 


The  cost  of  water  is  based  on  the  assessed  valuation  of  the  land, 
which  varies  from  $25  to  $50  an  acre.  The  rate  for  1907  is  $3  per 
hundred  on  the  valuation,  thus  making  the  total  cost  of  water  from 
75  cents  to  $1.50  per  acre,  except  in  the  case  of  small  tracts  with 
good  improvement  where  the  tax  may  be  as  high  as  $4  or  $5  per 
acre. 

In  the  Turlock  district  20,000  acres  were  irrigated  in  1904,  and  in 
the  Modesto  district  nearly  7,000  acres  were  irrigated  the  same  year. 
This  amoimt  has  increased  from  year  to  year,  but  at  the  present  time 

a  A  very  complete  account  of  the  development  of  these  districts  has  been  prepared 
by  Frank  Adams  and  is  published  in  No.  3  of  the  Annual  R^>ort  of  Irrigation  and 
Drainage  Investigations  of  the  United  States  Department  ol  Agriculture. 
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only  about  one-fourth  of  the  entire  area  of  both  districts  has  been 
brought  under  irrigation. 

The  water  used  in  the  Modesto  and  Turlock  districts  is  exception- 
ally pure,  coming  almost  directly,  especially  during  the  principal 
irrigation  season,  from  the  melting  snows  of  the  Sierra  Nevada 
Mountains  above  Hetch  Hetchy  Valley,  and  it  is  believed  by  those  in 
a  position  to  know  that  the  supply  is  in  excess  of  any  demands  likely 
to  be  made  upon  it  for  irrigation  purposes  for  years  to  come. 

In  the  Modesto-Turlock  area,  and  in  fact  throughout  a  large  part  of 
California,  the  check  method  of  applying  the  water  is  the  principal  one 
used  for  alfalfa,  and  this  is  used  even  for  other  crops.  By  this  method 
the  groimd  is  divided  into  checks  of  convenient  size,  depending  upon 
the  slope  of  the  land.  These  may  be  rectangular,  or  if  the  land  is 
contoured,  irregular.  When  the  land  is  contoured  lines  of  the  same 
elevation  are  laid  out  at  convenient  intervals,  and  along  these  the  soil 
is  ridged  up  by  means  of  Fresno  scrapers,  cross  levees  being  located  at 
convenient  points.  The  soil  for  these  is  taken  from  the  higher  por- 
tions of  the  checks  between  the  levees,  after  which  the?  remaining 
uregularities  are  removed  by  filling  the  lower  portions  with  earth 
removed  from  the  higher.  By  the  rectangular  method  all  levees  are 
constructed  along  straight  lines,  which  are  crossed  at  right  angles  by 
other  levees,  thus  dividing  the  fields  into  rectangular  checks. 

The  rectangular  checks  have  the  advantage  of  conforming  to  land 
lines,  being  more  conveniently  handled  when  cultivated,  and  of  pre- 
senting a  neater  and  more  symmetrical  appearance.  A  closely 
related  method,  known  as  the  border  system,  is  coming  into  use  to 
some  extent,  and  by  many  is  found  preferable  to  the  check  system. 
Either  contour  or  straight  borders  may  be  used,  but  the  evident 
advantage  of  the  straight  borders  in  most  cases  is  so  great  that  this 
method  only  is  described.  By  the  border  method  the  field  is  laid  off 
in  long,  narrow  checks  from  50  to  100  feet  wide,  depending  upon  the 
cross  slope  of  the  land.  Along  the  edge  of  these  checks  low  borders 
or  levees  not  more  than  12  inches  high  and  6  to  10  feet  wide  through 
the  base  are  thrown  up,  the  soil  for  these  being  removed  by  Fresno 
scrapers  from  the  higher  side  of  the  checks,  after  which  the  surface  of 
each  check  is  made  smooth,  but  with  a  uniform  slope,  the  checks 
exten4ing  from  the  high  to  the  low  side  of  the  field.  A  levee  is  con- 
structed across  the  lower  end  of  the  checks,  or  they  may  be  left  open 
Mid  the  water  admitted  at  the  upper  end.  In  many  places  these 
straight  checks  can  be  used  on  grades  of  as  much  as  10  feet  to  the 
mile.  By  the  use  of  a  large  head  of  water  irrigation  can  be  done 
very  rapidly  and  effectually,  and  this  method  seems  especially  suited 
to  the  loose,  sandy  soils  of  this  part  of  the  San  Joaquin  Valley  which 
takes  up  the  water  rapidly  and  may  be  easily  injured  by  overirriga- 
tioiL     For  this  reason,  and  because  of  less  expense  in  leveling  and  the 

Digitized  by  VjOOQIC 


1286        FIELD  OPERATIONS  OF  THE  BUBEAU  OF  SOILS,  1908. 

greater  ease  with  which  the  low,  broad  levees  can  be  cultivated  and 
crossed  with  farm  machinery,  it  would  seem  that  this  method  should 
come  into  greater  use. 

Where  the  soil  is  not  too  light  the  system  of  flooding  from  small 
laterals  used  almost  exclusively  for  alfalfa  and  grain  in  some  other 
parts  of  the  West,  but  almost  unknown  in  tins  part  of  California, 
might  be  profitably  introduced.  By  this  method  the  surface  of  the 
land  is  smoothed  but  not  leveled.  Laterals  from  100  to  300  feet 
apart,  depending  upon  the  slope  of  the  land,  are  run  along  contours, 
the  first  one  being  located  along  the  highest  portion  of  the  field.  The 
water  is  then  turned  into  one  of  the  laterals,  and  near  its  entrance  to 
the  field  thrown  out  by  a  canvas  dam  and  allowed  to  pour  over  the 
side  of  the  ditch  until  it  has  spread  across  the  field  to  the  upper  side  of 
the  next  lateral,  when  the  dam  is  moved  to  a  lower  point  and  the 
operation  repeated  until  the  entire  field  has  been  watered.  By  this 
method,  if  the  land  is  fairly  smooth,  the  cost  of  preparing  the  land  is 
very  small,  since  only  sufficient  transfer  of  soil  to  secure  a  smooth, 
sloping  surface  and  not  a  level  one  is  necessary,  but  the  labor  of 
applying  the  water  is  somewhat  greater  than  with  the  check  system. 
The  laterals  are  easily  and  rapidly  constructed  by  a  "crowder"  or 
"go-devil."  This  "wild  flooding,"  as  it  is  termed, without  retaining 
levees  is  not  permitted,  however,  in  the  irrigation  districts. 

The  cost  of  leveling  and  checking  land  depends  so  largely  upon  the 
character  of  the  land  that  no  very  satisfactory  estimate  can  be  given, 
but  for  fairly  level  land  not  difficult  to  handle  the  entire  cost,  including 
building  of  levees,  leveling  of  checks,  and  putting  in  boxes,  will  prob- 
ably fall  between  $15  and  $25  an  acre  where  the  check  method  is  used. 
Much  land  in  this  area  has,  however,  been  checked  at  a  cost  greatly 
in  excess  of  the  larger  amount,  and  on  account  of  levees  of  unnecessary 
height  and  frequency  has  been  injured  for  cropping.  Under  most  con- 
ditions a  field  can  be  prepared  for  irrigation  by  the  border  method 
at  a  considerably  less  cost,  while  the  method  of  irrigating  from  small 
laterals  will  be  foimd  still  less  expensive. 

For  trees,  vegetables,  vines,  and  berries  the  ditch  method  is  used 
almost  exclusively. 

Many  of  the  people  of  the  irrigated  portion  of  this  area,  like  those 
of  most  newly  irrigated  sections,  have  made  the  mistake  of  over- 
irrigating.  Seeing  the  almost  magical  results  obtained  by  applying 
water  to  soil,  they  at  once  conclude  that  the  application  of  water 
alone  may  be  made  to  produce  a  crop,  and  that  the  more  water  that 
is  applied  the  larger  the  results  will  be.  In  1904  <>  enough  water 
entered  the  Modesto  district  near  Waterf ord  to  cover  the  land  irrigated 
that  year  to  a  depth  of  11  feet.  This  amount  was  not  all  applied 
to  the  land,  it  is  true,  but  that  an  excess  of  water  has  been  and  is 

*»  Report  on  Irrigation  and  Drainage  Investigations,  U.  S.  Dept.  Agr^l904,  p.  112. 
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being  used  can  not  be  questioned.  The  past  year  water  was  allowed 
to  stand  in  many  checks  in  alfalfa  fields  until  the  alfalfa  was  killed 
entirely  or  in  part.  If  the  irrigation  water  is  free  from  silt,  a  sandy 
soil  like  that  of  a  large  part  of  the  irrigation  districts  will  become  suf- 
ficiently moist  in  two  or  three  hours  and  further  irrigation  is  detri- 
mental. While  the  soil  is  saturated  the  air  is  excluded  from  it  and 
plant  growth  to  a  laige  extent  is  suspended.  In  addition  to  this, 
every  particle  of  water  which  forces  its  way  through  a  soil  and  down 
into  the  subsoil  carries  with  it  material  needed  for  the  nutrition 
of  the  plant. 

Where  the  furrow  method  of  irrigation  is  used,  if  the  character  of 
the  crop  will  permit  it,  each  irrigation  should  be  followed  as  quickly 
as  possible  by  surface  cultivation  to  conserve  the  moisture  and  to 
prevent  the  soil  from  baking  and  cracking.  Frequent  cultivation 
following  necessary  irrigations  will  invariably  prove  more  beneficial 
than  too  frequent  or  excessive  irrigations. 

DBY-FABMINO. 

For  nearly  half  a  century  grain  has  been  grown  in  California  by 
dry-farming  methods,  and  to  many  the  term  "dry-farming"  means 
this  and  nothing  more.  In  recent  years,  however,  there  has  developed 
along  the  eastern  slope  of  the  Rocky  Mountains,  in  western  Kansas 
and  Nebraska  and  in  eastern  Colorado,  Wyoming,  and  Montana, 
and  other  semiarid  regions  of  the  West,  a  newer  and  more  intensive 
system  of  dry-farming  by  which  not  only  grain  but  also  intertilled 
crops,  such  as  com,  soighimi,  sugar  beets,  and  many  other  crops 
are  raised,  and  it  is  to  this  newer  method  that  the  term  is  now  appUed. 

The  imderlying  principles  of  this  method  are  the  same  as  those 
upon  which  the  siunmer  fallow  of  grain  land  depends,  and  consist  of 
three  things:  (1)  The  preparation  of  the  groimd  so  that  all  moisture 
which  falls  upon  it  will  be  absorbed  by  the  soil;  (2)  the  conservation 
of  this  moisture  by  surface  cultivation,  thus  retaining  it  for  the  use 
of  growing  crops  instead  of  allowing  it  to  escape  unused  into  the 
air;  (3)  the  use  of  crops  able  to  withstand  drought,  such  as  dunun 
wheat,  kafir  com,  etc. 

The  average  annual  rainfall  at  Modesto  is  approximately  12  inches, 
at  Oakdale  15  inches,  and  in  the  foothills  along  the  northeastern 
part  of  the  area  probably  a  little  more.  That  a  large  part  of  this  is 
wasted  in  the  run-off  during  and  following  a  hard  rain  is  apparent 
to  the  most  casual  observer.  The  roadside  ditches  filled  with  rapidly 
nmning  muddy  water,  the  sharp  gullies  washed  across  the  grain 
fields,  and  the  fan-shaped  piles  of  sand  at  the  base  of  the  steep  hill- 
sides, aU  bear  evidence  of  moisture  lost  to  the  famier. 

When  the  ground  is  plowed  in  the  spring,  the  freshly  turned  surface 
is  weU  filled  with  moisture,  but  so  dry  are  the  winds  that  within  a  few 
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hours  almost  e^ery  pariide  of  moktura  has  been  taken  from  the 
exposed  soU. 

A  method  of  farming  which  would  catch  all  the  moisture  idling 
upon  the  soil  and  then  hold  it  until  Jieeded  by  growing  crops  would 
greatly  increase  the  yield,  in  many  cases  reduce  the  need  of  irr^ation, 
and  under  favorable  conditions  make  the  growing  of  some  other 
than  grain  crops  possible  without  the  use  of  irrigation  at  alL  The 
skillful  use  of  metiiods  for  this  purpose  is  dty  fanning. 

When  rain  f  aUs  upon  soil  the  surface  of  which  has  heea  compacted 
as  in  a  pasture,  or  in  a  field  which  has  not  been  cultivated  for  some 
time,  or  even  on  a  recently  cultivated  field  where  a  dashing  compact- 
ing rain  has  followed  cultivation,  much  of  the  water  runs  off  and  is 
lost.  This  loss  may  be  avoided  to  a  great  extent  by  keeping  the  sui^ 
face  loose  or  covered  with  a  growing  crop.  During  the  winter  season 
each  rain  should  be  followed  as  soon  as  possible  by  surface  cultivation 
with  disk  or  harrow,  which  will  prepare  the  surface  to  receive  the  next 
rainfall.  On  steep  slopes  all  cultivations  should  be  across  instead 
of  in  the  direction  of  the  slope. 

The  conservation  of  this  moisture  is  based  upcui  the  principle  that 
moisture  escapes  from  the  soil  by  capillarity — the  same  process  by 
which  oil  reaches  the  top  of  a  wick  in  a  lamp — and  from  an  uneven 
surface  more  readily  than  from  an  even  one.  When  a  soil  is  plowed 
up  rough  and  uneven  a  much  greater  surface  is  exposed  to  the  drying 
infiuences  of  the  wind  than  if  the  surface  is  almost  smooth.  To 
avoid  this  some  smoothing  implement,  such  as  a  harrow,  should  f  (^ow 
the  plows  closely.  Even  then  much  moisture  is  lost  by  the  movement 
of  air  through  the  spaces  left  along  the  bottoms  of  the  furrows  and  to 
prevent  which  an  implement  known  as  a  subsoil  packer  has  been  used 
successfully.  This  resembles  somewhat  aa  ordinary  disk  harrow  in 
which  small  wheels  with  Vn^haped  rims  take  the  place  of  the  disks. 
These  compact  the  soil  at  the  bottom  of  the  furrows  but  leave  the 
surface  loose.  Capillarity  is  greatest  in  a  compacted  soil  when 
exposed  at  the  surface  and  least  in  a  loose,  dry  soil,  but  even  a  loose 
soil,  if  allowed  to  remain  undisturbed  for  some  time,  will  nm  together 
and  allow  the  moisture  to  escape.  The  crust  which  forms  after  a 
rain,  the  compacting  of  the  surface  by  tramping  or  by  roUing,  and 
the  plowsole  which  forms  underneath  the  surface,  all  provide  a  means 
for  the  rapid  escape  of  moisture.  The  first  step  in  conservation,  then, 
consists  in  breaking  up  the  plowsole  and  in  providing  a  smooth,  loose 
surface-soil  mulch,  which  if  frequ^itly  cultivated  will  hold  the  mois- 
ture for  the  use  of  the  plants. 

Heavy  silt  and  clay  soils  have  much  greater  capacity  for  taking  up 
moisture  than  have  light,  sandy  soils,  but  when  exposed  they  bake 
and  crack,  thus  permitting  of  its  rapid  escape.     On  the  other  hand, 
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light;  sandy  soib  can  not  hold  so  much  moisture,  and  when  of  con- 
siderable deptii  allow  much  of  the  rainfall  to  sink  out  of  reach  of 
plant  roots  and  escape  in  that  way.  The  most  suitable  soil  for  dry 
farming,  then,  consists  of  one  of  good  depth,  having  a  heavy  subsoil 
to  hold  the  moisture  and  a  lighter  surface  soil  which  can  be  thoroughly 
and  easily  cultivated. 

In  that  portion  of  the  Modesto-Turlock  area  outside  of  the  irriga- 
tion districts  there  are  considerable  areas  to  whicih  it  is  believed  the 
principles  of  intensive  dry  farming  might  be  successfully  applied. 
The  subdividing  of  these  lands  into  small  holdings  and  their  coloniza- 
tion as  is  done  in  the  irrigated  sections,  however,  is  not  recommended, 
or  without  some  means  of  irrigation  believed  to  be  possible,  and  the 
immediate  planting  of  trees  or  vines  on  a  large  scale  without  careful 
preliminary  field  experiments  is  not  advised. 

Many  portions  of  the  Arnold  sandy  loam,  some  portions  of  the 
Arnold  loam,  and  a  few  Umited  areas  of  the  San  Joaquin  sandy  loam 
present  very  favorable  conditions  for  growing  crops  by  dry-farming 
methods.  These  areas  can  not  be  outlined  in  the  soil  map,  for  they 
depend  much  more  upon  the  subsoil  than  upon  the  surface  soil,  and 
althou^  during  the  progress  of  the  field  work  hundreds  of  borings 
were  made,  many  more  would  be  necessary  to  establish  the  exact 
boundaries.  The  location  and  extent  of  such  areas  can,  however, 
easily  be  determined  by  persons  intending  to  use  them.* 

On  selected  areas  of  these  soils  it  is  Ukely  that  by  dry-farming 
methods  profitable  crops  of  grapes,  figs,  oUves,  and  almonds  can  be 
produced,  and  while  the  yields  would  probably  not  be  large  the 
quality  would  be  good  and  the  profits  satisfactory.  Beans,  Egyptian 
com,  sorghum,  and  field  peas  can  also  be  grown. 

Even  in  those  portions  of  the  area  which  are  abundantly  suppUed 
with  water  it  will  be  found  that  irrigation  vdll  not  take  the  place  of 
thorou^  cultivation,  and  that  moisture  conserved  in  the  soil  is  much 
better  than  moisture  added  to  soil  from  which  it  has  been  allowed  to 
escape. 

EEGIOK   EAST  OF  MODESTO-TURLOCK  AREA. 

Lying  east  of  the  Modesto-Turlock  area  and  between  it  and  the 
more  rugged  foothill  country,  there  is  an  extensive  region,  varying 

a  For  examination  of  the  subsoil  a  conunon  l}-inch  auger  may  be  used.  It  should 
have  the  central  bit  cut  out  and  be  welded  to  a  one-half  inch  rod  3  feet  long,  on  the 
upper  end  of  which  a  thread  should  be  cut.  This  may  be  attached  to  3-foot  sections 
of  gas  pipe  five-eighths  inch  in  diameter  and  a  gas-pipe  handle  attached  to  the  upper 
end .  By  boring  into  the  soil  a  few  inches,  withdrawing  the  auger  and  removing  the  toil, 
a  section  to  any  desired  depth  may  be  secured.  The  use  of  a  soil  auger  by  prospective 
buyers,  orchardists,  vineyardists,  and  others  in  determining  depth  of  soil,  impenetra- 
bility of  hardpan,  and  distance  to  ground  water  is  strongly  recommended. 
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in  width  from  5  or  6  miles  in  the  northern  part  to  more  than  20  miles 
at  the  south.  Of  this  region  a  large  part,  on  account  of  shallow, 
refractory  soil  and  rough  surface,  will  probably  always  remain  a  graz- 
ing country.  There  are,  however,  other  portions  used  lai^ly  for 
growing  grain,  some  of  which  it  is  believed  may  in  time  be  used  more 
profitably  for  speciaUzed  crops. 

The  topography  is  similar  to  parts  of  the  area  surveyed  and  con- 
sists of  undulating  hill  lands,  and  farther  north  and  east  there  is 
a  considerable  extent  of  mesa  land.  The  mesa  lands  are  quite  pro- 
nounced west  of  Wamersville,  where  heavy  beds  of  andesitic  tufa  form 

the  resistant  layers 
which  weather  into 
broad,  flat -topped 
hills.  The  upper 
slopes  of  these  hills 
are  quite  steep,  but 
upon  reaching  the 
less  resistant  imder- 
lying  beds  they  be- 
come more  gradual. 
Though  compara- 
tively smooth  the 
hilltops  have  an 
even,  uniform  slope 
to  the  west,  the 
same  beds  forming 
the  capstone  of  suc- 
cessive hills,  so  that 
at  a  distance  they 
have  the  appearance 
of  being  a  continu- 
ous elevated  plain. 
Extending  en- 
tirely across  this  re- 
gion and  into  the  mountains  beyond  are  the  deep,  narrow  valleys  of 
the  Stanislays,  Tuolumne,  and  Merced  rivers.  The  region  also  con- 
tains the  valleys  of  three  smaller  streams.  The  valley  of  Little  John 
Creek  begins  near  Knights  Ferry  on  the  north  side  of  the  Stanislaus 
River  and  extends  northwest,  entering  the  surveyed  area  at  Eugene; 
that  of  Dry  Creek,  which  heads  within  2  or  3  miles  of  La  Grange  on 
the  north  side  of  the  Tuolumne  River,  extends  west  and  enters  the 
surveyed  area  5  miles  northeast  of  Waterford;  and  the  valley  of  a  trib- 
utary of  the  Merced  River,  also  called  Dry  Creek,  which  begins  a  few 
miles  northeast  of  Snelling  and  extending  west  and  southwest,  joins 
the  Merced  Valley  outside  of  the  surveyed  area. 


Fig.  35.— Region  east  of  the  Modesto-Turlock  area. 
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Beyond  the  area  surveyed  there  is  only  a  small  amount  of  tillable 
land  along  the  Stanislaus  Valley,  this  consisting  of  a  few  flats  of  fine 
sandy  loam  and  silt  loam.  In  the  valley  of  the  Tuolimme  a  strip  of 
Sacramento  silt  loam  varying  in  width  from  less  than  one-fourth  to 
more  than  three-fourths  mile,  much  of  it  level  and  of  excellent  qual- 
ity, extends  to  a  point  about  7  miles  east  of  the  surveyed  area.  Beyond 
this  point  the  valley  is  considerably  narrower,  but  stiU  contains  nu- 
merous small  flats  of  sandy  and  silty  soil  here  an^  there  all  the  way 
to  La  Grange,  7  miles  farther  east.  Along  the  Merced  River  the  silt 
loam  and  sandy  loam  areas,  varying  from  less  than  half  a  mile  to 
almost  2  miles  in  width,  extend  to  Merced  Falls,  a  distance  of  22 
miles  east  of  the  extreme  southeastern  portion  of  the  area  surveyed. 
The  soil  along  these  three  valleys  is  remarkably  similar  to  the  Sac- 
ramento silt  loam,  and,  like  that  soil,  is  well  suited  for  the  growing 
of  alfalfa,  peaches,  prunes,  apricots,  and  garden  truck,  though  injury 
from  frost  along  the  rivers  is  not  uncommon. 

The  upland  of  the  northern  part  of  this  region  consists  principally 
of  shallow  adobe  soils,  the  underlying  hardpan  formation  being  often 
seen  at  the  surface  and  outcropping  along  the  hillsides.  Scattered 
through  the  soil  and  over  its  surface  are  numerous  cobbles  and  bowl- 
ders, the  traces  of  an  old  lava  flow,  probably  from  Table  Mountain. 
In  a  few  places  soils  of  a  better  depth  and  hghter  texture  occur,  but 
only  a  very  small  part  of  this  portion  of  the  upland  region  can  ever 
have  any  agricultural  value  except  for  grazing.  Along  an  irregular 
Une  indicated  on  the  sketch  map,  and  varying  from  1  to  2  miles  north 
of  the  Tuolumne,  the  adobe  hills  gradually  merge  into  hills  of  more 
uniform  slope,  the  latter  being  covered  with  a  sandy  loam  or  loam 
quite  similar  to  the  Ughter  soils  of  the  Arnold  series  already  described. 
These  hills  of  lighter  soil  extend  east,  north  of  the  Tuolumne,  to  within 
4  or  5  miles  of  La  Grange,  and  then  swinging  south  and  east  approach 
the  Merced  Valley  between  Snelling  and  Merced  Falls.  The  eastern 
boundary,  like  the  northern,  is  indefinite,  the  hills  of  more  uniform 
slope,  and  soils  deeper,  gradually  changing  to  those  of  more  imeven 
surface  and  outcropping  rock  beds. 

East  of  Montpellier  a  considerable  body  of  the  red  San  Joaquin 
sandy  loam  extends  east  and  southeast  to  the  valley  of  the  Merced 
River,  while  in  the  extreme  southwestern  portion  of  this  region  a 
small  area  of  Fresno  soil  occurs. 

At  present  the  larger  proportion  of  these  hiU  soils  is  used  exclu- 
sively for  grain,  of  which  they  produce  fair  yields,  but  it  is  believed 
that  by  thorough  cultivation,  even  without  irrigation,  certain  areas 
might  be  more  profitably  devoted  to  orchard  crops. 

The  soil  in  the  valley  of  Little  John  Creek  is  quite  similar  to  the 
Stockton  clay  loam  as  found  at  Eugene  or  Farmington,  there  being 
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about  2,000  acres  in  the  valley  east  of  Eugene.  In  the  valley  of  Dry 
Creek  north  of  the  Tuolumne  there  are  about  7,000  acres  of  com- 
paratively level  land,  which  is  indicated  by  the  shaded  area  on  the 
accompanying  sketch  map.  Of  this  land  about  4,000  acres,  princi- 
pally in  the  upper  part  of  the  valley,  resembles  the  Stockton  day- 
loam  type,  thou^  lighter,  and  is  well  suited  to  irrigated  crops  and 
to  the  growing  of  other  crops  without  irrigation,  white  the  remainder 
is  a  heavy  dark-brown  adobe  also  suited  to  such  crops  but  very  dif- 
ficult to  handle  when  irrigated. 

North  of  Sneliing  in  the  valley  of  Meroed  Dty  Creek  the  soil  is  a 
yellowish  loam  quite  similar  to  the  Stockton  clay  loam,  though 
lighter.  As  seen  along  the  road  between  La  Orange  and  Sneliing  the 
soil  is  imderlain  by  hardpan  at  a  depUi  of  from  2^  to  4  feet.  In  the 
lower  portion  of  this  valley  between  &ieUing  and  Montpdlier  is  a 
considerable  area  of  level  sandy  loam,  which  occurs  as  uj^and  valley 
or  bench  land  and  resembles  the  Fresno  sandy  loam. 

P068IBIUTIfi8  OP  A   FOOTHILL  FRUIT  BBLT. 

For  many  years  oranges  in  small  quantities  have  been  grown  at 
Knights  Ferry,  La  Grange,  and  Sneliing,  the  fruit  ripening  early  and 
being  of  fair  quality.  The  most  encouraging  results  so  far  obtained 
are  at  La  Grange,  where  a  little  citrus  garden  of  navel  oranges, 
lemons,  and  limes  is  growing.  The  trees  are  thrifty  and  free  from 
disease,  produce  fruit  of  excellent  quality,  and  bear  prolificaHy. 
These  small  orchards  and  the  success  attained  in  growing  fruit  in  the 
foothill  country  in  other  parts  of  the  San  Joaquin  Valley  have  led 
to  frequent  inquiry  as  to  the  possibilities  of  the  foothills  along  this 
part  of  the  valley  as  a  fruit  region,  and  especially  as  a  citrus  bdt. 
There  may  be  climatic  conditions  favorable  or  unfavorable  to  the 
development  of  such  a  belt  which  can  only  be  ascertained  by  experi- 
ments; but,  aside  from  this,  the  extent  of  available  lands  of  suitable 
quality  and  the  possibility  of  irrigation  are  factors  to  be  considered. 

The  limited  area  of  available  tillable  land  in  the  vicinity  of  Elnights 
Ferry  or  La  Grange  precludes  the  development  of  the  fruit  industry 
to  any  considerable  extent  at  either  of  these  places,  while  at  SneUing 
there  is  a  rather  large  body  of  rich  silt  loam,  which  is  better  suited  to 
the  growing  of  prunes,  apricots,  and  peaches  than  to  citrus  fruits. 
There  remains,  then,  a  few  small  valleys  of  the  minor  streams,  and 
the  better  portions  of  the  foothills  farther  west  where  the  growing  of 
citrus  fruits  might  prove  a  success. 

The  lands  along  Little  John  Creek  can  be  irrigated  from  the  canal 
of  the  Stanislaus  Power  and  Water  Company,  and  a  ditch  down  this 
valley  is  at  present  contemplated.    Along  the  main  canal  of  this 
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company  there  are  several  small,  well-protected  valleys  which  could  be 
irrigated  by  water  from  the  canal  at  a  moderate  cost.  The  lower  por- 
tions of  Dry  Creek  Valley,  including  a  considerable  body  of  level  sandy 
loam  of  excellent  quality  and  good  depth  within  the  surveyed  area, 
niunerous  small  sandy  flats  and  valleys  on  both  sides  of  the  canal 
east  of  the  area,  and  a  considerable  portion  of  the  lower  sandy  foot- 
hills north  of  the  Tuolumne  could  be  reached  by  laterals  and  by 
pumping  from  the  Modesto  Canal.  The  upper  portion  of  Dry  Creek 
Valley  could  also  be  reached  by  a  lateral  from  the  Modesto  Canal,  but 
probably  at  much  greater  cost.  The  lands  along  the  Merced  Dry 
Creek  could  probably  be  irrigated  by  the  storage  of  water  near  the 
source  of  that  stream.  A  part  of  the  valley  lands  along  the  Merced 
River  is  now  supplied  with  water  from  that  river.  In  all  of  these 
minor  valleys  there  is  a  possibility  of  reaching  underground  water  in 
sufficient  quantities  and  at  depths  which  would  justify  the  cost  of 
pumping  for  orchard  use. 

At  present,  water  for  irrigation  can  be  obtained  fr<Hn  the  Modesto 
irrigation  district  by  persons  who  have  lands  outside  of  the  district, 
which  can  be  reached  by  laterals  from  that  system.  For  such  service 
a  flat  rate  of  $2.50  per  acre  a  year  is  charged,  but  the  company  agrees 
to  supply  water  only  when  it  is  not  needed  in  the  district  and  makes 
no  promises  for  future  delivery. 

The  climatic  conditions  depend  largely  upon  elevation,  protection 
from  cold  winds,  and  direction  of  slope.  The  elevation  of  Pausell 
is  167  feet,  of  Wamerville  219  feet,  and  of  the  tillable  portion  of  this 
entire  region  probably  between  150  and  300  feet. 

The  average  annual  rainfall  at  Oakdale,  as  recorded  by  the  Oak- 
dale  Millmg  Company  for  twenty-three  years,  is  15.62  inches,  and  at 
Snelling,  as  recorded  by  Mr.  E.  N.  Neighbor  for  twenty-five  years,  is 
16.04  inches. 

The  valleys  and  hill  slopes  are  well  protected,  the  principal  slopes 
being  to  the  south  and  southwest,  so  that  climatic  conditions  seem 
favorable. 

The  orange  is  adapted  to  a  great  variety  of  soils,  being  grown  suc- 
cessfully upon  types  ranging  from  a  light  sandy  loam  to  a  clay  adobe. 
The  success  of  the  crop  depends  rather  upon  the  conditions  of  heat, 
air,  sunshine,  protection  from  frost,  and  drainage  than  upon  any 
particular  type  of  soil. 

From  the  favorable  conditions  found  to  exist  it  is  believed  that, 
whenever  water  for  irrigation  can  be  supplied,  these  minor  valleys 
and  the  better  portions  of  the  foothills  may  become  an  important 
region  for  the  growing  of  citrus  fruits. 
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SUMMABT. 

The  Modesto-Turlock  soil  survey  covers  an  important  area  on  the 
east  side  of  the  San  Joaquin  Valley,  extending  from  the  valley  well 
into  the  foothills. 

This  entire  area  was  used  for  many  years  for  the  production  of 
grain,  but  recently  water  for  the  irrigation  of  a  large  part  of  it  has 
been  made  available,  the  large  ranches  are  being  subdivided,  settlers 
are  rapidly  coming  m,  and  specialized  crops  are  being  introduced. 

In  the  unirrigated  portions  of  the  area  gram  production  remains 
the  principal  industry,  but  oats  and  barley  are  to  a  considerable 
extent  taking  the  place  of  wheat.  The  profits  are  much  smaller 
than  they  formerly  were.  Further  changes  will  imdoubtedly  result 
either  in  the  use  of  the  grain  ranches  for  grazing  purposes,  or  in  the 
adoption  of  better  methods  of  farming,  whereby  the  yield  of  grain 
crops  can  be  increased  and  other  crops  introduced  and  grown  by  dry- 
farming  methods. 

•  In  the  irrigated  portion  of  the  area  a  great  variety  of  crops  is 
being  introduced,  and  in  many  cases  very  encouraging  results  ob- 
tained. The  dairy  business  is  at  present  the  most  important,  but 
will  probably  soon  be  superseded  by  the  vineyard,  orchard,  melon, 
and  truck-growing  industries,  which  are  developing  very  rapidly. 

The  soils  as  a  whole  are  light,  the  largest  part  of  the  area  consisting 
of  sandy  loams  and  sands.  These  have  suffered  from  continuous 
cropping  to  grain.  In  portions  of  the  area  the  soils  are  too  shallow 
for  the  planting  of  deep-rooted  crops,  and  in  places  they  have  been 
injured  by  alkali  and  the  rise  of  ground  water;  but,  on  the  other 
hand,  a  very  large  part  of  the  area  consists  of  deep,  well-drained,  easily 
cultivated  soils,  responsive  to  irrigation  and  cultivation,  especially 
suited  to  vineyards  and  orchards,  and  under  favorable  conditions 
producing  almost  phenomenal  yields  of  all  crops  suited  to  the  climate. 

Since  the  introduction  of  irrigation,  the  price  of  land  has  advanced 
sharply,  but  the  best  land  is  still  obtainable  at  a  low  price,  and  con- 
sidering the  quality  of  soil,  low  cost  of  water,  great  diversity  of  crops, 
and  advantages  of  close  markets,  probably  no  other  area  of  equal  size 
in  the  entire  West  offers  greater  attractions  to  the  prospective  settler 
than  does  this. 
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By  A.  T.  STRAHORN,  L.  C.  HOLMES,  and  C.  W.  MANN. 


DESCRIPTION  OF  TH£  AREA. 


The  Portersville  area,  located  near  the  geographic  center  of  Cali- 
fornia, about  equidistant  from  San  Francisco  and  Los  Angeles,  lies 
among  the  eastern  foothills  of  the  San  Joaquin  Valley.  It  comprises 
a  part  of  Tulare 
County,  one  of  the 
larger  counties  in  the 
State,  the  total  area  be- 
ing somewhat  greater 
than  that  of  the  State 
of  Connecticut  The 
area  surveyed  lies 
about  half  way  be- 
tween the  northern 
and  southern  bounda- 
ries of  the  county. 
The  northern  end  of 
the  area  is  in  the 
northern  line  of  T.  17 
S.  (Amount  Diablo  base 
line)  and  the  south- 
ern limit  is  the  south- 
ern line  of  T.  22  S. 
The  eastern  boundary 
is  very  irregular,  the 
work  having  been  car- 
ried along  the  foot- 
hills to  the  upper  limit 
of  cultivable  land  and 
up  the  river  and  creek 
bottoms  as  far  as  there  was  any  considerable  area  of  land  under 
cultivation.  The  western  limit  of  the  area  is  a  line  running  south 
along  section  lines  from  the  northwest  comer  of  sec.  4,  T.  17  S., 
R.  26  E. 

The  chief  topographic  features  of  this  area  are  the  broad,  level 
floor  of  the  San  Joaquin  Valley,  the  foothills  and  their  slopes,  and  the 
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Fig.  36.— Sketch  map  showing  location  of  the  PortersYille 
area.  California. 
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interfoothill  valleys  following  the  numerous  streams  issuing  from  the 
hills.  The  greater  part  of  the  area  is  a  sloping,  gently  rolling  plain, 
extending  from  the  abrupt  slope  of  the  foothills  to  the  western  limits 
of  the  survey. 

North  of  the  Tule  River  the  general  surface  appearance  is  that  of 
two  broad  ridges,  one  between  the  Tule  River  and  the  intermittent 
stream,  Lewis  Creek,  and  the  other  between  Lewis  Creek  and  the  Ea- 
weah  River.  The  slope  of  these  ridges  is  very  slight  and  the  difference 
in  elevation  between  the  crests  and  the  bottom  is  hardly  noticeable  but 
is  of  importance  as  a  difference  of  a  few  feet  in  elevation  is  responsi- 
ble for  the  location  of  many  thriving  citrus  orchards.  South  of  the 
Tule  River  the  general  surface  conditions  are  irregular,  there  being 
several  pronounced  ridges  between  the  rivers  and  the  southern 
boundary  of  the  area.  These  ridges  become  less  pronounced  as  the 
distance  from  the  foothills  increases  and  they  merge  into  a  stretch  of 
level  land  before  the  western  edge  of  the  area  is  reached.  Aside  from 
these  general  topographic  conditions  there  is  a  difference  between  the 
level  and  "  hog- wallow  "  lands.  The  latter  cover  several  thousand 
acres  and  will  be  considered  in  a  discussion  of  the  soils.  The  foot- 
hills rise  rather  abruptly  to  an  elevation  of  several  hundred  feet  above 
the  valley  and  their  lower  slopes  comprise  some  of  the  most  valuable 
farming  land  in  the  area. 

Lying  back  of  the  outer  line  of  the  foothills  are  several  small  val- 
leys and  coves  which  are  of  considerable  agricultural  importance,  as 
thriving  citrus  orchards  are  found  in  several  of  them.  From  north 
to  south  the  principal  ones  are  Lemon  Cove,  Yokohl,  Frazier, 
Pleasant,  South  Tule,  and  Deer  Creek  valleys. 

The  principal  streams  in  the  area  are  the  Eaweah  and  Tule  rivers 
and  Deer  Creek.  The  first  two  streams  have  their  sources  far  back  in 
the  mountains  and  with  their  tributaries  furnish  practically  the  entire 
flow  of  water  for  gravity  canals  in  the  area.  The  courses  of  these 
rivers  extend  beyond  the  limits  of  this  survey,  and  in  times  of  hi^ 
water  their  flow  reaches  Tulare  Lake,  in  Bangs  County. 

During  the  summer  months  the  water  in  the  river  bed  extends  but 
a  short  distance  beyond  the  foothills,  either  sinking  into  the  sand 
and  gravel  or  being  taken  out  for  irrigation.  Deer  Creek  flows 
beyond  the  foothills  for  only  a  short  time  during  the  wet  season,  and 
its  flow  is  used  to  irrigate  a  small  acreage  in  the  southwest  comer 
of  the  area.  Other  streams  are  Yokohl  and  Lewis  creeks,  which 
drain  only  small  areas  in  the  upper  foothills  and  are  of  little  im- 
portance. Yokohl  Creek  is  tributary  to  the  Eaweah  River,  while 
Lewis  Creek  flows  into  a  low  stretch  of  land  north  of  Lindsav  known 
as  Lewis  Creek  wash. 

A  small  wash  debouches  on  the  plain  from  the  northern  portion 
of  Lewis  Creek  and  its  old  course  may  be  traced  nearly  to  StraUi- 
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more.  During  the  wet  season  some  water  is  found  in  its  bed,  but  this 
soon  disappears  by  evaporation. 

The  higher  foothills  support  a  scattering  growth  of  mountain  oak 
and  grasses,  the  latter  being  used  as  feed  for  range  cattle  and  sheep. 
Along  the  lands  adjacent  to  the  streams  there  is  a  heavy  growth  of 
willow,  sycamore,  cottonwood,  oak,  wild  grape  vines,  and  grasses. 
In  the  early  days  these  lands  were  considered  more  desirable,  owing 
to  the  heavy  growth  of  grass  which  remained  green  long  after  that 
on  the  plains  had  dried  up. 

The  first  whites  located  on  the  Kaweah  River  about  1850,  at  a 
point  near  the  western  edge  of  this  survey.  This  settlement  was 
destroyed  by  the  Indians.  Other  settlers  followed,  some  to  find 
homes  along  the  river  bottoms,  others  in  search  of  gold  in  the  moun- 
tains. Many  of  the  latter  returned  disappointed  and  took  up  land 
in  the  valley. 

Portersville,  founded  in  1864,  was  the  first  permanent  settlement 
in  the  area.  Exeter  and  Lindsay  were  settled  in  1888,  at  which  time 
the  Portersville  branch  of  the  Southern  Pacific  Railroad  was 
constructed. 

Until  the  construction  of  the  main  valley  line  of  the  Southern 
Pacific  Railroad  in  1872  all  communication  with  northern  or  south- 
ern points  in  the  State  was  by  stage.  After  the  completion  of  the 
railroad  connection  was  had  by  stages  to  Tipton  and  Tulare. 

The  settlement  of  the  region  has  been  sonlewhat  unstable  in  nature, 
due  to  the  changes  in  agricultural  methods  and  crops.  Owing  to 
lack  of  rainfall  the  early  farmers  settled  along  the  streams,  where 
there  was  a  supply  of  water  for  stock  and  domestic  purposes  and 
where  the  soil  was  capable  of  producing  some  kind  of  a  crop  without 
irrigation.  Later,  with  the  discovery  that  the  arid  plains  would 
produce  good  yields  of  grain,  many  thousands  of  acres  of  this  land 
were  sown  to  wheat.  Still  later,  when  it  was  found  that  the  foothill 
slopes  and  higher  lands  were  adapted  to  the  growth  of  citrus  fruits 
a  well-settled  citrus  belt  was  developed  along  the  foothills,  the  in- 
dustry starting  in  the  vicinity  of  the  towns  and  extending  slowly 
outward. 

The  principal  towns  in  the  area  are  Portersville,  Exeter,  and  Lind- 
say, all  located  near  the  edge  of  the  foothills.  Other  settlements  are 
Lemoncove,  Naranjo,  Strathmore,  Piano,  Globe,  and  Poplar.  Por- 
tersville is  a  point  of  supplies  for  a  vast  stretch  of  country  in  the 
foothill  and  mountain  regions.  It  is  the  shipping  point  for  consider- 
able lumber  from  the  mountains,  for  thousands  of  boxes  of  citrus  and 
deciduous  fruits,'  and  for  grain  and  cattle.  Exeter,  20  miles  north 
of  Portersville,  is  located  at  the  junction  of  the  Portersville  and 
Dinuba  branches  of  the  Southern  Pacific  Railroad,  and  from  here 
the  Visalia  Electric  Railroad  runs  to  Lemoncove  on  the  east  and  to 
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Visalia  on  the  west.  The  latter  town  is  the  county  seat  and  a  promi- 
nent fruit-shipping  point.  Lindsay,  located  between  Exeter  and  Por- 
tersville,  ships  a  considerable  quantity  of  citrus  and  deciduous  fruits. 
A  line  of  the  Southern  Pacific,  known  as  the  "  Portersville  Branch,'" 
which  connects  with  the  main  valley  line  at  Goshen  Junction  and  at 
Famosa,  furnishes  transportation  for  the  area.  Through  passenger 
service  is  maintained  between  San  Francisco  and  Los  Angeles. 
.  The  market  for  the  produce  of  this  area  is  practically  world  wide. 
The  citrus  fruits  of  this  section  are  known  in  all  the  commerciid 
centers  of  the  United  States,  and  shipments  to  various  foreign  coun- 
tries are  not  uncommon.  Other  less  valuable  products,  as  hay,  cattle, 
and  dairy  products,  find  a  ready  sale  in  the  larger  markets  of  the  State. 
Wagon  roads  throughout  the  area  are  generally  good.  The  roads 
on  the  heavy  adobe  soils  are  almost  impassable  during  the  rainy 
season,  but  are  in  excellent  condition  throughout  the  summer  and 
fall  months.  There  is  probably  no  other  section  of  the  State  where 
the  materials  for  road  building  are  so  convenient  or  to  be  had  so 
cheaply  as  in  this  area.  Rock,  sand,  and  clay  are  at  hand  and  crude 
oil  can  be  obtained  near  by. 

CLIMATE. 

The  climate  of  the  area  is  similar  to  that  of  other  higher  parts 
of  the  southern  interior  valley — arid  and  subtropical. 

A  station  of  the  Weather  Bureau  at  Portersville  furnishes  a  record 
of  temperature  and  precipitation  from  1897  up  to  the  present  time. 
The  seasons  are  divided  into  the  wet  and  dry,  the  former  extending 
from  about  the  middle  of  December  to  the  middle  of  April.  Occa- 
sional light  showers  occur  at  other  times  of  the  year,  but  are  usually 
of  no  benefit  to  growing  crops.  The  rains  usually  come  with  a  south- 
west wind,  but  are  rarely  of  a  driving  or  destructive  nature.  Rains 
seldom  continue  many  days  in  succession  and  there  are  a  large  num- 
ber of  bright  days  during  this  season.  The  average  yearly  rainfall 
for  a  number  of  years  past  is  a  little  below  9  inches.  The  precipita- 
tion varies  greatly  from  year  to  year,  the  maximum  for  several  years 
past  being  about  19  inches  and  the  minimum  about  5  inches.  Fogs 
are  unusual,  hail  storms  are  unknown,  and  electrical  storms  are  rare. 

Owing  to  the  methods  followed  in  the  farming  of  lands  without 
irrigation  in  this  section  of  the  State,  it  is  the  local  custom  to  base 
all  calculations  upon  the  amount  of  rain  which  falls  during  each  wet 
season  instead  of  the  annual  precipitation,  since  this  gives  the  amount 
of  rain  directly  affecting  the  crop  conditions.  On  this  basis  the  data 
show  an  average  seasonal  precipitation  of  about  11  inches.  This 
amount,  or  even  a  somewhat  less  amount  if  distributed  evenly 
throughout  the  usual  wet  season,  will  produce  good  yields  of  grain 
on  the  valley  lands.    Seasons  occur,  however,  when  the  normal  amount 
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of  rain  is  received,  but  so  early  in  the  season  that  the  crops  suflFer  for 
lack  of  moisture  at  a  later  stage  of  their  growth. 

The  mean  temperature  for  this  section  for  a  series  of  years  is  about 
66"^  F.,  the  minimum  being  24®  F.  and  the  maximum  114°  F.,  a  total 
range  of  90°.  Temperatures  like  this  are  very  unusual,  the  usual 
minimum  winter  temperature  being  about  32°  F.  and  the  usual  maxi- 
mum summer  temperature  about  107**  F.  The  excessive  temperature 
of  the  summer  months  is  not  oppressive,  owing  to  the  dryness  of  the 
air,  and  prostrations  from  heat  are  unlcnown.  The  nights  are  cool 
and  comfortable  throughout  the  summer. 

According  to  the  Weather  Bureau  records  for  nine  years  the  date  of 
the  earliest  killing  frost  in  the  fall  is  November  26  and  the  last  in 
spring  March  10.  A  study  of  the  records  shows  that  in  some  years 
there  have  been  no  damaging  frosts  before  January  1,  excepting,  of 
course,  in  damp,  low-lying  areas,  and  that  the  last  frost  in  the  spring 
has  occurred  as  early  as  the  middle  of  February.  In  a  section,  how- 
ever, where  so  many  diflferent  crops  are  produced  the  particular 
climatic  conditions  of  various  portions  of  the  area  should  be  con- 
sidered, since  the  growth  of  fruits  ranging  from  berries  to  citrus 
demands  diflferent  temperature  conditions.  A  peculiarity  of  this  area 
is  the  absence  of  high  winds.  There  is  scarcely  a  day  without  a 
pleasant  breeze,  but  there  is  no  record  of  fruit  having  been  chafed 
or  damaged  by  windstorms. 

In  the  Portersville  area,  as  along  the  entire  citrus  belt  of  the  State, 
there  are  localities  particularly  adapted  to  the  growth  of  citrus  fruits, 
and  other  localities  where  the  attempt  to  grow  this  class  of  fruits 
would  be  sure  to  result  in  failure.  This  is  due  largely  to  local 
topographic  conditions  directly  aflfecting  the  diflFerence  in  the  tem- 
perature conditions  between  night  and  day.  Wherever  the  con- 
ditions are  such  that  a  cold  current  of  air  flows  across  the  land  at 
night,  it  is  hardly  safe  to  attempt  the  culture  of  citrus  fruits,  but 
in  localities  where  the  warm  air  of  the  daytime  is  undisturbed  at 
night  or  does  not  fall  below  the  freezing  point,  citrus  trees  are  likely 
to  succeed.  In  this  area,  south  of  the  Tule  River,  this  condition  of 
aflTairs  is  strikingly  apparent.  The  land  surface  here  consists  of  long 
ridges,  between  which  there  are  long,  broad  drains,  marking  former 
stream  courses.  On  the  tops  and  upper  slopes  of  the  ridges  the 
temperature  seldom  falls  below  freezing;  a  self -registering  ther- 
mometer, on  a  ridge  south  of  Piano,  showing  a  minimum  temperature 
of  32°  during  the  past  winter,  while  the  temperature  on  the  lower 
lands  was  from  6°  to  8°  lower.  On  the  alluvial  lands  along  the 
rivers  the  conditions  are  still  more  unfavorable,  partly  from  the 
cold,  wet  soil  conditions,  but  principally  on  account  of  the  low 
temperatures  during  the  nights  of  the  winter  season.  However,  as 
fhe  available  land  along  the  foothills  is  now  largely  occupied  by 
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citrus  groves,  the  alluvial  lands  are  gradually  being  encroached 
upon,  and  the  question  as  to  whether  groves  can  be  made  to  succeed 
at  all  in  such  locations  is  a  matter  which  will  be  settled  by  experiment 
in  a  few  years.  How  far  out  into  the  valley  the  citrus  plantings 
may  be  safely  extended  is  a  question  upon  which  growers  differ  in 
opinion.  The  western  limit  of  present  planting  is  now  about  2^  miles 
west  of  Lindsay,  but  this  particular  location  is  on  the  crest  of  a  very 
slight  ridge,  rising  from  Lewis  Creek  on  the  north  and  falling  away 
towards  the  Tule  River  lands  on.  the  south.  The  elevation  of  the 
crest  is  slight,  but  it  is  probably  sufficient  to  place  the  trees  in  the 
warmer  currents  of  air. 

The  minimum  temperature  which  citrus  trees  can  withstand  de- 
pends largely  upon  the  condition  of  the  tree.  When  the  tree  is  almost 
dormant  it  may  withstand  a  temperature  of  20°  F.  for  a  short  time, 
with  no  other  damage  than  the  loss  of  the  foliage.  This  temperature 
would  be  the  death  of  a  rapidly  growing  tree. 

The  damage  resulting  from  low  temperature  depends  somewhat 
upon  the  atmospheric  conditions  in  the  morning  following  a  frost. 
A  temperature  of  24®  F.,  followed  by  a  warm,  bright  morning,  would 
probably  kill  a  tree,  while  the  same  temperature  followed  by  a  hazy 
morning  would  result  in  but  little  harm.  The  reason  for  this  lies  in 
the  sudden  warming  of  the  chilled  tree  in  the  first  instance  and  in  the 
gradual  warming  up  in  the  second. 

With  the  advance  of  the  citrus  groves  on  the  valley  lands,  the  dan- 
ger of  damage  from  cold  nights  is  increased,  and  should  it  ever  be- 
come necessary  to  use  artificial  means  of  preventing  frosts  at  night 
those  interested  in  the  subject  will  find  it  well  treated  in  Fanners' 
Bulletin  104,  U.  S.  Department  Agriculture,  Notes  On  Frost 

A  summary  of  climatic  conditions  shows  moderate  winter  tempera- 
ture, high  summer  heat  modified  by  the  dryness  of  the  air,  an  absence 
of  high  winds,  hail  storms  or  electrical  storms,  and  a  large  number  of 
sunshiny  days. 

The  appended  table  gives  the  monthly  and  yearly  normal  tempera- 
ture and  precipitation  for  Portersville,  based  upon  records  of  the 
Weather  Bureau  extending  from  1897  to  1905. 

Normal  monthly  and  annual  temperature  and  precipitation  at  Portersville. 
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Along  the  bottom  lands  of  the  Kaweah  River  there  may  be  found 
a  few  of  the  earliest  fannhouses  of  the  region.  These  places,  how- 
ever, are  fast  disappearing.  The  first  farms  were  small  and  usually 
of  minor  importance  to  the  owner,  as  his  interest  was  centered  in  his 
cattle,  which  ranged  the  mountains  and  the  valley  plains.  For  many 
years  these  scattered  farms  were  the  only  ones  in  the  area.  Then 
came  the  development  of  the  plains,  which  had  hitherto  been  regarded 
as  valueless  for  agricultural  purposes.  It  was  found  that  these  would 
produce  grain  without  irrigation,  and  homes  began  to  spring  up  on 
the  vast  level  stretch  of  country  west  of  the  hills  and  there  grew 
up  one  of  the  most  important  wheat-growing  sections  in  the  United 
States. 

In  the  growing  of  wheat,  dry  farming  is  the  usual  practice  and  the 
seed  bed  is  prepared  by  breaking  the  land  with  a  gang  plow  which 
turns  from  4  to  6  furrows  at  a  time.  The  land  is  then  harrowed  and 
the  seed  sown  broadcast  or  drilled  in.  Where  exceptionally  large 
areas  are  cultivated  steam  traction  engines  are  sometimes  used  in 
plowing  the  land  and  harvesting  the  grain.  The  seeding  is  usually 
done  in  the  fall  and  winter  and  the  harvesting  in  early  June.  In  the 
handling  of  the  crop,  the  combined  harvester,  which  cuts,  thrashes, 
and  sacks  the  grain,  is  used.  This  is  drawn  by  from  24  to  36  horses 
or  mules,  and  5  men  handle  the  machinery.  At  intervals  the  sacked 
grain  is  left  on  the  ground  to  be  picked  up  later  and  hauled  to  the 
warehouse. 

The  yields  obtained  by  such  farming  vary  from  almost  nothing 
to  15  sacks  per  acre,  depending  upon  the  moisture  conditions  of  the 
season  and  the  thoroughness  with  which  the  ground  has  been  prepared. 
Considerable  grain  land  is  held  by  nonresidents  and  leased  to  farmers. 
The  usual  rental  terms  are  one-fourth  of  the  crop  delivered  at  the 
nearest  railroad  shipping  point. 

The  value  of  land  in  the  grain-farming  section  varies  from  $25  to 
$50  an  acre,  depending  upon  location  with  reference  to  the  ship- 
ping point.  Within  recent  years  portions  of  the  grain-farming  lands 
have  increased  rapidly  in  value,  as  they  have  proved  of  value  for 
citrus  fruit  production. 

The  portion  of  the  area  devoted  to  grain  farming  is  indicated  very 
closely  by  the  areas  of  the  San  Joaquin  soils.  Some  grain  has  been 
grown  on  the  higher  lying  adobe  soils,  but  they  are  less  suitable  for 
this  purpose  than  the  lower  lands. 

The  citrus  industry  caused  a  great  change  in  the  economic  and 
agricultural  conditions  of  the  area  and  to-day  forms  the  most  impor- 
tant part  of  the  agriculture.  With  the  discovery  that  citrus  fruits 
could  be  successfully  and  profitably  grown,  land  which  had  been  pre- 
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viously  regarded  as  of  little  or  no  agricultural  value  suddenly  rose 
rapidly  in  price  and  still  continues  to  advance  as  the  value  of  these 
crops  is  realized.  The  arid  climate  requiring  that  the  trees  be  sup- 
plied with  water  by  artificial  means  led  to  a  very  well  developed 
system  of  irrigation. 

It  was  demonstrated  by  the  Mission  fathers  over  a  century  ago  that 
citrus  fruits  would  make  a  prolific  growth  in  the  Mission  gardens 
where  oranges,  lemons,  and  limes  were  grown  with  other  fruits  and 
trees. 

There  was  very  little  progress  or  development  in  the  citrus 
industry,  however,  from  the  titne  of  the  early  missions  until  about 
1865,  and  whatever  advance  there  had  been  consisted  largely  of  small 
plantings  to  supply  local  demands  for  the  fruit.  In  the  early  seven- 
ties some  citrus  fruit  was  imported  to  northern  Pacific  coast  points, 
and  these  shipments  brought  such  good  prices  that  the  citrus  growers 
in  southern  California  were  encouraged  and  immediately  began 
enlarging  their  groves. 

It  was  not  until  the  construction  of  the  overland  lines  of  railroad, 
however,  that  the  citrus  industry  began  its  real  development.  At 
that  time  the  orange  was  regarded  more  as  a  luxury  than  as  an  article 
of  foody  and  these  early  shipments  to  the  East  brought  high  prices. 
The  growers  sometimes  received  as  high  as  $2,000  an  acre  for  the  crop 
and  returns  of  from  $800  to  $1,500  an  acre  were  not  uncommon.  An 
industry  which  would  give  returns  of  this  kind  attracted  thousands 
of  growers,  and  the  increase  in  the  production  of  citrus  fruits  has 
grown  by  leaps  and  bounds,  until  at  present  the  shipments  of  these 
fruits  from  the  southern  portion  of  the  State  are  not  far  from  32,000 
carloads  annually. 

It  was  formerly  considered  that  the  climatic  conditions  favorable 
to  the  development  of  the  citrus  industry  were  to  be  found  only  in 
southern  California,  but  it  is  now  well  known  that  conditions  in  the 
Sacramento  Valley  are  also  favorable  for  oranges  and  other  citrus 
fruits.  The  Portersville  area  was  among  the  first  to  demonstrate  the 
fact  that  oranges  could  be  grown  outside  of  southern  California. 
How  the  industry  has  extended  is  shown  by  the  annual  shipments, 
which  now  reach  over  2,000  cars  a  year,  and  by  the  present  area 
planted,  which,  including  young  nonbearing  groves,  is  not  far  from 
14,000  acres. 

In  this  area,  as  in  southern  California,  the  principal  variety  is  the 
Washington  Navel,  and  this  variety  is  intimately  connected  with  the 
development  of  the  orange-growing  industry  in  all  parts  of  the  State. 
In  the  Portersville  area  the  Washington,  Thompson  Improved,  and 
Australian  Navels  are  the  main  varieties  of  oranges  grown  for 
market.  The  Washington  Navel  is  a  tree  of  moderate  growth  with  a 
dense,  dark-green,  glossy  foliage.    The  fruit  is  large,  solid,  seedless, 
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smooth-skinned,  and  has  a  delicious,  highly  flavored  pulp.  The 
Thompson  Improved  Navel  resembles  the  Washington  Navel  closely, 
although  it  is  regarded  by  many  as  inferior  in  flavor  and  texture  to  the 
latter.  It  has  a  somewhat  smoother  skin  and  a  more  attractive  color 
than  the  Washington,  and  on  this  account  frequently  commands  highei- 
market  prices,  particularly  before  the  holidays.  The  Australian 
Navel  is  but  little  grown  in  this  area,  as  it  falls  short  of  the  other 
navels  in  color,  texture,  and  flavor.  Trees  of  this  variety  are  being 
rapidly  budded  over  to  other  varieties.  The  Valencia  Late  variety 
ranks  next  to  the  navels  in  meeting  the  market  conditions.  It  is  the 
latest  shipper  in  the  State,  and  does  not  go  on  the  market  until  the 
latter  part  of  May.  The  seedlings  are  a  type  of  orange  ripening 
between  the  navels  and  the  Valencia  Late.  There  is  a  rather  irregu- 
lar demand  for  a  citrus  fruit  by  the  early  summer  market,  when  the 
navels  are  disappearing  and  before  the  Valencias  arrive,  and  the 
improved  seedlings  often  bring  good  prices.  The  Mediterranean 
Sweet,  Joppa,  and  Parson  Brown  are  the  principal  varieties  of 
improved  seedlings  grown  in  this  area.  These  fruits  average  some- 
what smaller  than  the  navels,  are  lighter  colored,  have  few  seeds, 
and  are  inclined  to  have  thick  skins. 

The  growing  of  lemons  ha^  not  received  the  care  or  attention  that 
oranges  have  received,  and  hence  are  much  less  grown.  In  the  se- 
lection of  suitable  climatic  and  soil  conditions  for  the  production  of 
oranges,  it  has  been  found  that  there  are  more  extensive  areas  where 
the  lemon  can  be  successfully  grown  than  was  formerly  supposed. 
The  varieties  of  lemons  grown  in  the  Portersville  area  are  the  Eureka, 
the  Lisbon,  and  the  Villa  Franca. 

Aside  from  the  fact  that  the  lemon  requires  a  larger  amount  of 
irrigation  water  than  the  orange,  due  to  its  habit  of  continuous  bear- 
ing, the  methods  of  planting  and  cultivation  are  very  similar.  In 
this  area  there  is  but  little  difference  in  the  way  the  two  trees  are 
pruned.  The  sucker  growth  and  deadwood  are  removed  each  spring, 
the  aim  being  to  get  a  well-shaped  tree  with  a  small  mass  of  foliage 
to  protect  the  tree  and  fruit  from  sunburn. 

The  picking  season  for  the  lemon  in  this  section  runs  from  Sep- 
tember to  the  latter  part  of  April.  The  fruit  is  picked  according  to 
size,  without  regard  to  color,  as  the  fruit  will  color  up  during  the 
curing  process.  Throughout  the  entire  operation  of  picking,  hand- 
ling, curing,  and  packing  the  lemon  the  utmost  care  is  required  to 
avoid  injury  to  the  fruit,  as  its  softer  skin  makes  it  much  more  sus- 
ceptible to  bruising  and  rotting  than  the  orange.  When  the  lemons 
are  removed  to  the  packing  house  they  go  through  a  process  of 
curing,  which  puts  the  fruit  in  a  better  condition  for  the  market 
by  hardening  the  skin  and  making  the  pulp  jucier.     Some  grapefruit 
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is  grown  in  this  section,  but  the  amount  shipped  is  small,  as  most 
of  the  fruit  is  consumed  in  the  area. 

Although  most  of  the  citrus  trees  now  planted  are  supplied  by 
nurserymen,  many  owners  of  groves  in  this  area  grow  trees  either 
for  the  extension  of  their  own  groves  or  to  supply  their  neighbors. 

Whatever  the  texture  of  the  soil  may  be,  the  ground  for  the  orchard 
is  plowed  at  least  12  inches  deep  if  possible  and  thoroughly  harrowed 
and  dragged.  In  this  area  the  rectangular  system  of  planting 
is  used  very  largely.  Orange  trees  are  planted  either  20,  22,  or  24 
feet  apart,  making  108,  90,  or  76  trees  to  the  acre. 

The  cost  of  planting  a  citrus  orchard  and  bringing  it  into  bear- 
ing depends  upon  the  conditions  affecting  individual  growers,  the 
cost  of  the  land,  leveling,  cost  of  water,  how  much  labor  is  hired, 
and  the  cost  of  maintenance,  which  increases  from  the  time  the  trees 
are  set  out  until  they  come  into  bearing,  all  varying  widely.  Below  is 
a  statement  of  the  estimated  maximum  and  minimum  cost  for  which  a 
10-acre  grove  can  be  planted  and  brought  into  bearing.  It  is  believed 
that  these  figures  represent  both  extremes  of  the  cost  at  the  time  of 
making  the  survey  (1908). 


Item  of. cost. 


Land  with  water  (10  acres) . . . 

Trees  for  the  same 

Cost  of  planting 

Tree  protection  and  replants  . 

Water  for  six  years 

Care  for  same  time 

Total  cost 

Average 


Lowest. 


11,000 

810 

100 

15 

180 

1.000 


M06 


HigbesL 


fl^TSO 

1,080 

1<» 

» 

1,500 


&,060 


$4,080 


At  the  end  of  six  years,  assuming  average  yields  and  normal  market 
conditions,  the  income  from  the  orchard  should  amount  to  about 
$3,250,  making  the  total  cost  of  the  orchard  up  to  this  time  about 
$830,  with  possession  of  a  property  worth  at  least  $6,000. 

In  the  matter  of  the  adaptation  of  citrus  fruits  to  soils,  it  may  be 
said  that  there  are  no  restrictions  with  regard  to  the  texture  of 
the  soil  itself,  although  other  local  conditions,  like  standing  water 
within  several  feet  of  the  surface,  low,  heavy,  damp  ground,  and 
alkali,  may  unfit  a  soil  for  the  growth  of  these  trees.  In  the  Porters- 
ville  area  the  soils  consist  of  alluvial  sandy  loams,  sedimentary  sandy 
loam,  loam,  and  adobe,  and  residual  sandy  loams  and  residual  adobe. 

The  early  orchards  were  planted  on  the  heavy  clay  loam  adobe 
(Portersville  clay  loam  adobe)  along  the  hillsides  and  higher  slopes, 
as  it  was  supposed  that  the  lower,  flatter  valley  soils  were  unsuited 
for  this  crop.    Aside  from  the  adobe  soils,  the  largest  acreage  of 


Digitized  by 


Google 


SOIL  SUBVEY  OF  tHE  I>0RTERSVILLE  AREA,  CALIFORNIA.       1305 

orange  groves  in  the  area  is  found  on  the  "red  soils"  (San  Joaquin 
series).  In  texture  these  soils  range  from  a  sandy  loam  to  a  clay 
adobe,  the  lighter  textured  soils  being  most  extensively  planted  at 
present.  Orchards  are  being  planted  on  the  heavier  red  soils,  how- 
ever, and  are  proving  successful.  These  red  soils  are  underlain  by 
hardpan.  At  one  time  it  was  thought  that  orange  groves  could  not 
be  grown  upon  land  underlain  by  hardpan.  This,  fortunately,  has 
not  proved  to  be  the  case  in  the  Portersville  area.  In  this  area,  when 
the  hardpan  is  within  6  feet  of  the  surface,  it  should  be,  and  usually 
is,  broken  up  by  the  use  of  giant  powder,  and  the  eflScacy  of  this  treat- 
ment is  evidenced  by  the  large  acreage  of  healthy  trees. 

The  breaking  up  of  the  hardpan  is  necessary,  as  it  is  the  only  means 
of  giving  the  trees  a  good  underdrainage.  After  irrigation,  the  ex- 
cess of  water  in  the  soil  rests  directly  above  the  hardpan,  and  unless 
the  latter  were  broken  up  so  that  the  water  may  drain  away,  the 
roots  of  the  trees  would  be  injured.  If  the  hardpan  is  underlain  by  a 
heavy  impervious  clay,  however,  the  breaking  up  of  the  hardpan 
might  not  accomplish  much  good  for  the  trees. 

In  cases  where  the  hardpan  proves  to  be  only  an  inch  or  two  in 
thickness,  it  is  broken  by  crowbars  and  removed,  powder  being  used 
only  where  it  is  several  inches  in  thickness.  The  cost  per  acre  of 
blasting  this  hardpan  varies  with  the  thickness,  but  usually  the  price 
ranges  from  5  to  15  cents  a  hole. 

All  of  these  red  soils  have  a  more  or  less  uneven  surface,  locally 
known  as  "  hog  wallows,"  which  is  characteristic  of  this  class  of  soils. 
The  surface  consequently  requires  leveling  before  trees  are  planted, 
or  irrigation  is  impossible.  The  cost  of  leveling  varies  from  $20  to 
$35  an  acre. 

Irrigation  is  necessary  for  the  successful  cultivation  of  citrus  fruits 
in  California,  and  in  this  district  sufficient  money  has  been  expended 
to  construct  excellent  irrigation  systems.  The  furrow  method  or  a 
modification  of  it  seems  to  be  the  most  satisfactory  mode  of  applying 
water  to  the  groves  in  the  Portersville  area,  and  in  the  young 
orchards  this  method  consists  of  running  furrows  3  or  4  inches  deep 
on  each  side  of  the  rows  of  trees,  and  from  12  to  18  inches  from  the 
trees.  As  the  trees  become  older,  the  furrows  are  placed  farther 
from  the  trees  and  are  made  deeper.  When  the  orchard  reaches 
bearing,  three  laterals,  usually  10  or  12  inches  deep,  are  run  between 
each  row.  The  aim  is  to  place  the  moisture  as  far  down  in  the  soil  as 
possible,  an<l  to  secure  a  deep  root  system  for  the  trees.  If  the  water 
is  applied  in  shallow  laterals  near  the  surface,  the  young  roots  of  the 
tree  are  drawn  toward  the  surface  and  may  be  injured  by  cultural 
operations  or  by  a  drying  out  of  the  surface.  The  total  amount  of 
water  applied  is  practically  the  same  for  both  the  light  and  heavy 
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soils,  althou^  probably  the  irrigation  is  somewhat  heavier  on  the 
lighter  soils,  as  these  soils  absorb  water  more  rapidly .<» 

The  number  of  irrigations  which  the  orchards  receive  during  the 
growing  season  is  dependent  largely  upon  the  length  of  the  dry  sea- 
son, but  will  run  from  four  to  six. 

Each  irrigation  is  followed  by  a  thorough  cultivation  as  soon  as 
the  soil  is  dry  enough  to  permit  handling.  On  the  lighter  soils  culti- 
vation may  sometimes  begin  the  day  following  the  application  of 
water,  while  on  the  adobe  soils  cultivation  is  seldom  attempted  until 
four  to  six  days  have  passed.  Care  is  always  taken  to  keep  the  water 
from  the  trunks  of  the  trees,  as  scalding,  foot  rot,  and  gum  disease 
may  follow. 

In  this  area  the  larger  number  of  pumping  plants  are  operated 
by  electric  power.  The  cost  of  irrigating  citrus  orchards  in  this  way 
varies  from  $5  to  $30  a  year,  depending  upon  the  total  height  to 
which  the  water  is  lifted. 

In  this  area  a  cover  crop  of  native  vegetation  or  planted  legumes  is 
maintained  throughout  the  winter  season  while  the  trees  are  dormant, 
or  nearly  so.  The  cover  crop  may  be  either  cowpeas,  vetch,  bur 
clover,  grain,  or  weeds.  In  the  spring  it  is  turned  under  and  the 
ground  is  made  thoroughly  clean. 

After  plowing  a  heavy  disk  harrow  is  usually  run  two  ways  of  the 
field  so  as  to  cut  up  the  rank  vegetation  and  to  put  the  soil  in  good 
tilth.  As  a  rule,  nothing  more  is  done  until  time  for  irrigating, 
except  occasionally  where  a  second  disking  may  be  necessary.  It  is 
the  common  practice  to  cultivate  as  soon  as  possible  after  applying 
water,  for  this  prevents  the  soil  from  baking  and  tends  to  conserve 
the  moisture  in  the  soil  by  creating  a  loose  mulch  on  the  surface. 
This  mulch  should  be  at  least  6  inches  deep.  The  cultivation  should 
extend  as  close  to  the  trees  as  possible  without  injury.  After  each 
irrigation  the  operation  is  repeated,  and  it  is  the  common  practice  to 
give  the  ground  under  the  trees  a  thorough  hoeing  at  intervals  during 
the  summer,  so  as  to  keep  the  soil  in  a  loose  condition  and  to  remove 
all  weeds.  This  process  is  kept  up  until  October,  when  the  cover  crop 
is  allowed  to  start. 

A  considerable  amount  of  commercial  fertilizer  is  used  in  the  citrus 
orchards  of  the  area.  Usually  there  is  an  abundance  of  lime  in  the 
soil  and  the  ingredients  needed  are  phosphoric  acid,  potash,  and 
nitrogen.  The  grower  has  a  great  variety  of  brands  from  which  to' 
select.  In  some  cases  the  growers  have  the  fertilizers  prepared  ac- 
cording to  formulas  which  they  furnish  fertilizer  companies.  In 
general,  the  tendency  is  to  use  a  fertilizer  high  in  potash  and  low  in 
nitrogen,  the  accepted  idea  being  that  an  excess  of  nitrogen  increases 

«  Evaporation  Losses  In  Irrigation  and  Water  Requirements  of  Crops,  BoL 
177,  Office  of  Experiment  Stations,  U.  S.  Dept  Agr. 
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the  pulp  and  thickens  the  skin  of  citrus  fruit,  while  potash  is  believed 
to  aid  in  maturing  the  fruit. 

Upon  the  heavy  adobe  soils  some  groves  show  yellowing  of  the 
leaves  during  the  wet  season  and  regain  their  normal  color  with  the 
coming  of  the  spring.  In  these  cases  the  trouble  is  due  to  the  loca- 
tion of  the  grove,  the  land  being  rather  poorly  drained  and  becoming 
water-logged  during  the  rainy  season.  The  fact  that  the  trees  recover 
when  the  soil  is  warmed  and  dried  suggests  the  use  of  drains  as  a 
remedy. 

In  the  adobe  areas  a  light-cojored  compact  layer  is  sometimes  found 
at  3  to  6  feet  below  the  surface.  This  compact  layer  was  found 
on  analysis  to  contain  from  1^  to  13  per  cent  or  more  of  lime, 
together  with  0.3  to  4  per  cent  of  magnesia.  This  may  be  classed 
as  being  very  nearly  a  lime  hardpan,  and  it  is  too  compact  to 
be  penetrated  by  the  roots,  although  it  is  possible  to  bore  into  it 
with  the  soil  auger.  In  nearly  all  cases  where  this  hard  stratum 
is  present  the  trees  show  signs  of  deteriorating.  This  deterioration 
is  seen  in  the  yellowing  of  the  leaves  and  decrease  in  growth  at  the 
tips  of  branches.  It  is  called  "  chlorosis  "  of  the  citrus,  and  is  due 
to  an  excess  of  lime  in  the  soil.  In  such  locations  the  soil  has  become 
water-logged.  Placing  of  tile  drains  in  these  localities  would  draw 
out  of  the  subsoil  the  excess  of  soluble  lime  which  injures  the  trees. 
Frequent  irrigation  coupled  with  eflScient  drainage  would  undoubt- 
edly overcome  to  a  considerable  extent  the  yellowing  of  citrus  trees. 
Planting  of  wind-breaks  of  olives,  figs,  or  other  trees  about  citrus 
groves  has  proven  very  effective  as  a  frost  protection,  especially  in 
the  groves  lying  far  out  on  the  valley  floor. 

The  season  of  picking  oranges  extends  over  several  months.  The 
Washington  Navel  is  picked  in  November  and  the  gathering  of  the 
fruit  continues  until  late  in  February;  seedlings  are  picked  from 
late  December  to  about  May  1,  while  the  Valencias  follow  imme- 
diately after  the  seedlings  and  run  until  the  latter  part  of  June. 

Lemons  are  picked  from  September  to  May.  The  fruit  is  handled 
by  a  local  association,  which  assures  uniform  methods  of  packing 
and  selling  at  the  lowest  possible  cost  to  the  grower.  This  plan 
of  marketing  has  been  very  successful,  and  the  grower  is  now  assured 
that  his  crop  will  be  packed  and  marketed  at  the  lowest  possible 
cost,  and  that  it  will  be  sold  to  the  best  advantage  in  the  eastern 
market. 

The  net  returns  vary  widely  with  the  age  of  the  trees  and  with 
the  care  given  to  the  grove.  A  grove  in  full  bearing  and  in  good 
condition  should  net  the  owners  on  an  average  about  $275  an  acre, 
and  many  orchards  net  close  to  $500  an  acre. 

The  total  area  planted  to  citrus  fruits  at  the  time  the  area  was 
surveyed  was  about  12,300  acres.    Each  year  there  is  considerable 
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increase  in  the  acreage.  Taking  $600  as  the  average  value  per  acre 
this  gives  a  valuation  of  nearly  $8,000,000  for  the  area  in  these 
orchards. 

The  general  soil  and  climatic  conditions  in  this  area  are  favorable 
to  the  growing  of  several  species  of  the  Eucalyptus,  and  as  the  sup- 
ply of  timber  is  decreasing  rapidly  and  the  price  increasing,  the 
planting  of  this  tree  ought  to  be  encouraged.  It  has  a  rapid  upright 
growth  and  requires  no  care  after  the  second  year. 

The  acreage  planted  to  grapes  is  fast  increasing,  the  largest  plant- 
ings being  in  the  vicinity  of  Exeter  and  extending  southward  around 
Lindsay  and  Portersville,  The  principal  varieties  grown  are  Mus- 
cats, Emperor,  Thompson  Seedless,  and  some  Tokay  and  Malaga. 
As  in  all  other  fruit  culture,  in  this  section  a  thorough  cultivation 
of  the  soil  is  the  rule.  The  ground  is  plowed  deeply  and  thoroughly 
harrowed  after  each  irrigation.  Practically  all  of  the  vineyards  are 
planted  on  San  Joaquin  sandy  loam,  there  being  but  a  scattered 
acreage  on  several  other  types  of  soil.  Irrigation  is  necessary  and 
the  water  is  secured  almost  entirely  by  pumping  from  the  under- 
ground supply.  The  furrow  system  of  irrigation  is  used.  The 
vines  are  pruned  early  in  the  spring  before  the  flow  of  sap  com- 
mences. The  waste  wood  is  either  hauled  away  in  wagons  to  be 
burned,  or  is  burned  in  the  field  in  a  portable  sheet-iron  furnace 
drawn  between  the  rows.  Raisin  grapes  yield  from  1  to  2  tons  of 
raisins  per  acre,  and  usually  net  the  growers  about  3  cents  a  pound. 

On  the  alluvial  lands  along  the  Tule  and  Eaweah  rivers  and  to 
a  certain  extent  on  the  lighter  San  Joaquin  soils  some  deciduous 
fruits  are  grown.  Apricots,  peaches,  prunes,  and  plums  are  pro- 
duced. In  these  orchards,  as  in  other  fruit  sections,  the  cultivation 
of  the  soil  is  thorough  from  the  beginning  of  the  dry  season  to  the 
end. 

Peaches  are  either  shipped  to  one  of  the  large  canneries  in  Visalia 
or  to  one  of  the  packing  houses,  where  the  fruit  is  packed  for  the 
eastern  markets.  Prunes  are  usually  dried  on  trays  spread  out  in 
the  field.  The  fruit  is  sold  by  the  farmer  either  on  the  tree,  to  be 
picked  and  dried  by  the  buyer,  or  the  dried  fruit  is  sold  to  the  pack- 
ing house  directly.    These  fruits  are  always  grown  under  irrigation- 

As  yet  olives  are  not  grown  upon  a  commercial  scale.  The  trees 
are  planted  for  wind-breaks  around  orchards  and  groves.  Judging 
from  the  healthy  appearance  of  the  older  trees,  it  is  believed  that 
olives  could  be  profitably  grown  commercially.  Berries  and  other 
small  fruits  are  not  yet  grown  to  any  extent,  although  small  plant- 
ings occur  near  the  larger  towns  of  the  area.  The  larger  proportion 
of  this  class  of  fruit  consumed  locally  is  shipped  in  by  raiL  It  is 
believed  that  the  production  of  berries  to  supply  the  local  demand 
would  prove  profitable  to  the  owners  of  small  farms. 
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The  alluvial  soils  along  the  river  bottoms  are  well  adapted  to 
alfalfa  and  the  acreage  of  this  crop  is  increasing  rapidly.  On  ac- 
count of  the  high  water  table  irrigation  is  not  absolutely  essential. 
The  yields,  however,  are  somewhat  increased  by  irrigating  the  fields 
after  each  cutting.  The  crop  is  cut  from  three  to  five  times  each 
year,  yielding  about  1  ton  to  the  acre  at  each  cutting.  The  selling 
price  of  the  hay  varies  considerably,  depending  upon  the  supply  of 
native  hay  at  the  time  and  whether  it  is  sold  loose  or  baled,  ranging 
from  $5  to  $16  a  ton.  A  large  proportion  of  the  alfalfa  is  grown  by 
owners  of  dairy  herds  as  a  feed  for  their  stock. 

The  dairy  business  is  increasing  rapidly.  Two  creameries  now 
running  churn  close  to  4,000  pounds  of  cream  each  day,  the  product 
supplying  the  home  market  and  going  to  San  Francisco  and  Los 
Angeles.  The  farmers  are  paid  for  their  cream  according  to  tl^e  pro- 
portion of  butter  fat  it  contains,  and  the  price  varies  from  20  to  33 
cents  a  pound,  depending  upon  the  ruling  quotations  for  butter. 

Data  taken  from  the  United  States  Census  of  1900  show  the  total 
acres  in  farms  in  Tulare  County  to  be  1,059,727,  of  which  over  50  per 
cent  is  improved.  The  value  of  farms  and  improvements  (except 
buildings)  is  stated  as  $15,898,600.  Since  these  figures  were  compiled 
the  increase  in  value  of  farms  has  been  eriormous.  No  figures  are  at 
hand  for  the  entire  county,  but  in  the  Portersville  area  (less  than  10 
per  cent  of  the  entire  county)  a  very  conservative  estimate  of  the  value 
of  the  citrus  groves  alone  is  $10,000,000. 

In  this  area  there  is  a  decided  tendency  toward  small  farms. 
Large  holdings  were  formerly  the  rule  throughout  the  area,  but  many 
of  these  are  now  being  cut  up  into  10,  20,  and  40  acre  tracts,  at  prices 
ranging  from  $50  to  $200  an  acre,  depending  upon  the  proximity  to 
towns  and  the  crops  which  may  be  produced. 

The  general  trend  of  land  values  is  upward,  although  the  prices 
asked  are  seldom  out  of  proportion  to  the  earning  value  of  the  soil. 

SOILS. 

The  soils  of  the  Portersville  area  fall  naturally  into  three  groups, 
each  of  which  is  distinct  as  to  topographic  position,  manner  of 
formation,  and  crop  adaptation.  This  division  is  made  primarily 
upon  method  of  formation,  the  groups  consisting  of  residual  soils, 
or  those  derived  through  the  weathering  of  rock  in  place,  lacustrine 
soils  representing  sediments  laid  down  in  the  quiet  waters  of  lakes, 
and  alluvial  soils  formed  from  deposits  spread  out  over  their  flood 
plains  by  streams. 

The  residual  soils  are  confined  to  that  portion  of  the  area  usually 
referred  to  as  the  foothills  and  also  to  the  low,  narrow  ridges  which 
sometimes  project  from  the  foothills  into  the  valley.    These  soils 
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occur  in  the  highest  portions  of  the  area,  and  are  formed  directly 
from  the  decay  and  weathering  of  the  underlying  granitic  and  meta- 
morphic  rocks.  The  texture  of  the  soils  and  the  surface  slope  are 
such  that  there  is  usually  good  drainage.  The  soil  mantle  is  deep  and 
the  underlying  rocks  are  seldom  exposed  except  in  spots  where  erosion 
has  been  excessive.  The  following  are  the  soil  types  of  residual 
origin :  Portersville  clay  loam  adobe,  Portersville  loam,  Portersville 
coarse  sandy  loam,  and  Rough  stony  land. 

The  second  group  of  soils,  or  those  of  lacustrine  origin,  are  in- 
cluded in  the  San  Joaquin  series  found  upon  the  lower  foothills 
and  the  upper  slopes  of  the  valley.  They  occur  at  a  somewhat  lower 
elevation  than  the  residual  soils,  and  merge  imperceptibly  into  the 
alluvial  or  Hanford  series  of  soils  at  a  still  lower  elevation.  The 
material  from  which  these  soils  are  derived  was  deposited  in  the 
bottom  of  an  inland  lake  during  Pleistocene  time.  Weathering  and 
erosion  has  since  modified  these  old  deposits  to  a  considerable  extent. 
All  of  the  soils  of  this  class  are  usually  underlain  by  an  impervious 
hardpan  at  depths  varying  from  1  to  5  feet.  The  surface  is  often 
rather  flat  and  covered  with  "  hog  wallows  "  and  small,  low  mounds, 
and  both  surface  drainage  and  underdrainage  are  deficient.  The 
following  are  the  soils  which  belong  to  this  class :  San  Joaquin  sandy 
loam,  San  Joaquin  loam,  and  San  Joaquin  clay  adobe. 

The  soils  of  alluvial  origin  are  found  along  all  of  the  main  stream 
courses  in  the  lower  parts  of  the  area,  where  during  the  flood  season 
the  water  usually  leaves  the  stream  banks  and  spreads  out  over  the 
flat  lands  adjoining.  The  sediments  carried  down  from  the  moun- 
tains and  higher  ground  are  spread  out  over  the  bottoms  in  thin 
layers  during  flood  time.  Nearest  the  stream,  or  wherever  the  cur- 
rent is  swiftest,  the  coarser  grades  of  sands  and  gravel  are  dep>osited, 
and  hence  the  origin  of  the  coarser  textured  soils.  Farther  away 
from  the  stream,  or  wherever  the  current  is  sluggish,  the  finer  sedi- 
ments, like  fine  sands,  silt,  and  clay,  are  deposited,  giving  the  finer 
textured  soils.  The  following  are  the  alluvial  types  in  the  area: 
Hanford  sand,  Hanford  sandy  loam,  Hanford  fine  sandy  loam,  Han- 
ford loam,  Poplar  fine  sandy  loam,  Exeter  sandy  loam,  Lewis  clay 
loam,  and  Riverwash. 

During  the  progress  of  the  survey  a  careful  examination  was  made 
of  each  soil  type  to  determine  the  quantity  of  alkali  present.  With 
two  exceptions,  the  soils  are  comparatively  free  from  injurious  salts, 
and  no  anxiety  need  be  felt  upon  this  score.  In  the  Lewis  clay  loam 
northwest  of  Lindsay  there  is  an  average  of  from  0.40  to  0.60  per 
cent  of  alkali  in  the  first  6  feet,  and  4  miles  west  of  Portersville 
there  is  another  small  strip  of  land  which  contains  about  the  same 
quantity.  Both  of  these  areas  are  small  and  unimportant,  and  are 
covered  by  the  characteristic  alkali  vegetation,  such  as  salt  grass,  ink 
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weed,  and  greasewood.  Over  the  rest  of  the  area,  wherever  small 
accumulations  of  alkali  occur,  the  salts  are  practically  all  concen- 
trated within  the  surface  2  or  3  inches  of  the  soil. 

The  following  table  gives  the  names  and  extent  of  the  many  types 
of  soil  mapped  in  the  Portersville  area : 

Areas  of  different  soils. 


Soil. 


San  Joaqnln  sandy  loam 

Porteisrllle  clay  loam  adobe. 

Hanlord  fine  raindy  loam 

San  Joaquin  loam 

Rough  stony  land 

Hanford  sandy  loam 

Portersville  clay  adobe 

PortersyiUe  loam 

Poplar  fine  sandy  loam 


Acres. 

Percent. 

72,960 

34.6 

32,832 

16.6 

22,848 

10.9 

20,992 

10.0 

14,528 

6.9 

9,664 

4.6 

8,064 

3.8 

6,888 

2.8 

6,632 

2.7 

Soil. 


Lewis  clay  loam 

Portersville    coarse    sandy 
loam. 

Riverwash 

Exeter  sandy  loam 

San  Joaquin  clay  adobe 

Hanford  loam 

Hanford  sand 

Total 


Acres.     Percent. 


3,776 
3,392 

2,688 
2,240 
1,984 
1,600 
1,472 


210,660 


1.8 
1.6 

1.8 

1.1 

.9 

.7 
.7 


HANFORD   SAND. 


The  Hanford  sand  consists  of  6  feet  or  more  of  a  light-brown  or 
buff-colored  micaceous  sand.  The  lower  lying  areas  of  this  type 
near  the  streams  frequently  have  a  thin  covering  of  heavy  fine  sandy 
loam,  or  silt,  deposited  by  the  river  at  times  of  overflow.  The  tex- 
ture of  the  subsoil  below  18  or  20  inches  is  subject  to  considerable 
variation,  owing  to  the  occurrence  of  alternating  layers  of  fine  and 
coarse  material  deposited  by  the  shifting  currents  of  the  stream. 
This  soil  occurs  in  elongated  areas  along  the  courses  of  the  Tule  and 
Kaweah  rivers,  and  in  the  courses  of  former  stream  channels  between 
the  Tule  River  and  Deer  Creek.    The  total  area  is  small. 

The  surface  of  this  soil  is  usually  somewhat  cut  and  gullied  by 
streams,  although  in  higher  locations  it  has  a  very  level  surface. 
Owing  to  its  loose,  porous  nature  the  drainage  is  generally  good,  the 
exception  to  this  being  largely  in  the  old  stream  channel  just  south  of 
Tule  River  and  west  of  Piano,  where  the  surface  is  little  above  the 
level  of  the  river  and  where  there  is  more  or  less  standing  water 
throughout  the  year. 

This  type  is  one  of  the  more  recently  formed  soils,  and  in  the 
lower  lying  areas  additional  material  is  being  deposited  annually 
during  periods  of  high  water.  The  soil  is  of  alluvial  origin,  and  the 
larger  portion  of  the  material  has  been  derived  from  the  erosion 
and  weathering  of  granite  rocks  in  the  mountains  to  the  eastward. 

Traces  of  alkali  are  present  only  in  the  poorly  drained  portions 
of  the  type.  The  salts  are  concentrated  on  the  immediate  surface 
of  the  soil,  due  to  the  continued  evaporation  of  water  from  the  high- 
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water  table.  These  alkali  areas  are  of  no  importance,  as  they  are 
too  wet  for  cultivation. 

Near  the  courses  of  the  present  streams  this  soil  supports  a  heavy 
growth  of  Cottonwood,  willow,  sycamore,  and  underbrush.  Along 
the  courses  of  the  old  stream  channels  the  type  is  treeless  and  supports 
a  thin  growth  of  grass  during  the  wet  season. 

But  little  of  the  type  is  under  cultivation.  Portions  of  the  long, 
narrow  strip  extending  northwest  from  Deer  Creek  are  dry  farm^ 
to  grain  along  with  the  adjoining  land,  but  unless  the  season  is 
unusually  wet  scarcely  any  grain  is  produced.  A  part  of  this  type 
along  the  Kaweah  River  north  of  Exeter  is  planted  to  potatoes,  and 
a  yield  of  from  100  to  150  bushels  per  acre  is  secured.  The  water 
table  is  but  a  few  feet  below  the  surface  and  the  crop  is  produced 
without  irrigation.  The  soil  is  generally  deficient  in  organic  matter, 
and  if  it  is  to  be  cultivated  extensively  additions  of  organic  matter 
either  in  the  form  of  stable  manure  or  green  manuring  crops  will 
be  required  to  maintain  its  productiveness.  In  the  higher  and  better 
drained  locations  it  is  believed  that  early  truck  crops  would  succeed. 
On  account  of  its  position  it  is  subject  to  frosts,  and  the  growth  of 
fruits  would  be  attended  with  considerable  risk.  North  of  Poplar 
there  is  a  small  area  of  the  type  that  is  higher  and  better  drained, 
and  here  it  is  believed  that  various  stone  fruits,  alfalfa,  or  truck 
crops  would  prove  successful  under  irrigation. 

The  following  table  gives  the  results  of  mechanical  analyses  of  soil 
and  subsoil  of  the  Hanford  sand : 

Mechanical  analyses  of  Hanford  sand. 


Number. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

sut 

Clay. 

18597  

Soil 

Percent. 
14.1 
23.8 

Per  cent. 
52.5 
37.4 

Percent. 
13.4 
8.9 

Percent. 
11.2 
7.3 

Percent 
1.8 
7.0 

Percent 
6.4 
12.2 

Percent 
1.6 

18698 

Subsoil 

a.7 

HANFORD  SANDY  LOAM. 

The  Hanford  sandy  loam  is  a  light-gray  or  buff-colored  micaceous 
sandy  loam,  with  a  depth  of  6  feet  or  more.  Considerable  quantities 
of  fine  whitish  gravel  are  often  present.  Below  48  inches  the  sandy 
loam  occasionally  grades  into  a  yellowish-brown,  sticky  loam.  This 
type  usually  contains  enough  silt  and  clay  to  make  it  somewhat  sticky, 
and  if  cultivated  when  too  moist  it  breaks  into  hard  clods,  but  if 
handled  at  the  right  time  it  is  easily  cultivated.  The  type  varies 
somewhat,  approaching  sometimes  the  Hanford  sand  in  texture,  and 
where  these  two  soils  are  in  contact  the  boundary  line  is  usually  indefi- 
nite.   North  of  the  St.  Johns  River  the  soil  is  usually  underlain  by  a 
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red  hardpan  at  varying  depths  below  5  feet.  This  soil  occurs  as 
elongated  or  irregular  bodies  associated  with  the  alluvial  soils  along 
both  the  Tule  and  Kaweah  rivers,  and  north  of  the  St.  Johns  River. 
The  total  area  of  this  type  is  9,664  acres,  or  about  4.6  per  cent  of  the 
area  surveyed. 

Having  a  level  and  uniform  surface,  little  or  no  work  is  required 
to  prepare  the  land  for  irrigation.  During  the  wet  season  in  those 
portions  of  the  soil  nearest  the  rivers  the  level  of  the  underground 
water  is  frequently  within  8  feet  of  the  surface,  but  it  soon  falls  to  a 
depth  of  several  feet  with  the  lowering  of  the  water  in  the  streams. 

The  Hanford  sandy  loam  is  alluvial,  having  been  formed  largely 
of  granitic  material  from  the  mountains  reworked  and  deposited  by 
streams  during  floods.  Along  the  Tule  River  on  the  north  traces  of 
alkali  are  generally  present,  but  the  quantity  is  not  sufficient  to  war- 
rant mapping.  The  alkali  is  found  concentrated  in  the  first  inch 
or  two  of  the  surface  soil,  where  it  has  accumulated  through  evapora- 
tion of  water  which  collects  in  these  spots.  In  the  immediate  vicinity 
of  the  streams  this  type  is  usually  covered  with  a  dense  growth  of 
trees  and  underbrush.  Farther  away  the  type  supports  a  growth  of 
native  grasses  and  occasional  groves  of  valley  oak.  When  cultivated 
and  irrigated,  good  yields  of  grain  and  alfalfa  are  secured  and 
deciduous  fruits  and  grapes  do  well.  A  limited  acreage  of  this  soil 
is  dry  farmed  to  grain,  giving  about  the  same  yields  as  are  obtained 
in  the  dry  grain  districts.  A  large  percentage  of  this  soil  is  used  for 
pasture.  This  is  due  not  to  any  lack  of  productiveness  of  the  soil, 
but  for  the  reason  that  some  of  the  land  is  held  in  rather  large  tracts 
and  that  some  of  it  is  not  reached  by  any  irrigation  system  at  present. 

The  following  table  gives  the  results  of  a  mechanical  analysis  of  the 
soil  of  this  type : 


Mechanical  am 

ilpaiM  of 

Banfor 

d  sandy  loam. 

Number. 

Description. 

Fine 
grmyel. 

Coarse 
Htnd. 

Medium 
•and. 

Pine 
land. 

Very  fine 
■and. 

Silt 

Clay. 

18899 

Soil 

Percent. 
7.6 

Per  cent. 
26.1 

Per  cent. 
12.9 

Percent. 
34.8 

Percent. 
7.1 

Percent 
10.2 

Per  cent. 
3.0 

IIANFORD    FINE    HANDY    I>OAM. 

The  Hanford  fine  sandy  loam  consists  of  6  feet  of  light-brown  or 
buff-colored,  very  micaceous  fine  sandy  loam.  Along  the  immediate 
stream  courses  the  subsoil  is  sometimes  stratified  with  finer  or  coarser 
material.  Below  6  feet  the  soil  usually  grades  into  a  heavy  loam, 
but  near  recent  drainage  courses  it  is  usually  underlain  by  sand  and 
gravel.    Very  narrow  strips  of  Hanford  sand  are  sometimes  asso- 
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ciated  with  the  type.  The  type  is  alluvial  in  origin  and  occurs  prin- 
cipally along  the  Tule,  Kaweah,  and  St.  Johns  rivers.  Small,  nar- 
row bodies  are  found  alcHig  Yokobl,  Lewis,  and  Deer  credcs. 

The  topography  of  the  type  varies.  In  the  river  bottoms,  where 
it  is  subject  to  overflow,  the  surface  is  frequently  broken  and  is  more 
or  less  cut  and  gullied.  A  part  of  the  area  along  the  St  J(dms 
River  was  at  one  time  protected  by  a  levee,  but  this  levee  has  not 
been  kept  in  repair  and  at  present  the  soil  is  overflowed  each  season. 
The  higher  Ijdng  areas  are  generally  level,  but  leveling  is  sometimes 
required  before  the  land  can  be  irrigated.  The  soil  drains  readily 
when  the  conditions  are  favorable  and  the  higher  portions  of  tlie 
type  are  free  from  standing  water. 

Along  the  streams  the  water  level  is  within  a  short  distance  of  the 
surface  and  the  land  is  wet  throughout  the  greater  part  of  the  year. 
Drainage  of  the  type  in  such  locations  is  hardly  practicable,  as  they 
are  too  near  the  level  of  the  streams. 

This  type,  like  the  other  alluvial  soils  of  the  area,  is  made  up 
largely  of  wash  from  the  granitic  mountains  and  foothills,  which 
has  been  subjected  to  the  assorting  action  of  water  and  deposited 
during  flood  times  upon  the  lowlands. 

Alkali  is  nearly  always  present  in  this  soil,  but  usually  in  quanti- 
ties less  than  0.20  per  cent  in  the  upper  6  feet  of  soiL  The  alkali 
is  concentrated  near  the  surface  and  below  that  the  soil  is  practically 
free.  West  of  Portersville,  however,  there  is  a  small  area  where  the 
alkali  averages  from  0.40  to  0.60  per  cent,  and  here  the  distribution 
of  the  alkali  salts  is  nearly  uniform  throughout  the  soil  to  a  d^th 
of  6  feet. 

This  type  was  originally  forested  with  a  heavy  growth  of  cotton- 
wood  and  adjacent  to  the  streams  it  supported  a  dense  growth  of 
willow,  sycamore,  vines,  and  imderbrush.  A  considerable  portion 
of  the  native  vegetation  is  still  standing. 

A  limited  area  is  under  cultivation;  the  greater  part  of  this  is 
irrigated  with  water  drawn  from  some  of  the  canals  in  the  vicinity. 
The  problem  of  obtaining  sufficient  water  is  a  very  serious  one,  as 
the  streams  go  dry  during  the  summer.  The  supply  should  be  sup- 
plemented by  pumping  from  shallow  wells,  as  the  water  table  lies 
within  a  short  distance  of  the  surface.  The  Hanford  fine  sandy  loam 
is  devoted  largely  to  pasturing  stock  and  dairy  cattle.  The  yields 
of  grain,  alfalfa,  corn,  potatoes,  grapes,  berries,  and  deciduous  fruits 
are  good. 

A  phase  of  this  type,  consisting  of  from  24  to  54  inches  of  a  light- 
brown  micaceous  fine  sandy  loam,  underlain  by  a  coarse  whitish  river 
sand,  occurs  in  long,  narrow  areas  along  the  Tule  River  west  of 
Portersville.    The  surface  is  fairly  level,  although  occasional  low 
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swales  are  found,  and  adjacent  to  the  river  the  surface  is  usually  cut 
by  flood  channels.  The  subsoil  represents  depositions  of  an  old 
stream,  while  the  surface  soil  is  more  recent  alluvial  material 
weathered  from  the  granites  of  the  mountains  and  washed  down  by 
the  streams  to  lower  levels. 

No  harmful  accumulations  of  alkali  are  present  in  this  phase  of  the 
type.  The  native  vegetation  consists  of  a  heavy  growth  of  cotton- 
wood,  willow,  and  underbrush.  The  treeless  portions  afford  good 
grazing.  Practically  none  of  it  is  under  cultivation.  It  is  used 
largely  for  pasture. 

The  following  table  gives  the  average  results  of  mechanical 
analyses  of  the  soil  and  subsoil  of  this  type : 

Mechanical  analyses  of  Hanford  fine  sandy  loam. 


Ntunber. 

Description. 

Fine 
gravel. 

Coarse 
fiand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
■and. 

8Ut. 

aay. 

18701,18702,18703, 

18723,18726.... 

18724,18726 

Soil 

Percent.. 
2.8 
12.9 

Percent 

6.8 

26.1 

Percent 
2.0 
10.6 

Percent. 
22.2 
18.6 

Percent 

22.  S 

8.9 

Percent. 
88.0 
18.9 

Percent. 
6.8 

Subsoil 

6.1 

The  following  samples  contained  more  than  one-half  of  1  per  cent  of  calcium  carbonate 
(CaCO»)  :  No.  18701,  8.49  per  cent;  No.  18702.  2.30  per  cent. 


EXETEB   SANDT  LOAM. 


The  Exeter  sandy  loam  consists  of  6  feet  of  dark  or  reddish-brown 
coarse  sandy  loam  usually  containing  considerable  fine  gravel.  The 
soil  materials  are  mainly  the  wash  from  areas  of  the  red  San  Joaquin 
soils,  with  smaller  additions  of  wash  from  the  soils  of  the  Porters- 
ville  series  occurring  in  the  adjacent  hills.  A  relatively  large  pro- 
portion of  clay  and  silt  is  usually  present,  and  this  makes  the  soil 
sticky  and  gives  it  a  tendency  to  bake  in  hard  clods  if  cultivated  too 
soon  after  a  rain  or  after  irrigation.  Along  the  boundary  line  be- 
tween this  type  and  the  soils  of  the  San  .Joaquin  series  the  compact 
red  clay  or  hardpan  of  the  latter  is  often  encountered  in  the  lower 
depths,  indicating  that  the  Exeter  sandy  loam  has  been  deposited  at 
a  later  date  than  the  soils  of  the  San  Joaquin  series. 

This  type  occurs  north  of  Exeter.  Its  surface  is  remarkably  level, 
little  if  any  work  being  required  to  prepare  the  land  for  irrigation. 
Although  the  soil  is  somewhat  sticky,  it  allows  a  ready  passage  of 
the  water  and  permits  cultivation  soon  after  irrigation.  The  level  of 
the  ground  water  is  usually  below  25  feet.  This  soil  is  an  alluvial 
deposit,  and  represents  a  former  course  of  Yokohl  Creek. 

This  type  is  entirely  free  from  alkali,  and  is  dry  farmed  to  a  small 
extent  to  grain,  but  its  chief  value  lies  in  its  adaptation  to  citrus 
fruits,  and  to  grapes,  peaches,  and  other  deciduous  fruits. 
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The  following  table  gives  the  results  of  mechanical  analyses  of  the 
soil  and  subsoil  of  this  type : 

Mechanical  analyses  of  Exeter  sandy  loam. 


Number. 

Detcriptkm. 

Fine 
giaveL 

Coarse 

■UMl 

Medium 
iand. 

Fine 
Hmd. 

Very  fine 
•aiKl. 

8ilt. 

Clay. 

18096 

Soil 

Percent 
4.3 

8.8 

Percent 
17.1 
24.8 

Percent 
7.8 
U.6 

Percent. 
17.5 
M.9 

Percent 
7,8 
76 

At  ant 
81.7 
17.4 

Pier  ont 
14.5 

IMM 

SubMil 

16  4 

POPLAB  FINE  SANDT  LOAM. 


The  Poplar  fine  sandy  loam  consists  of  from  24  to  48  inches  of  a 
light-brown  or  buff-colored,  micaceous  fine  sandy  loam,  underlain 
to  a  depth  of  6  feet  or  more  by  a  reddish  or  yellowish-brown  heavy 
loam  or  light  clay  loam.  The  surface  soil  is  light,  friable,  and  easily 
cultivated,  while  the  subsoil  is  heavy,  sticky,  and  contains  but  very 
little  mica.  In  a  few  cases  a  hardpan  similar  to  that  underlying  the 
San  Joaquin  soils  is  found  within  6  feet  of  the  surface. 

This  soil  is  found  in  the  vicinity  of  the  Tule  River,  and  generally 
occurs  in  small,  irregular-shaped  areas.  The  largest  body  lies  north- 
west of  Portersville,  and  covers  an  area  of  a  little  over  3  square  miles. 
The  surface  features  are  nearly  level,  although  local  areas  are  so 
irregular  as  to  necessitate  leveling  before  irrigation  can  be  practiced. 
Upon  the  nonirrigated  parts  of  the  type  the  natural  drainage  is  suffi- 
cient to  take  care  of  the  usual  slight  rainfall,  but  in  irrigated  areas 
considerable  difficulty  is  experienced  with  waterlogging  if  great  care 
is  not  taken  in  applying  the  exact  quantity  of  water  required.  The 
surface  soil  is  alluvial  in  formation,  the  material  having  been  trans- 
ported long  distances,  coming  originally  from  the  granite  rocks  of 
the  Sierra  Nevada  Range.  The  subsoil  is  largely  reworked  Pleisto- 
cene material  mixed  more  or  less  with  more  recent  alluvial  material 
The  type  is  practically  free  from  alkali.  The  native  vegetation  con- 
sists of  a  scattering  growth  of  valley  oak  and  cottonwood  and  a  good 
growth  of  grass. 

A  considerable  part  of  this  type  is  uncultivated,  being  used  for 
pasturing  dairy  and  range  cattle.  The  cultivated  area  is  planted 
chiefly  to  alfalfa,  small  fruits,  and  deciduous  tree  fruits,  and  to  some 
extent  is  used  for  trucking  by  Chinamen. 

Of  the  alluvial  types  this  soil  should  become  one  of  the  most  val- 
uable in  the  area  on  account  of  the  heavy  subsoil,  which  holds  water 
well  and  favors  economical  irrigation. 
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The  following  table  gives  the  average  results  of  mechanical  analyses 
of  the  soil  and  subsoil  of  this  type : 

*   Mechanical  analyses  of  Poplar  fine  sandy  loam. 


Number. 

DeBcriptlon. 

Fine 
gravel. 

OcMurse 
Band. 

Medium 
gand. 

Fine 
■and. 

Veryflne 
■and. 

sut. 

Clay. 

18707,18709 

Boil 

PareetU. 
0.8 
2.8 

Pereeid. 
4.4 

9.7 

Pereettt. 
8.0 

7.1 

Perceni, 
24.7 
19.7 

Percent 
19.2 
14.1 

Percent, 
88.6 
88.1 

Percent 
8.7 

18708,18710 

BubioU 

18.8 

POSnUUiVILLB  OOABSE  BAIIDT  LOAM. 

The  Portersville  coarse  sandy  loam  consists  of  from  12  to  72  inches 
of  a  black,  micaceous,  rather  coarse  sandy  loam,  underlain  by  granite 
rock.  The  soil  contains  varying  quantities  of  silt,  and  the  lower- 
lying  areas  have  a  heavier  texture. 

This  type  is  confined  largely  to  Frazier  Valley  and  to  an  area  near 
Lemoncove.  It  lies  mainly  along  the  lower  slopes  of  the  foothills, 
although  one  body  extends  into  the  small  wash  depression  in  the 
northern  part  of  Frazier  Valley.  It  is  well  drained,  except  on  the 
lower  slopes,  where  seepage  water  accumulates.  It  is  a  residual 
soil  derived  from  the  underlying  granite,  but  has  been  more  or  less 
modified  by  alluvial  agencies  and  wash. 

A  lighter-textured  phase  of  the  type  lies  along  the  higher  lands 
south  of  Lemoncove,  and  smaller  areas  occur  near  Naranjo  and  in 
the  northeastern  part  of  Frazier  Valley.  This  phase  consists  of  from 
24  to  72  inches  of  brown  or  sometimes  grayish  sandy  loam,  underlain 
by  masses  of  granitic  rock.  The  soil  contains  varying  quantities  of 
sharp,  angular  fine  gravel  or  coarse  sand,  and  bowlders  and  rock  out- 
crops are  of  common  occurrence. 

Not  much  of  this  type  of  soil  is  under  cultivation,  though  it  is 
sometimes  devoted  to  the  dry  farming  of  grain.  If  irrigation  water 
were  available  it  would  prove  well  adapted  to  citrus  and  probably  to 
deciduous  fruits. 

The  following  table  gives  the  average  results  of  mechanical  analy- 
ses of  the  soil  of  this  type : 

Mechanical  analysis  of  Portersville  coarse  sandy  loam. 


Number. 

Description. 

Pine 
ffiavel. 

Coarse 
■and. 

Medium 
■and. 

nne 
aaAd. 

Very  fine 
■and. 

Silt. 

Clay. 

18694,  lg721 

Soil 

Percent. 
6  A 

PerccrU. 
20.0 

Percent 
10.3 

Percent 
21.6 

Percent. 
9.4 

Percent 
92.8 

Percent 
9.9 
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FOBTEBSYILLE  LOAM. 

The  Portersville  loam  consists  of  18  to  72  inches  of  grayish-red 
loam,  carrying  some  mica  and  underlain  by  granite  bed  rock.  The 
upper  part  of  the  soil  contains  varying  quantities  of  waterwom 
bowlders  and  gravel,  while  in  the  lower  part  there  usually  occur 
appreciable  quantities  of  coarse  angular  sand  or  fine  gravel,  which 
represents  partially  decomposed  granite. 

This  soil  is  confiRed  largely  to  the  granite  foothills  skirting  Fra- 
zier  Valley,  Pleasant  Valley,  and  the  valley  along  the  South  Tule 
River.  In  the  upper  Pleasant  Valley  a  considerable  body  of  the  type 
juts  out  from  the  hills  and  forms  a  mesa  about  3  miles  long  along  the 
Tule  River.  In  Pleasant  Valley  the  surface  is  very  uniform,  while  in 
the  Frazier  and  South  Tule  valleys  it  is  rolling  and  sometimes  marked 
by  rock  outcrop. 

The  type  is  residual  in  origin,  being  derived  from  the  underlying 
granite.  It  has,  however,  been  more  or  less  modified  in  places  by  rain 
wash  and  alluvial  action.  The  type  is  free  from  alkali.  In  the  lower 
locations  the  natural  vegetation  consisted  of  a  few  scattering  valley 
oaks,  while  in  higher  and  drier  locations  there  were  no  trees.  Aside 
from  a  small  section  in  upper  Pleasant  Valley  and  along  South  Tule 
River  devoted  to  the  culture  of  citrus  fruits,  this  soil  is  given  over  to 
dry  farming  of  grain  or  to  pasture. 

The  following  table  gives  the  results  of  a  mechanical  analysis  of  the 
soil  of  this  type : 

Mechanical  analysis  of  Portersville  loam. 


Noinber. 

Description. 

Pine 
gravel. 

Coarae 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

Silt. 

Clay. 

18722 

Soil 

PereenL 
4.0 

Percent 
U.2 

PereenL 
9.0 

PereenL 
28.9 

PereenL 
8.6 

Percent 
22.5 

Percent 
20.8 

HANFOBD    LOAM. 


The  Hanford  loam  consists  of  from  28  to  60  inches  of  a  very  dark- 
gray  or  black  micaceous  loam  which  is  underlain  by  a  heavy  yellowish 
or  reddish-brown  loam  or  light  clay  loam.  The  texture  of  this  type 
is  quite  uniform,  except  in  the  vicinity  of  the  San  Joaquin  types, 
where  the  texture  of  the  surface  soil  approaches  a  clay  loam. 

Only  two  bodies  of  this  soil  occur  in  the  area.  These  are  situated 
6  miles  southwest  ot  Lindsay,  along  the  western  edge  of  the  survey. 
The  surface  is  level  and  the  area  has  no  local  drainage  channeL  On 
account  of  the  light  rainfall,  however,  it  does  not  suffer  from  an  excess 
of  ground  water. 
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The  surface  soil  of  this  type  is  alluvial  material  and  was  deposited 
in  quiet  water,  while  the  subsoil  is  composed  of  material  similar  to 
that  forming  the  San  Joaquin  series,  although  it  has  been  somewhat 
modified  by  alluvial  agencies.  The  soil  is  largely  devoted  to  grazing, 
but  some  of  it  is  under  irrigation  and  sown  to  alfalfa,  which  gives  a 
yield  of  from  3^  to  6  tons  per  acre.  This  soil  has  proved  valuable  in 
the  production  of  this  crop.  Owing  to  the  heavy  subsoil,  which  has 
the  capacity  to  retain  moisture,  it  would  seem  to  be  a  suitable  soil 
for  grapes  and  small  fruits. 

The  following  table  gives  the  results  of  mechanical  analyses  of  the 
soil  and  subsoil  of  this  type : 

Mechanical  analyses  of  Hanford  loam. 


Number. 

Description. 
Soil 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Veryflne 
san^. 

Silt. 

Clay. 

18706 

Percent. 

1.7 

.9 

Percent. 
6.1 
6.4 

Percent 
6.7 
6.7 

Percent. 
17.4 
19.1 

Percent 
9.6 
13.6 

PerccTit. 
89.8 
83.5 

Percent. 
18  8 

18706 

Subsoil 

19.4 

LEWIS   CLAY   LOAM. 

The  Lewis  clay  loam  consists  of  6  feet  or  more  of  a  heavy  grayish 
clay  loam.  The  subsoil  sometimes  shows  strata  of  gravel  or  fine 
sand,  and  in  a  few  places  a  soft  hardpan  about  3  inches  in  thickness 
was  encountered.  These  variations  do  not  occur  with  sufficient  fre- 
quency to  be  considered  a  characteristic  of  the  type. 

This  type  occupies  a  long,  narrow  area  stretching  across  the  lower 
part  of  T.  19  S.,  Rs.,  26  and  27  E.,  and  extending  into  the  northern 
portion  of  T.  20  S.,  R.  26  E.  The  surface  of  this  type  is  uneven 
and  is  very  similar  to  the  hog-wallow  phase  of  the  San  Joaquin 
series.  An  ill -defined  wash  extends  across  a  portion  of  this  type, 
indicating  a  former  course  of  Lewis  Creek.  It  receives  the  flood 
waters  from  Lewis  Creek  during  the  wet  season,  and  on  account  of 
the  impervious  nature  of  the  subsoil,  water  often  stands  in  the  depres- 
sions for  long  periods  of  time.  The  type  is  alluvial  in  origin  and 
represents  fine  sediments  carried  by  Lewis  Creek  and  deposited  in  a 
body  of  quiet  water. 

Alkali  is  always  present  and  averages  from  0.40  to  0.60  per  cent 
for  the  upper  6  feet  of  soil.  The  salts  are  rather  uniformly  dis- 
tributed, though  the  second  foot  usually  carries  somewhat  more  than 
the  rest  of  the  profile.  Except  for  grazing,  the  type  is  of  no  agri- 
cultural importance  on  account  of  the  alkali  and  poor  drainage,  and 
none  of  it  is  under  cultivation.  Reclamation  would  prove  difficult, 
owing  to  the  lack  of  natural  drainage,  and  the  probable  returns  might 
never  justify  the  expense. 

Digitized  by  VjOOQIC 


1820         FIELD  OPEHATIONS  OP  THE  BUREAU  OF  SOILS,  1908. 

The  following  table  gives  the  results  of  a  mechanical  analysis  of 
the  soil  of  this  type : 


Mechanical  analysis  of  Lewis  clay  loam. 

Number. 

DeflorlpUon. 
Soil 

Fine 

COWM 

land. 

Medium       Fine 
iand.        sand. 

Very  fine 
sand. 

8Ut. 

Claj. 

18704 

Ptrcent. 
0.7 

2.3 

PerctmL    Ptrctnt, 
1.9             8.» 

Percent 
14.4 

Percent 
49.8 

Percent. 
22.S 

SAN    JOAQUIN    SANDY    LOAM. 

The  San  Joaquin  sandy  loam  consists  of  from  1  foot  to  6  feet  of 
coarse  sandy  loam  varying  in  color  from  a  deep  red  to  a  grayish  red. 
This  is  underlain  by  a  dense,  impenetrable  red  hardpan  which  varies 
in  thickness  f roni  3  or  4  inches  to  as  many  feet.  This  hardpan  occurs 
at  varying  depths  beneath  the  surface,  the  average  being  about  2^ 
feet.  The  material  beneath  the  hardpan  is  a  sandy  loam  very  similar 
in  texture  to  the  surface  soil. 

In  general  there  is  little  variation  in  the  texture  of  this  soil,  ex- 
cept along  the  lines  of  contact  with  the  heavier  soils  of  the  same 
series.  In  the  vicinity  of  Lindsay  there  is  a  considerable  area,  how- 
ever, which  has  been  more  or  less  modified  by  earlier  washes  from 
Lewis  Creek.  The  texture  of  the  soil  here  is  somewhat  lighter  and 
it  is  more  friable  and  contains  some  mica.  The  color  is  a  brownish 
red.  The  red  hardpan  is  found  everywhere  beneath  this  area,  al- 
though at  a  somewhat  greater  depth  than  usual. 

The  surface  soil  of  the  San  Joaquin  sandy  loam  is  sticky  when 
wet  and  where  not  cultivated  becomes  hard  and  compact,  but  under 
careful  cultivation  it  is  friable  and  easily  worked. 

This  soil  is  the  most  extensive  of  any  in  the  area,  and  were  it  not 
for  the  intervening  alluvial  fans  it  would  form  a  continuous  body 
through  the  entire  length  of  the  area.  The  surface  ranges  from 
level  to  uneven,  the  latter  condition  the  result  of  hog- wallow  depres- 
sions and  numerous  small  low  mounds,  the  elevation  of  which  varies 
from  1  to  4  feet.  This  hog-wallow  surface  is  best  developed  near 
Lincove,  where  the  distance  between  the  mounds  is  seldom  more  than 
15  feet  and  the  height  of  the  mounds  as  much  as  3  or  4  feet. 

The  San  Joaquin  sandy  loam  is  practically  without  any  local 
drainage.  Along  the  line  of  contact  with  alluvial  soils,  however, 
short  washes  serve  to  drain  small  areas  during  the  wet  season,  and 
north  of  Exeter  Yokohl  Creek  and  a  wash  afford  some  drainage. 
Over  the  greater  part  of  \he  type,  however,  the  rainfall  is  removed 
mainly  by  surface  evaporation.  When  wet  the  soil  has  a  peculiar 
boggy  property  and  when  a  certain  moisture  content  is  reached  the 
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soil  loses  all  cohesion  and  resembles  quicksand.  In  well-packed  roads, 
however,  the  soil  generally  remains  firm  throughout  the  rainy  season. 

The  type  is  lacustrine  in  origin  and  is  of  Pleistocene  age.  Since 
deposition  in  the  ancient  lake  it  has  been  somewhat  modified  in 
places  by  alluvial  agencies.  In  some  cases  the  original  soil  has  been 
removed  by  streams  and  a  distinctly  alluvial  soil  laid  down  over 
the  hardpan.  In  other  cases  the  modification  is  the  result  of  a  simple 
reworking  of  the  material  with  the  addition  of  some  stream  sediments. 

Along  the  contact  of  this  soil  with  the  alluvial  soils  there  is  some- 
times found  a  narrow  belt  in  which  the  surface  soil  contains  a  little 
alkali,  but  the  quantity  is  never  sufficient  to  cause  any  concern.  Aside 
from  these  limited  areas  the  type  is  free  from  alkali. 

In  general  the  type  is  treeless,  but  occasionally  where  the  hardpan 
lies  at  considerable  depth  below  the  surface  a  scattering  growth  of 
valley  oak  is  found.  It  supports  a  good  spring  growth  of  grass  and 
wild  oats. 

At  the  present  time  the  larger  proportion  of  the  type  is  dry-farmed 
to  grain.  A  few  small  fields  of  alfalfa  were  seen  and  seemed  to  be 
making  a  fair  growth  where  sufficient  water  had  been  supplied.  The 
type  is  being  rapidly  planted  to  grapes  and  citrus  fruits;  and  the 
latter  will  do  well  wherever  the  climatic  conditions  are  favorable, 
provided  the  hardpan,  if  lying  near  the  surface,  be  broken  up.  The 
soil  is  well  adapted  to  the  production  of  Tokay,  Emperor,  and  seed- 
less grapes. 

Water  is  available  for  the  irrigation  of  this  soil  by  pumping  from 
an  underground  source,  the  level  of  which  ranges  from  25  to  50  feet 
below  the  surface.  The  returns  received  from  fruit  grown  on  this 
type  justify  the  expense  of  irrigating  by  pumping.  With  the  expan- 
sion of  the  area  devoted  to  the  growth  of  citrus  and  other  fruits  this 
soil  will  play  a  prominent  part  in  the  future  agriculture  of  this 
section. 

The  following  table  gives  the  results  of  mechanical  analyses  of  the 
soil  and  subsoil  of  this  type: 

Mechanical  analyses  of  San  Joaquin  sandy  loam. 


Nmnber. 

Dewription. 

Pine 
gravel. 

Goane 
iand. 

Medium 
sand. 

Fine 
Band. 

Very  fine 
sand. 

sut. 

Clay. 

18718 

Soil 

Per  cent, 
8.4 
10.6 

PercenL 
20.7 
21.8 

Per  cent. 
».l 
8.1 

Percent. 
16.8 
16.2 

PercenL 
10.0 
18.1 

Percent. 
28.4 
22.9 

Percent. 
7.0 

18719 

Snbfloil 

a6 

SAN   JOAQiriN   LOAM. 


The  8an  Joaquin  loam  consists  of  from  1  to  6  feet  of  a  heavy  red 
loam,  which  is  very  uniform  down  to  within  2  or  3  inches  of  the  hard- 
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pan,  where  it  becomes  more  sandy.  The  hardpan  varies  in  thickness 
from  2  to  18  inches,  the  average  thickness  being  about  7  inches.  This 
is  underlain  by  a  lighter  soil  material  closely  resembling  that  found 
below  the  hardpan  of  the  San  Joaquin  sandy  loam.  Tlie  line  of 
demarcation  between  this  soil  and  the  latter  type  is  usually  mdistinct 
as  they  merge  gradually  into  each  other.  Between  this  soil  and  the 
San  Joaquin  clay  adobe,  however,  the  boundary  is  definite. 

Thi^  type  is  very  sticky  when  wet  and  becomes  hard  and  compact 
when  dry.  The  surface  is  broken  by  numerous  small  mounds  and  hog 
wallows  and  leveling  is  necessary  before  irrigation  can  be  practiced. 

The  San  Joaquin  loam,  although  rather  widely  distributed,  does 
not  occur  in  large  areas.  The  largest  area  lies  east  of  the  line  of  the 
railroad  from  Strathmore  Station  toward  the  foothills,  near  Orange- 
hurst,  southwest  of  Lindsay  and  near  Portersville.  Along  a  line  of 
contact  with  this  soil  and  the  alluvial  soils  of  the  Kaweah  River  there 
is  a  drop  of  from  2  to  10  feet 

Practically  no  drainage  ways  traverse  this  soil,  but  as  in  case  of  the 
San  Joaquin  sandy  loam  small  areas  of  it  are  drained  by  a  few  short 
draws  eirtending  from  the  river  bottoms. 

The  type  is  lacustrine  in  origin,  having  been  deposited  in  Pleisto- 
cene time,  but  it  has  been  more  or  less  altered  by  subsequent  ero&dve 
agencies.  Although  scattered  trees  of  valley  and  blue  oak  occur  near 
the  alluvial  soils,  or  where  the  hardpan  is  at  a  considerable  depth,  the 
San  Joaquin  loam  is  generally  treeless.  Native  grasses  and  wild  oats 
flourish  and  are  cut  for  hay  or  grazed.  The  greater  portion  of  the 
type  is  devoted  to  dry  farming  or  used  as  pasture.  Adjoining  the 
adobe  soils  along  the  foothills  an  increasing  acreage  is  being  planted 
to  citrus  fruits  with  good  results.  For  the  successful  growing  of  these 
trees  it  is  necessary  to  break  up  the  hardpan  by  blasting.  It  is  be- 
lieved that  grapes  and  small  fruits  would  do  well. 

The  following  table  give^  the  results  of  a  mechanical  analysis  of 
the  soil  of  this  type : 

Mechanical  analyHs  of  San  Joaquin  loam, 


Number. 

Deicriptlon. 

nne 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Pine 
sand. 

Very  fine 
sand. 

Silt, 

day. 

18716 

Soil 

Percent. 
1.8 

FercenL 
7.6 

Percent 
6.0 

Percent 
13.0 

Percent 
10.6 

Percent. 
88.0 

Perc^U. 
2S.8 

SAN  JOAQUIN  CLAY  ADOBE. 

The  San  Joaquin  clay  adobe  consists  of  from  1^  to  6  feet  of  clay, 
with  the  characteristic  adobe  property  of  checking  upon  the  surface 
when  dry.  The  color  of  this  soil  is  dark  red — somewhat  darker 
than  the  other  soils  of  this  series.    It  is  underlain  by  a  dense  red 

Digitized  by  VjOOQIC 


SOIL  SURVEY  OF  THE  PORTERSVILLE  AREA,  CALIFORNIA.       1323 

hardpan,  which  varies  considerably  in  thickness,  but  has  an  average 
thickness  of  about  7  inches.  This  soil  is  confined  to  two  small  areas 
about  4  miles  southwest  of  Lindsay,  a  small  area  near  Exeter,  and 
one  near  Strathmore.  It  is  the  least  extensive  of  the  San  Joaquin 
soils.  It  is  without  any  local  drainage  whatever,  and  the  hog- wallow 
depressions  hold  water  long  after  the  surface  of  the  surrounding 
country  has  become  dry. 

This  type  is  also  lacustrine  in  origin  and  of  Pleistocene  age.  It  is 
devoted  entirely  to  grazing  or  to  dry  farming. 

The  following  table  gives  the  results  of  a  mechanical  analysis  of 
the  soil  of  this  type: 

Mechanical  analysis  of  San  Joaquin  clay  adobe. 


Namber. 

DeBcription. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  line 

Silt 

Clay. 

18720 

Soil 

Percent. 
0.5 

PereenL 
2.4 

Percent, 
1.8 

Percent. 
10.4 

Percent 
11.1 

PereenL 
82.0 

Percent. 
41.4 

POBTEBSVILLE  CLAY  LOAM  ADOBE. 


The  Portersville  clay  loam  adobe  consists  of  from  2  to  6  feet  of  a 
heavy  dark-brown  clay  loam  carrying  quantities  of  subangular  rock 
fragments  varying  in  size  from  small  stones  to  pieces  several  inches 
in  diameter.  Northeast  of  Redbank,  along  the  eastern  slope  of 
Badger  Hill  and  on  the  slopes  south  of  Deer  Creek,  there  are  small 
areas  where  the  rock  fragments  in  the  soil  are  so  numerous  as  to 
make  the  type  approach  a  stony  loam  adobe,  otherwise  the  texture 
of  the  surface  soil  is  remarkably  uniform  throughout  the  entire  area. 
The  presence  of  the  rock  fragments  sometimes  interferes  to  some 
extent  with  cultivation.  When  dry  and  hard  it  is  practically  im- 
possible to  cultivate  the  soil,  and  after  rains  or  irrigation  it  can  not 
be  cultivated  for  a  week  or  so  on  account  of  its  sticky  nature. 

The  subsoil  is  a  somewhat  lighter  textured  material  and  varies  in 
color  from  .a  reddish  brown  to  almost  white.  It  usually  carries  con- 
siderable lime  and  is  locally  spoken  of  as  "  marly."  The  subsoil  is 
more  compact  than  the  soil,  and  occasionally  at  depths  varying  from 
3  to  5  feet  a  still  more  compact  layer  closely  resembling  a  hardpan 
is  found.  In  such  areas  the  percentage  of  lime  is  considerably  above 
the  average  and  the  compact  stratum  is  probably  due  to  the  cement- 
ing action  of  this  salt.  In  uncultivated  areas  underlain  by  this 
stratum  the  surface  checks  upon  drying,  and  where  the  checking  is 
extreme  it  is  locally  known  as  "  dry  bog  "  adobe. 

This  type  is  found  bordering  the  outer  slopes  of  the  foothills  from 
the  southern  boundary  of  the  area  nearly  to  Lemoncove,  unbroken 
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except  for  narrow  strips  where  stream  courses  issue  from  the  hills. 
North  of  Lemoncove  the  type  is  broken  at  intervals  by  other  soils. 
A  few  small  areas  occur  along  the  foothill  slopes  in  the  Frazier  and 
Pleasant  valleys.  In  general,  the  type  is  confined  to  the  lower  slopes 
of  the  foothills,  but  near  Piano,  south  of  Deer  Creek,  and  east  of 
Strathmore,  it  projects  out  into  the  valley  on  ridges  somewhat  higher 
than  the  surrounding  country.  Along  the  foothills  the  surface  slope 
of  this  soil  is  quite  steep,  gradually  becoming  less  as  it  nears  the 
valley  soils.  The  uniform  slope  of  the  surface  occasionally  is  broken 
by  narrow  washes  formed  by  drainage  water  from  the  higher  slopes 
during  the  wet  season.  Between  Deer  Creek  and  Piano  it  occupies 
two  ridges,  which  project  out  into  the  valley  and  stand  considerably 
higher  than  the  adjacent  soils,  while  east  of  Strathmore  it  is  but  little 
above  the  surrounding  country.  Owing  to  the  heavy  nature  of  the 
soil  and  the  steep  surface  slope  the  surface  drainage  of  the  type  is 
good,  but  it  has  a  tendency  to  crack,  which  favors  the  absorption  of 
water  during  the  early  part  of  the  rainy  season.  The  subsoil  is 
exceedingly  compact  and  holds  the  moisture  well. 

The  Portersville  clay  loam  adobe  is  a  residual  soil  derived  from 
the  weathering  and  decomposition  of  the  underlying  metamorphic 
and  granitic  rocks.  Associated  with  these  rocks  is  magnesite  and 
lime,  the  decomposition  of  which  probably  accounts  for  the  marly 
characteristic  of  the  subsoil.  Where  the  metamorphic  rocks  border 
higher  lying  masses  of  granitic  rocks  the  soil  from  the  latter  some- 
times washes  down  and  imparts  a  sandier  texture  to  the  type,  while 
along  the  lower  slopes  the  texture  is  usually  heavier,  due  to  the 
gradual  downward  movement  of  the  finer  soil  particles. 

This  soil  is  free  from  alkali.  The  subsoil,  however,  is  occasionally 
highly  calcareous  in  small  areas,  and  in  such  places  the  growth  of 
citrus  trees  is  affected  to  a  greater  or  less  extent.  This  type  was 
originally  devoid  of  any  forest  growth,  but  it  supports  a  good 
growth  of  native  grasses.  It  is  one  of  the  most  valuable  types  in 
the  area  because  of  its  special  adaptation  to  the  orange  and  lemon. 
It  was  formerly  devoted  to  the  production  of  grain,  but  practically 
all  of  it  is  now  planted  in  citrus  groves. 

The  following  table  gives  the  results  of  mechanical  analyses  of 
the  soil  and  subsoil  of  this  type : 


Mechanical  analyses  of  PortentUle  clay  loam  adohe. 

Ktimber. 

Description. 

Fine 
gniTel. 

Coane 
sand. 

Medium 
sand. 

sand. 

Very  fine 
sand. 

sot. 

Clmy. 

18711 

Soil           

ferteia. 
4.8 
8.1 
10.4 

8.4 

6.9 

17.2 

PerctnU 
4.1 
8.8 
7.7 

PtrceiiL 

7*8 

7.» 

12.8 

Areenl. 
8.8 
9.6 
9.5 

/>leremC. 
82.3 
82.1 
17.7 

Arcmt 
86.1 

18712 

Subsoil 

K.2 

1871B 

Lower  subsoil 

M.6 
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POBTEBSVIIJJB  CLAT  APOBE. 


The  Portersville  day  adobe  consists  of  a  heavy  black  clay  adobe 
6  feet  or  more  in  depth.  Occasionally  a  few  small  rock  fragments 
are  present  and  in  the  western  portion  of  Frazier  Valley,  n(Mrth  of 
Stony  Hill,  a  large  quantity  of  small,  white,  subangular  lime  con- 
cretions give  the  soil  a  grayish  instead  of  the  usual  black  color. 

A  very  characteristic  feature  of  this  type  is  the  checking  of  the 
surface  upon  drying.  The  soil  cracks  into  very  small  fragments, 
and  from  this  action  it  has  been  given  the  local  name  of  "  dry  bog." 
This  checking  is  so  fine  that  in  walking  over  dry,  uncultivated 
ground  a  person  will  sink  into  the  soil  up  to  the  ankles.  When  wet 
this  soil  is  exceedingly  tough  and  waxy. 

The  Portersville  clay  adobe  usually  occurs  at  lower  elevations 
than  the  Portersville  clay  loam  adobe.  In  the  Frazier  and  Pleasant 
valleys,  where  the  largest  areas  of  this  soil  occur,  it  is  found  both 
on  the  foothill  slopes  and  in  the  lower  portions  of  the  valleys.  In 
those  locations  where  the  surface  is  level  or  nearly  flat  the  drainage 
is  rather  poor,  while  upon  the  foothill  slopes  the  drainage  is  much 
better.  The  soil  is  so  impervious  that  there  is  but  little  lateral  move- 
ment of  water  through  it  and  when  once  thoroughly  saturated  it 
dries  out  very  slowly. 

In  origin  the  Portersville  clay  adobe  is  largely  coUuvial.  It  rep- 
resents a  wash  of  the  finer  soil  particles  from  the  Portersville  clay 
loam  adobe  which  occupies  the  higher  slopes  adjoining.  Its  dark 
color  is  due  largely  to  the  high  percentage  of  organic  matter  derived 
from  heavy  growths  of  vegetation  which  flourish  under  the  moist 
conditions.  Some  alkali  is  present  in  the  lower  depths  of  the  soil, 
but  the  amount  is  usually  so  small  that  it  will  never  cause  trouble. 

A  heavy  growth  of  grass  is  found  on  the  poorly  drained  area 
and  a  fair  growth  on  the  higher  portions.  iThe  land  is  used  at  times 
for  dry-farming  grain,  with  only  fair  results,  as  the  checking  of  the 
surface  injures  the  roots  and  allows  the  surface  soil  to  dry  out  and 
kill  the  plants.  Wliere  water  is  obtainable  it  is  believed  that  citrus 
fruits  can  be  produced. 

The  following  table  gives  the  results  of  a  mechanical  analysis  of 
the  soil  of  this  type : 

Mechanical  analysis  of  Portersville  day  adohe. 


Number. 

Description. 

Fine 
grayel. 

Goane 

sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

Silt. 

Clay. 

18714 

Soil 

Percent. 
1.8 

Percent. 
5.0 

Percent. 
3.2 

Percent 
B.7 

Percent. 
«.7 

Percent. 
M.4 

PercenL 
48.5 
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BOUGH    STOUT  LAND. 


Rough  stony  land  consists  of  areas  having  a  rolling  or  precipitous 
surface  or  containing  such  large  quantities  of  angular  or  waterwom 
bowlders  or  masses  of  rock  outcrop  as  to  be  of  little  use  for  agri- 
culture. Areas  of  this  character  are  found  in  the  extreme  eastern 
part  of  the  survey,  mainly  south  of  the  Tule  River.  Along  the  draws 
and  water  courses  there  is  a  scattering  growth  of  oak.  The  land  is  of 
no  use  except  for  grazing. 

BIVEBWA8H. 

Riverwash  consists  of  a  mixture  of  sand,  gravel,  and  bowlders, 
and  occurs  in  narrow  bodies  along  the  immediate  courses  of  the  St. 
Johns,  Kaweah,  and  Tule  rivers,  and  along  Deer  Creek.  The  sur- 
face is  rough  and  gullied  and  is  subject  to  overflow  during  high- 
water  stages  of  the  streams.  The  drainage  is  poor,  the  water  table 
seldom  lying  more  than  5  feet  below  the  surface.  This  type  has  been 
formed  by  the  mass  of  coarse  material  brought  down  by  the  stream 
and  deposited  along  its  course  during  times  of  high  water.  It  is 
usually  covered  by  a  growth  of  water-loving  trees,  and  by  a  scant 
undergrowth  of  grass  and  weeds.  It  is  of  no  agricultural  value,  be- 
ing subject  to  overflows,  and  large  stones  and  bowlders  preventing 
cultivation.  It  is  used  to  a  limited  extent  for  pasture  and  also  affords 
a  supply  of  firewood  for  local  use. 

IRRIGATION. 

Irrigation  in  the  Portersville  area  is  accomplished  both  by  systems 
of  gravity  canals  and  by  means  of  pumping  plants  which  draw  their 
water  from  underground  sources. 

Canals  take  water  from  the  Kaweah,  Tule,  and  South  Tule  rivers 
and  from  Lewis  and  Deer  creeks.  The  Kaweah  and  Tule  rivers  sup- 
ply the  larger  part  of  the  water  for  the  area.  The  former  has  its 
source  far  back  in  the  forest-clad  Sierras,  where  a  constant  flow  is 
maintained  by  the  rains  and  melting  snows.  The  highest  stage  of 
these  streams  occurs  from  March  to  June,  after  which  the  water 
slowly  falls  until  a  minimum  flow  is  reached  in  October  and  No- 
vember. 

The  annual  discharge  of  the  Kaweah  River®  in  acre- feet  is  subject 
to  a  wide  fluctuation,  the  minimum,  in  1879,  being  about  a  quarter 
of  a  million  acre-feet,  while  the  maximum,  in  1884,  was  about  five 
times  as  much.    The  annual  discharge  of  the  Tule  River*  in  acre- 

«  Water-Supply  and  Irrigation  Papers  Nos.  81,  100,  134,  177,  213,  U.  S.  Geo- 
logical Survey. 
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feet  is  considerably  less  than  that  of  the  Kaweah.  It  is  likewise 
subject  to  wide  fluctuation  from  year  to  year,  the  minimum,  in  1901, 
being  53,330  acre-feet,  while  the  maximum,  in  1880,  was  396,027  acre- 
feet.  Lewis  and  Deer  creeks  are  small  streams,  having  their  sources 
in  the  lower  mountains,  and  hence  carry  water  into  the  valley  for 
but  a  short  time  during  the  wet  season.  The  irrigation  water  from 
both  surface  and  underground  sources  is  of  good  quality,  and  no 
injury  has  ever  resulted  from  alkali  or  other  impurities.  A  large 
percentage  of  the  annual  flow  of  the  streams  goes  to  waste  each  year 
during  the  wet  or  flood  season. 

Canals  taking  water  from  the  Kaweah  River  are  Wachumna 
Ditch,  Tulare  Ditch,  Kaweah  Irrigation  and  Power  Ditch  (Pogue's 
Lower  Ditch) ,  and  the  Lemoncove  or  Pogue's  Upper  Ditch. 

The  Wachumna  Ditch  takes  water  from  the  river  between  Lemon- 
cove  and  Naranjo.  The  main  canal  flows  westerly  for  about  4  miles 
into  an  artificial  reservoir  (Bravo  Lake) ,  which  is  used  for  the  storage 
of  water  during  the  high  stage  of  the  river.  This  canal  irrigates  a 
small  acreage  in  the  northern  tier  of  sections  in  T.  18  S.,  R.  26  E. 
The  larger  part  of  the  water  is  used  for  the  irrigation  of  land  lying 
outside  the  limits  of  the  present  survey.  A  small  lateral  runs  along 
the  foothills  near  Naranjo  and  irrigates  some  citrus  orchards  in  that 
section. 

The  Kaweah  Irrigation  and  Power  Canal  takes  water  from  the 
river  on  the  south  side  east  of  the  limits  of  the  area  and  flows  along 
the  hillside  west  of  Lemoncove  and  south  to  a  point  about  4  miles 
northeast  of  Lindsay.  The  water  is  used  largely  upon  lands  east 
and  southeast  of  Exeter. 

The  Lemoncove  Ditch  has  its  source  a  short  distance  above  the 
Kaweah  Irrigation  and  Power  Canal  and  covers  a  small  acreage  of 
citrus  lands  in  the  vicinity  of  Lemoncove.  The  surface  of  the  land 
here  is  rolling  and  the  higher  lands  are  irrigated  by  pumping  from 
the  canal. 

Along  the  Tule  River  there  are  about  a  dozen  canals  which  draw 
water  from  the  Tule  River  and  irrigate  lands  in  the  present  survey. 
In  the  eastern  part  of  the  area  Pleasant  Valley  and  Graham  canals 
furnish  water  for  lands  lying  north  and  south  of  the  river.  The 
earliest  appropriation  of  water  from  this  stream,  however,  dates 
back  to  1860,  when  water  was  taken  out  on  the  north  side  about  8 
miles  east  of  Portersville  and  brought  to  a  point  near  the  eastern 
limits  of  that  town  to  furnish  power  for  a  grain  mill.  In  1867  the 
owners  incorporated  as  the  Tule  River  Pioneer  Water  Ditch  Com- 
pany. Later  the  company  was  reorganized,  the  canal,  enlarged  and 
extended,  now  being  known  as  the  Pioneer  Ditch. 

During  the  low  stages  of  the  river  pumping  from  an  underground 
source  is  necessary  in  order  to  furnish  suflScient  water  for  the  lands 
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under  the  canal.  This  canal  irrigates  about  12,000  acres  of  land 
north  and  northwest  of  Portersville  suitable  for  the  production  of 
citrus  and  deciduous  fruits,  as  well  as  for  general  fanning. 

About  4  miles  east  of  Portersville  an  old  channel  of  the  Tule  River 
leaves  the  present  course  of  the  stream  and  flows  across  the  alluvial 
bottom  lands  in  a  northwesterly  direction.  At  its  junction  with  the 
river  a  low  diversion  wier  has  been  installed,  which  diverts  a  part  of 
the  flow  from  the  main  river.  This  water  is  used  by  several  small 
canals  west  of  Portersville.  They  are  entitled  to  water  only  during 
high  stages  of  the  river,  and  carry  water  during  the  late  winter  and 
spring  months. 

On  the  south  side  of  the  river  the  Poplar  Ditch  is  the  largest  canal. 
The  water  is  diverted  from  the  river  near  the  wagon  bridge  south  of 
Portersville,  the  canal  running  in  a  westerly  direction  along  the 
southern  boundary  of  the  alluvial  soils  and  irrigating  a  considerable 
acreage  in  the  vicinity  of  Poplar. 

Several  small  canals  take  water  from  the  river  on  the  south  side 
during  the  high  stages  of  the  stream.  These  cover,  small  areas  of 
alluvial  soil  in  the  western  part  of  the  survey.  A  canal  on  the  south 
side  of  Deer  Creek  carries  water  to  land  in  the  southwestern  part  of 
the  area  whenever  the  water  of  the  creek  flows  as  far  down  aa  the 
headgates  of  the  canal,  which  is  only  for  a  short  time  in  the  ^ring. 

The  cost  of  water  per  acre  for  irrigation  under  the  gravity  canals 
ranges  from  $1  to  about  $6  a  year. 

The  pumping  plants  are  sometimes  owned  and  operated  by  com- 
panies, as  is  usually  the  case  with  the  gravity  canals,  but  most  of  the 
pumping  plants  are  private,  and  it  is  only  where  the  lift  is  very  high 
and  the  first  cost  of  installation  great  that  a  company  is  organixed. 
The  cost  of  putting  in  a  pumping  system  varies  according  to  the 
depth  of  the  water  table  and  the  elevation  of  the  land  to  be  irrigated 
Generally  the  cost  ranges  from  $25  to  $46  an  acre.  The  cost  of  irri- 
gation after  the  plant  is  in  working  order  also  differs  in  each  case. 
It  is  greatest  upon  the  hillside  lands  and  least  upon  the  l^evel  lands 
in  the  valley  where  the  water  table  is  closer  to  the  surface.  Goner- 
ally  the  expense  ranges  from  $6  to  $25  an  acre  per  year. 

When  the  further  extension  of  the  citrus  orchards  under  the  gravity 
canals  became  impossible,  owing  to  the  limited  supply  of  water  in  the 
streams,  the  growers  turned  their  attention  to  the  underground  sup- 
ply. Considerable  difficulty  is  experienced  in  getting  water  at  reason- 
able depths  within  1  mile  of  the  hills,  except  near  the  larger  streams. 
Farther  into  the  valley  a  good  supply  of  water  is  obtainable  at  depths 
ranging  from  25  to  150  feet.  Many  wells  have  been  sunk  in  recent 
years  and  the  development  of  the  underground  supply  has  made  pos- 
sible a  great  increase  in  the  acrea^  of  citrus  ^oves^ 
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Electric  motors  and  gasoline  engines  are  used  to  operate  the  pump- 
ing plants.  The  electricity  is  furnished  by  two  companies,  one  having 
extensive  water-power  electric  plants  in  the  Sierra  Nevada  Mountains 
northeast  of  the  area,  and  the  other  a  plant  located  in  the  northern 
part  of  the  area.  Power  is  sold  by  the  companies  at  the  yearly  rate 
of  $50  per  horsepower. 

The  area  now  irrigated  by  gravity  canals  has  practically  reached  its 
limits  under  the  present  conditions,  but  by  storing  the  surplus  flood 
water  in  the  mountains  it  is  believed  that  a  much  greater  area  can  be 
irrigated  under  this  system.  The  underground  water  supply  is  also 
capable  of  a  much  greater  development  than  at  present. 

In  the  districts  devoted  to  the  growth  of  fruits,  water  is  applied  by 
the  furrow  method,  while  alfalfa  is  irrigated  by  the  check  system. 
Grain  is  seldom  irrigated,  but  when  it  is,  flooding  is  resorted  to.  Un- 
der the  canal  system,  irrigation  usually  begins  soon  after  the  rainy 
season  closes,  which  may  be  from  March  1  to  the  middle  of  April. 
At  this  time  the  soil  is  still  moist,  but  as  many  of  the  canals  get  water 
from  the  river  only  for  a  short  time,  the  farmers  put  on  all  the  water 
possible  while  it  is  available.  On  lands  under  the  older  canals  irri- 
gation rarely  begins  before  the  1st  of  May,  as  water  is  available 
throughout  the  summer. 

SUMMABY. 

The  Portersville  area  is  located  in  the  central  portion  of  Tulare 
County,  along  the  lower  edge  of  the  foothills  of  the  Sierra  Nevada 
Mountains,  and  covers  about  300  square  miles  of  cultivable  land. 

Portersville,  Exeter,  and  Lindsay  are  the  principal  towns.  The 
area  is  crossed  by  a  branch  of  the  Southern  Pacific  Railroad,  which 
gives  communication  with  outside  markets. 

The  climate  is  arid,  and  is  characterized  by  long,  hot,  dry  summers, 
a  mild  winter  rainy  season,  little  wind,  and  a  large  number  of  sun- 
shiny days.  Heavy  frosts  are  almost  unknown.  The  annual  rain- 
fall, averaging  about  8^  inches,  occurs  largely  between  December  and 
April. 

Production  of  citrus  fruits  is  now  the  leading  industry.  From  a 
beginning  in  1882  the  acreage  in  groves  has  increasjBd  to  nearly 
14,000  acres  and  the  output  to  an  average  of  about  2,500  carloads, 
chiefly  oranges.  The  Washington  Navel  orange  has  the  largest  acre- 
age, followed  by  the  Valencia  Late,  lemons,  and  seedling  oranges. 
The  principal  citrus  soils  are  the  Portersville  clay  loam  adobe  and 
the  San  Joaquin  sandy  loam  and  the  San  Joaquin  loam.  Average 
net  returns  from  citrus  groves  range  from  $250  to  $350  a  year.  Land 
suitable  for  orange  culture  sells  for  $50  to  $175  an  acre,  depending 
upon  the  location  and  the  supply  of  water. 
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Deciduous  fruits  are  proving  a  suooees  on  the  alluvial  soils  and 
San  Joaquin  soils,  and  the  acreage  is  increasing  rapidly.  Grapes  are 
profitably  grown  on  the  same  soils. 

Alfalfa  gives  good  results  on  the  alluvial  soils,  and  is  the  impcniAnt 
forage  crop  in  dairying. 

Grain  is  grown  in  the  nonirrigated  sections  of  the  area,  particularly 
on  the  soils  of  the  San  Joaquin  series,  the  yield  ranging  from  2  to  15 
sacks  per  acre. 

In  the  past  large  individual  holdings  of  land  have  been  the  rule, 
but  now  most  of  these  large  tracts  are  being  cut  up  and  placed  on  the 
market  in  10,  20,  40,  and  80  acre  lots. 

Irrigation  is  practiced  throughout  the  area,  except  where  the  land 
is  dry  farmed  to  grain.  Irrigation  water  is  secured  from  the  streams 
and  from  an  underground  supply.  The  cost  of  irrigation  varies  fnmi 
$1  to  $30  per  acre  a  year. 

Although  the  entire  belt  of  alluvial  soils  generally  shows  traces  of 
alkali  on  the  surface,  there  are  no  harmful  amounts  in  the  soil  except 
in  two  small  areas,  one  north  of  Lindsay  and  one  west  of  Portersville. 
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By  W.  W.  MACKIB. 


DESCRIPTION  OF  THE  AREA. 

The  Pajaro  Valley,  comprising  about  120  square  miles,  forms  a 
round,  basin  like  inclosure  about  10  miles  long  and  8  miles  wide.  It 
is  about  100  miles  south  of  San  Francisco,  close  to  latitude  S7^  north 
and  longitude  121^  west.  The  valley  is  almost  entirely  inclosed  by 
mountains  and  hills.  ^^^^^^^^^^^^ 
On  its  eastern  side  the  ■  i  ■>■  ft-  ^f  ir-  .y 
Santa  Cruz  Mountains 
pass  in  a  northwest- 
erly direction.  From 
the  extreme  southeast 
comer  a  spur  from 
this  range,  known  as  \ 
the  Monterey  Hills, 
extends  directly  west- 
ward to  Monterey  Bay. 
Another  spur  from  the 
Santa  Cruz  Mountains 
passes  southward  from 
the  northwest  comer 
of  the  area,  almost 
joining  the  Monterey 
Hills,  but  being  sepa- 
rated by  the  Pajaro 
River,  which  flows  into 
the  ocean  at  this  point, 
having  broken  through 
the  Santa  Cruz  Moun- 
tains at  Chittenden,  in 
the  southwestern  cor- 
ner. Across  the  mouth 
of  the  Pajaro  River  th^e  is  a  wind-blown  bar  of  Dunesand  about 
30  feet  in  height  and  1  mile  in  length.  These  natural  barriers  thus 
entirely  inclose  the  valley,  affording  shelter  and  protection. 

Entering  the  valley  from  the  west  through  the  narrow  defiles  at 
Chittenden,  the  Pajaro  River  divides  the  valley  into  two  unequal 
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parts,  one-third  lying  to  the  south  in  Monterey  County  and  the  other 
two-thirds  to  the  north  in  Santa  Cruz  County.  On  the  Monterey 
side  no  tributary  stream  enters  the  valley,  but  on  the  Santa  Cruz  side 
several  creeks  rising  in  the  Santa  Cruz  Mountains  flow  through  the 
valley  southward  into  the  Pajaro  River.  These  streams  give  rise  to 
valleys  which  are  named  after  them;  thus  the  Pajaro,  Green,  Brown, 
Corralitos,  and  Larkin  vaUeys.  These  little  valleys  are  separated  by 
low,  rolling  hills  which  are  usually  tilled.  Several  small  picturesque 
lakes,  which  add  to  the  supply  of  irrigation  water,  occupy  some  of 
the  depressions,  the  largest  being  College  Lake,  2  mUes  northeast  of 
Watsonville. 

On  account  of  its  inclosed  position  the  Pajaro  Valley  escaped  the 
notice  of  Cabrillo  and  Drake,  the  early  Spanish  and  English  ex- 
plorers. It  was  not  discovered  until  1769,  when  Don  Graspar  Portola 
headed  an  overland  exploring  expedition  consisting  of  40  soldiers  and 
15  Indians.  On  entering  the  valley  they  found  it  full  of  game,  espe- 
cially wild  fowl,  hence  the  name  El  Pajaro,  a  bird.  It  was  here,  near 
its  southernmost  limit,  that  the  redwood  {Sequoia  sempervirens)  was 
first  discovered  growing  abundantly  over  much  of  the  vaUey  north  of 
the  Pajaro  River.  Later  the  Santa  Cruz  mission  used  this  valley  as  a 
pasture  for  their  herds,  but  it  was  not  until  1820  that  the  first  land 
grant  was  requested  from  the  King  of  Spain  by  D<mi  Antonio  Maria 
Castro,  known  as  the  Rancho  Vega  del  Rio  Pajaro,  consisting  of  4,300 
acres  between  the  towns  of  Aramos  and  Vega.  At  this  time  (1820) 
Mexico  gained  her  independence,  so  the  subsequent  grants  were  all 
Mexican.  The  early  established  ranchos  were  devoted  almost  exclu- 
sively to  grazing,  with  occasionally  a  small  field  of  Indian  com  or  a 
garden. 

In  1846  California  was  ceded  to  the  United  States,  which  recog- 
nized all  Mexican  land  grants  made  previous  to  this  time.  The 
indefiniteness  of  these  grant  lines  led  many  unscrupulous  Americans 
to  take  advantage  of  the  native  Califomians,  depriving  most  of  them 
of  their  lands.  These  practices  and  new  conditions  soon  placed  the 
ranchos  in  American  hands.  Soon  after  this  Watsonville  was 
founded.  In  1870  the  Southern  Pacific  Railway  entered  the  valley 
from  San  Francisco.  From  this  time  on  there  has  been  a  steady 
increase  in  population,  until  at  present  the  Pajaro  Valley  contains 
about  15,000  inhabitants.  Railroad  facilities  have  been  added,  plac- 
ing the  valley  on  the  main  transcontinental  line  as  well  as  connecting 
several  local  branches  running  to  Santa  Cruz  and  elsewhere.  A 
narrow-gauge  railroad  connecting  Watsonville  and  Salinas  acts  as  a 
feeder  for  the  immense  beet-sugar  factory  at  the  latter  place,  besides 
affording  ocean  transportation  by  its  connection  at  the  port  at  Mass 
Landing.  An  electric  railroad  also  connects  Watsonville  with  Port 
Watsonville  on  the  bay.    Another  railroad  is  almost  completed  into 
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the  valley  from  Hollister,  in  San  Benito  County.  Elkhom  Slough, 
which  extends  inland  from  Monterey  Bay  to  Hudson  Landing,  4 
miles  from  Watsonville,  now  carries  considerable  freight,  which 
could  be  greatly  increased  by  properly  dredging  this  channel  for 
coast-trade  vessels. 

The  county  roads  in  the  valley,  on  account  of  the  varied  topog- 
raphy andi  irregular  property  lines  due  to  the  old  Mexican  grants, 
follow  natural  rather  than  artificial  lines.  One  main  highway  enters 
the  valley  along  the  Pajaro  River  from  the  Santa  Clara  Valley, 
and  parting  at  Chittenden  passes  along  both  sides  of  the  river,  con- 
necting with  Monterey  to  the  south  and  Santa  Cruz  to  the  north. 
These  and  many  other  roads  of  the  valley  are  macadamized  or  gravel 
ballasted  and  well  sprinkled  during  the  dry  summer  months,  making 
them  ideal  for  either  teaming  or  automobiling. 

Watsonville,  containing  5,500  inhabitants,  is  the  principal  town 
of  the  valley  and  lies  nearly  in  the  center  on  the  Southern  Pacific 
Kail  way. 

CLIMATE. 

The  climate  of  the  Pajaro  Valley,  like  that  of  California  generally, 
is  characterized  by  two  seasons — ^the  dry  or  summer  season  ex- 
tending from  May  to  October,  inclusive,  and  the  wet  or  winter  sea- 
son comprising  the  remaining  months.  Rains  sometimes  fall  in  May 
and  October,  but  there  is  practically  none  during  the  remainder  of 
the  summer  season.  During  the  rainy  or  winter  season  the  prevail- 
ing winds  are  either  from  the  north  or  south,  causing  alternate  rainy 
or  clear  weather,  but  during  the  summer  they  are  all  from  the  west 
or  northwest  from  off  the  Pacific  Ocean.  These  winds,  owing  to 
their  great  regularity,  are  called  the  "  trade  winds."  They  usually 
spring  up  each  morning  between  10  and  12  o'clock,  continuing  with 
increasing  vigor  until  sunset,  when  they  again  subside.  Just  off  the 
coast  of  California  and  along  its  entire  length  these  trade  winds  blow 
directly  across  the  cold  waters  of  the  Japanese  current  in  its  course 
southward  from  Alaska.  When  the  warm  trade  winds  come  in  con- 
tact with  these  cold  waters  great  condensation  of  atmospheric  vapor 
at  once  ensues,  creating  dense  fogs  which  obscure  the  sun.  Usually 
about  10  o'clock  in  the  forenoon,  when  the  wind  begins  to  blow,  these 
fogs  are  dispelled  for  the  remainder  of  the  day. 

The  presence  of  these  cool  fogs  is  turned  to  profitable  account 
because  the  high  humidity  not  only  keeps  down  soil  evaporation,  but 
it  likewise  keeps  apples  and  berries  turgid  and  crisp,  wholly  eliminat- 
ing danger  of  sunburn.  Such  conditions  tend  to  obviate  the  necessity 
for  irrigation  for  ordinary  crops. 

Rains  occur  at  intervals  during  the  winter,  but  at  this  season  fogs 
are  almost  entirely  lacking.    For  many  weeks  at  a  time  the  daily 
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variation  between  maximum  and  minimum  temperatures  does  not 
exceed  6^  or  8*^  F.  The  average  means  for  summer  and  winter  show 
a  difference  of  but  7^  F.,  the  mean  annual  temperature  being  60^  F. 
The  annual  rainfall  varies  from  20  to  45  inches,  the  average  being 
about  24  inches.  The  following  tables  compiled  from  the  records  of 
the  Weather  Bureau  station  at  Watsonville  show  the  monthly  and 
annual  temperature  and  precipitation,  and  also  the  maximum  and 
minimum  temperature  for  certain  years: 

Normal  monthly  and  annual  temperature  and  precipitation  at  Watsonville. 
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Monthly  and  annual  temperature  and  precipitation  at  WatsonvUle, 
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McuBknttm  and  mtmknum  temperature  for  WatscnviUe. 
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AGBICULTUBE. 

The  agriculture  began  in  the  Pajaro  Valley  in  1823,  when  the 
Spanish  dons  applied  for  their  first  land  grants  from  Mexioo,  These 
grants  or  ranchos  were  at  first  devoted  entirely  to  the  raising  of  herds 
of  cattle  and  horses.  The  only  land  cultivated  was  the  small  garden 
or  patch  of  Indian  com  for  family  use.  The  first  iron  plow  was 
used  in  1851  by  J.  B.  Hill,  an  American,  who  leased  1,000  acres  of  the 
Salsipuedes  Eancho.  He  at  once  planted  200  acres  of  potatoes,  which 
produced  an  immense  yield,  selling  for  15  cents  per  pound.  These 
handsome  profits  soon  caused  all  of  the  alluvial  bottoms,  or  Pajaro 
soils,  to  be  cultivated  to  potatoes  and  wheat  A  yield  of  130  bushels 
of  wheat  per  acre  is  receded  for  these  soils. 

Grain  farming  later  gave  way  to  the  culture  of  apples  and  sugar 
beets,  and  grain  is  now  produced  on  the  Watsonville  soils  north  of 
the  river  and  on  the  low  rolling  hills  of  the  valley,  on  the. Monterey 
sandy  loam  north  of  the  river,  on  the  Santa  Cruz  sand  near  the  coast, 
and  on  the  heavy  black  soils  of  the  Pajaro  series.  No  wheat  is  pro- 
duced, but  barley  is  grown  on  the  heavy  bottom  soils,  oats  on  the 
sandy  coast  soils,  and  both  on  the  Watsonville  soils. 

Of  the  10,000  acres  or  more  in  grain,  half  is  cut  for  grain  hay  and 
the  remainder  thrashed  for  grain  for  stock-feed  and  brewing  pur- 
poses. It  is  all  fall  or  winter  sown,  the  barley  on  summer  fallowed 
land.  Good  crops  are  secured.  Barley  often  produces  30  sacks  (of 
100  pounds)  per  acre  on  heavy  black  soils,  and  oats  as  much  as  60 
bushels  per  acre.  Barley  is  the  preferred  grain  crop  used  in  rotation 
with  potatoes  or  sugar  beets. 

Alfalfa  is  grown  on  all  the  alluvial  or  Pajaro  soils,  producing  four 
cuttings  or  6  tons  of  hay  annually  per  acre,  which  sells  for  $10  to  $14 
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a  ton  in  the  local  market.  There  is  a  good  d^nand  for  alfalfa  hay 
and  pasture,  but  the  open  land  for  alfalfa  is  very  scarce  and  too  high 
priced  for  this  crop  and  the  summer  climate  is  too^cool  for  the  best 
returns.  Irrigation,  while  not  necessary,  considerably  increases  the 
yield.  Poor  drainage  is  very  detrimental  to  the  growth  and  success 
of  this  crop  and  if  grown  on  the  heavy  or  adobe  soils  good  drainage 
is  very  essential.  Australian  rye  grass  grows  abundantly  in  the  wet, 
poorly  drained  soils  where  alfalfa  would  die.  It  is  likewise  well 
adapted  to  the  wet  peat  soils.  It  is  prized  for  dairy  pasturage  and 
when  cut  while  green  and  succulent  makes  excellent  hay  and  later 
affords  considerable  pasture.  The  cool  summer  climate  is  well  suited 
to  it. 

About  3,000  acres  are  cidtivated  to  potatoes  annually,  yielding 
about  150,000  sacks^  or  16,000,000  pounds.  The  potato  is  grown  com- 
mercially only  on  the  alluvial  or  Pajaro  series  of  soils.  The  lighter 
soils  of  this  series,  including  the  silt  loam,  fine  sandy  loam,  and  sandy 
loam,  foimd  close  to  the  streams,  tend  to  produce  a  high-topped,  in- 
ferior Burbank  potato,  which  is  earlier  than  the  low-topped  or  regu- 
lar Burbank  variety  grown  exclusively  on  the  darker  heavier  soils 
like  the  Pajaro  loam  and  black  adobe,  where  it  yields  from  150  to 
200  sacks  per  acre  of  fine  quality. 

Potatoes  grown  on  the  same  soil  for  more  than  two  years  consecu- 
tively show  a  decided  decrease  in  yield.  To  overcome  this  the  land 
is  rotated  with  beans  and  barley  or  sugar  beets.  A  common  rotation 
is  potatoes,  barley  or  sugar  beets,  and  beans,  and  then  potatoes  again. 
S(Hnetimes  the  bean  or  legume  crop  is  left  out  of  the  rotation,  in 
which  case  the  results  are  not  so  satisfactory.  Horse  beans,  vetch^ 
or  field  peas,  sown  in  the  fall  and  plowed  under  during  the  early 
spring,  would  save  a  year  in  the  rotation  and  add  a  leguminous  crop. 
This  process  would  keep  the  land  productive  for  potatoes  and  sugar 
beets.  It  would  also  renew  the  best  soils,  which  have  been  worn  out 
by  the  growing  of  potatoes  and  grain. 

The  growing  of  sugar  beets  began  in  1888  when  the  Watscmville 
beet-sugar  factory  was  erected.  At  first  sugar  beets  were  found  to 
be  more  profitable  than  beans,  grain,  or  potatoes,  largely  excluding 
these  crops.  With  the  rapid  increase  of  apple  orchards,  however, 
the  production  of  sugar  beets  declined  until  the  crop  was  reduced 
to  2,800  acres,  producing  about  81,000  tons,  at  which  it  now  remains 
constant.  This  reduction  caused  the  removal  of  the  beet-sugar  fac- 
tory to  Salinas,  16  miles  away,  to  which  place  the  beets  are  now  sent 
on  a  narrow-gauge  railroad.  Sugar-beet  growing  is  at  present  con- 
fined to  the  alluvial  soils  of  the  Pajaro  River  lying  too  near  the 
coast  for  successful  apple  culture.  It  is  a  profitable  industry,  in- 
suring to  the  renter  of  these  lands  a  fair  profit  after  paying  an  annual 
cash  rental  of  $15  to  $25  an  acre.    The  average  yield  is  more  than 
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20  tons  per  acre.  The  sugar  content  of  the  beets  is  high,  often  run- 
ning up  to  20  per  cent  and  maintaining  an  average  of  18  per  cent 
No  irrigation  is  required  and  many  good  yields  have  been  secured  in 
fields  planted  after  the  last  rain  for  the  season. 

Sugar  beets  can  not  be  grown  profitably  on  the  same  land  for  more 
than  two  or  three  seasons  without  a  change  of  crop.  It  is  better  to 
rotate  in  the  same  manner  as  indicated  for  potatoes,  never  planting 
successive  crops  of  beets.  No  fertilizer  is  used,  but  considerable 
potash  is  removed  when  the  beet  tops  are  hauled  away  to  feed  cat- 
tle. Some  farmers  feed  and  milk  their  dairy  cows  in  the  beet  fields, 
and  by  thus  feeding  them  on  the  beet  tops  the  potash  is  returned  to 
the  soil  as  manure. 

Beans  are  grown  as  a  rotation  crop  and  between  the  rows  df  young 
orchards.  About  2,000  acres  are  planted,  producing  from  1  to  1^ 
tons  per  acre.  The  Lady  Washington  is  used  for  a  short-season  crop, 
but  the  little  white  Boston  bean  is  the  favorite.  Pink  and  bayou 
beans  are  also  grown.  Beans  do  well  on  almost  any  soil  that  is  well 
tilled  and  kept  moist  The  low  alluvial  soils  are  preferred,  however, 
on  accoimt  of  heavier  yields. 

Onions  are  planted  on  about  200  acres  yearly,  and  produce  over 
5  tons  to  the  acre,  selling  from  $20  to  $30  per  ton.  As  the  onion 
requires  a  great  deal  of  hand  labor  in  cultivation,  small  fields  only 
are  planted.  The  seed  is  sown  in  September  in  beds  and  in  late 
November  and  December  the  plants  are  set  in  the  field  and  culti- 
vated until  the  harvest  in  May  or  June.  The  heavy  alluvial  soils 
of  the  Pajaro  series,  especially  the  loam,  silt  loam,  and  adobe,  pro- 
duce fine  onions.    The  Peat  also  produces  good  crops. 

Dairying  is  a  very  profitable  industry.  In  1906,  250,000  poimds 
of  butter  and  460,000  pounds  of  cheese,  besides  large  quantities  of 
fresh  milk,  were  produced  in  the  area;  For  this  purpose  the  second- 
grade  hill  soils  and  brush-covered  slopes  were  used,  especially  those 
nearer  the  coast,  where  native  grasses  are  plentiful. 

Poultry  raising  is  exceedingly  profitable  in  this  equable  climate, 
which  favors  the  health  and  growth  of  fowls.  The  White  Leghorn 
is  the  favorite  breed.  In  1906,  400,000  dozen  eggs  and  many  thou- 
sand fowls  were  shipped  out  of  the  area. 

The  eucalyptus,  an  Australian  hardwood  tree,  finds  a  congenial 
climate  and  soil  in  the  Pajaro  region.  Like  the  native  redwood  it 
collects  and  condenses  the  summer  fogs,  which  fall  in  showers  from 
its  branches  and  leaves,  affording  ample  summer  moisture.  In  winter 
the  rainfall  of  24  inches  is  more  than  sufficient  for  all  purposes. 
In  1868  the  first  eucalyptus,  a  manna  gum  {E.  viminalis) ,  was  planted 
on  the  C.  H.  Rogers  place,  and  is  now  6  feet  in  diameter  at  5  feet 
above  the  groimd  and  150  feet  or  more  in  height,  with  a  very  wide 
sweep.    Blue  gums  {E.  globulus)  planted  twenty-eight  years  ago  in  a 
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grove  on  poor,  shallow  Watsonville  loam  soil,  now  average  3  feet  in 
diameter  and  more  than  100  feet  in  hei^it.  While  the  eucalyptus 
grows  best  on  deep,  rich  alluvial  schIs,  those  soils  are  too  valuable 
in  other  wajrs  for  commercial  plantings  of  these  trees.  The  inferior 
hill  or  residual  soils  of  the  Santa  .Cruz  and  WatscHiville  series,  the 
Monterey  sandy  loam,  and  the  Encina  sandy  loam  produce  trees 
but  little  inferior  in  size  to  those  grown  on  the  bett^  soils.  Even 
on  the  Pajaro  sand  near  the  seacoast  young  trees  have  made  an  aver- 
age growth  of  8  to  10  feet  in  height  per  year. 

The  minimum  temperature  for  this  region  is  SO^  F.  and  is  very 
seldom  as  low  as  80^,  while  the  interior  valleys  show  a  minimum 
from  18°  to  20°  and  San  Bernardino  Valley  a  minimum  of  23®. 
Thus  the  climate  of  the  Pajaro  Valley  is  favorable  to  the  growing 
of  eucalyptus  of  the  more  delicate  and  valuable  lumber  varieties 
as  well  as  of  the  hardy  sorts.  Among  the  former  may  be  mentioned 
the  straight-grained  sugar  gum  (E.  corynocalyx)  ^  the  straight-grow- 
ing, pinelike  Eucalyptus  resinifera^  aixd  iron-bark  {E.  crebra).  The 
red  gum  (E.  roetrata)  and  £**.  tereticomis  would  also  produce  good, 
large  trees.  Several  of  these,  especially  the  blue  gum  (E.  globtdus)^ 
naturally  reseed  themselves  in  the  Pajaro  Valley  and  could,  therefore, 
be  easily  grown  in  local  nurseries.  Fields  unproductive  of  other  crops 
and  brush-covered  slopes  could  be  used  to  advantage  in  growing  these 
trees.  The  eucalyptus  trees  should  be  planted  i^  the  fall  about  6  feet 
apart  The  soil  should  be  prepared  the  same  as  for  grain  and  the 
trees  cultivated  for  two  years. 

THE  AFPLB  INDUflTBT. 

The  first  apple  orchard  was  planted  in  1853  as  a  family  orchard 
on  the  C.  O.  Stilliman  farm,  northeast  of  Watsonville.  The  varie- 
ties planted  were  the  Smith  Cider,  Rhode  Island  Greening,  Graven- 
stein,  Jonathan,  Yellow  Newtown,  and  Bellflower.  The  yellow  varie- 
ties. Yellow  Newtown  and  Yellow  Bellflower,  soon  proved  far 
superior  and  were  almost  exclusively  planted  until*  at  present  they 
constitute  more  than  four-fifths  of  all  the  apples  planted. 

In  1860  not  more  than  50  acres  were  in  orchards,  but  this  acreage 
was  slowly  increased  to  250  acres  by  1870,  when  the  railroad  entered 
the  valley.  The  rapid  planting  of  apple  orchards  in  the  Pajaro 
Valley  was  due,  however,  to  the  ravages  of  the  codling  moth  and 
San  Jose  scale,  which  ruined  the  apple  ordiards  in  the  Santa  Clara 
Valley  in  1874.  These  pests  did  not  enter  the  Pajaro  Valley  until 
many  years  later.  By  1880  the  acreage  in  apple  orchards  had  in- 
creased to  500  acres.  The  rapid  extension  of  orchards  which  took 
place  during  the  next  decade  was  greatly  facilitated,  if  not  made 
possible,  by  the  production  of  strawberries  between  the  trees,  which 


Digitized  by 


Google 


SOIL  StJBVEY  OF  THE  PAJABO  VALLEY,  OALIFOBNIA.        1339 

gave  very  profitable  returns  for  the  first  five  or  six  years  during  the 
time  when  the  orchards  were  not  producing  crops.  The  strawber- 
ries were  irrigated.  By  1890  the  acreage  in  apples  had  increased  to 
2,600  acres. 

In  1888  a  large  beet-sugar  factory  was  built  in  the  valley  and  this 
gave  an  added  stimulus  to  orchard  planting  by  providing  a  pa3ring 
crop  which  could  be  grown  between  the  rows  of  young  trees  without 
the  aid  of  irrigation.  This  increase  in  planting  continued  steadily 
until  the  winter  of  1901-2,  when  1,800  acres,  the  largest  yearly  plant- 
ing, were  added,  covering  practically  all  the  remaining  alluvial  or 
bottom  soils  fitted  for  apple  culture.  From  12,150  acres  in  1901, 
the  planting  has  slowly  increased  to  nearly  15,000  in  1907.  The  later 
plantings  have  been  made  largely  in  the  plains  or  rolling,  hilly  resid- 
ual soils  of  the  valley,  included  in  the  Watsonville  series.  Of  this 
present  acreage  two-thirds,  or  10,000  acres,  occupies  that  portion  of 
the  valley  in  Santa  Cruz  County  and  one-third,  or  5,000  acres,  is 
found  south  of  the  Pajaro  River  in  Monterey  County.  The  orchards 
at  present  contain  more  than  1,000,000  trees,  of  which  one-half  are 
not  in  bearing,  but  will  be  in  a  few  years.  As  the  apple  crop  now 
amounts  to  3,000  carloads,  or  2,000,000  boxes,  per  annum,  a  decided 
increase  may  be  expected,  reaching  probably  5,000  carloads. 

In  selecting  soils  for  orchard  culture  it  has  been  commonly  noted 
that  the  native  vegetation  is  a  good  guide.  Those  soils,  whether 
alluvial  or  residual,  which  grew  redwoods  have  proved  excellent 
apple  soils.  In  case  of  the  residual  sandy  loams,  those  which  produce 
the  larger  specimens  of  live  oak  are  foimd  superior.  Treeless  sandy 
soils  are  too  porous  to  retain  sufficient  moisture  or  are  underlain  at  a 
too  shallow  depth  by  a  bed  rock  of  sandstone  to  make  good  orchard 
soils.  Shale  soils  having  scanty  or  no  tree  growth  are  usually  under- 
lain by  partially  weathered  impervious  clay  shales.  Those  residual 
soils  rich  in  lime  produce  fewer  trees  and  shrubs  and  are  usually  cov- 
ered by  a  dense  growth  of  grass  and  weeds,  while  the  residual  soils 
containing  little  lime  produce  heavy  growths  of  trees  and  chaparral. 
Certain  herbaceous  plants  also  aid  in  selecting  soils,  among  which 
may  be  mentioned  the  horse-tail  (Equisetum),  which  indicates  an 
excellent  berry  and  orchard  soil.  Sorrel,  on  the  contrary,  indicates 
a  poor  orchard  soil  which  is  usually  in  need  of  liming. 

The  yellow  varieties  of  apples  are  preferred  in  the  Pajaro  Valley, 
and  comprise  a  large  proportion  of  all  the  plantings.  The  Yellow 
Newtown  covers  about  50  per  cent,  and  the  Yellow  Bellflower  more 
than  25  per  cent  of  the  acreage.  Demand  from  Australia  and  else- 
where for  red  varieties  has  increased  the  planting  of  the  Red  Winter 
Pearmain,  Smith  Cider,  and  Missouri  Pippin.  The  other  popular 
varieties  grown  are  in  the  following  order :  White  Pearmain,  Lawver, 
Lankford,  Jonathan,  and  Gravenstein. 
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The  climate  of  the  Pajaro  Valley  is  generally  considered  more 
favorable  for  yellow  varieties  of  apples  than  for  red  ones,  the  latter 
in  many  places  having  been  found  not  to  color  well.  It  has  been 
found  that  the  various  soil  types  show  marked  differences  in  their 
effect  on  the  color  of  apples.  Those  soils  possessing  good  textural 
drainage,  or  through  which  water  percolates  rapidly,  give  a  fruit  of 
hi^er  coloring.  Such  soils  are  the  sandy  loam  and  fine  sandy  loam 
of  the  Pajaro,  or  alluvial,  series,  the  sandy  loam  of  the  residual  series, 
the  Corralitos  loam,  Salsipuedes  loam,  and  Monterey  sandy  loam. 
In  the  alluvial  soils  included  in  the  Pajaro  series  rapid  surface  drain- 
age is  lacking  on  account  of  the  level  topography.  Such  soils  often 
show  a  deficiency  in  the  color  of  fruit,  but  this  can  be  remedied  to 
some  extent  by  establishing  better  drainage.  When  the  subsoils  be- 
come more  porous  from  an  increase  of  sand  or  gravel  this  good  effect 
is  also  noticeable  in  the  fruit.  The  Pajaro  sandy  loam  and  fine  sandy 
loam  show  an  increase  or  heightening  of  color  in  apples  over  more  im- 
pervious soils  of  the  same  series,  like  the  Pajaro  adobe,  Pajaro  loam, 
or  even  the  Pajaro  silt  loam.  The  Pajaro  silt  loam  gives  better  color 
than  the  loam  or  adobe  on  account  of  the  admixture  of  mica,  whidi 
improves  the  textural  drainage.  Tile  drains  on  the  more  retentive 
soils  would  surely  heighten  the  color  of  the  fruit  and  hasten  its  ma- 
turity. Early  maturity  is  closely  connected  with  high  coloring. 
Thus  apples  grown  on  the  protected  slopes  or  sandy  types  of  soil 
mature  earlier  than  on  the  heavier  soils  and  the  fruit  is  much  higher 
colored.  For  this  reason  the  Santa  Cruz  sandy  loam  and  Santa  Cruz 
loam  are  the  more  suitable  soils  for  the  red  varieties,  while  the 
yellow  varieties  have  a  brighter,  clearer  color.  The  setting  of  the 
fruit  also  bears  some  relation  to  the  texture  of  the  soil  or  to  the 
different  conditions  of  climate  or  drainage  connected  with  the  differ- 
ent areas  which  the  soils  occupy.  The  set  is  much  surer,  at  least  in 
wet  years,  on  the  sandy  types  than  upon  those  containing  a  high  day 
content. 

The  advantage  in  more  regular  setting  of  fruit  grown  on  the  resid- 
ual soils  of  the  Watsonville  and  Santa  Cruz  series  over  the  alluvial 
soils  of  the  Pajaro  series  is,  however,  offset  by  the  exceeding  produc- 
tiveness of  the  latter  soils  and  the  larger  size  of  trees  and  of  the 
apples.  This  is  due  to  the  superior  depth,  uniform  texture,  and 
quantity  of  humus  which  these  soils  contain.  These  soils  are  all 
rather  heavy.  They  form  large  clods  when  plowed  too  dry,  but  they 
have  the  power  of  conserving  soil  moisture  throughout  the  dry  sum- 
mer without  irrigation,  especially  when  properly  cultivated.  Single 
apple  trees  on  these  alluvial  soils  have  produced  as  much  as  60  boxes 
in  one  season. 

Although  the  majority  of  the  apple  trees  in  the  Pajaro  Valley  are 
grafted  upon  French  crab-apple  stock,  different  varieties  show  marked 
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variation  according  to  the  soil  they  are  grown  upon.  The  large 
vigorous-growing  Yellow  Bellflower  produces  its  largest  trees,  fruit, 
and  crop  on. the  deep,  rich,  alluvial  soils  of  the  Pajaro  series,  es- 
pecially on  the  loam  and  silt  loam.  It  grows  to  fair  size  on  the 
residual  Santa  Cruz  loam  •  and  sandy  loam  and  Monterey  sandy 
loam,  but  is  liable  to  produce  small  and  misshapen  fruit  and  to  die 
back  in  the  tips  of  branches  where  these  soils  lack  great  depth,  humus, 
or  moisture.  These  same  effects  on  the  Yellow  Bellflower  and  other 
apple  trees  of  large  and  vigorous  growth  are  found  in  the  sandy  loam 
and  loam  of  the  residual  Watsonville  series  covering  the  plain  of  the 
valley.  The  Yellow  Newtown,  a  much  smaller  and  less  vigorous  tree, 
gives  much  better  returns  in  size  of  crop  and  fruit  on  these  shallow 
residual  soils,  but  the  Red  Winter  Pearmain  on  account  of  its  hardi- 
ness is  also  well  adapted  to  these  inferior  soils.  The  variety  best 
adapted  to  soils  with  heavy,  cold,  or  almost  impervious  subsoils  is 
the  Missouri  Pippin. 

In  setting  apple  orchards  in  the  Pajaro  Valley  the  distances 
for  trees  and  rows  vary  with  the  variety  to  be  grown.  The  large 
growing  Yellow  Bellflower  and  similar  varieties  produce  best  when 
planted  from  30  to  35  feet  apart,  the  wider  setting  being  best  suited 
to  the  deep,  rich,  river  bottom  or  alluvial  soils  and  the  closer  being 
better  in  case  of  the  residual  or  upland  soils.  Smaller  growing  va- 
rieties, like  the  Missouri  and  sometimes  the  Yellow  Newtown,  are 
planted  25  feet  apart,  especially  on  the  poorer  or  residual  upland 
soils.  Fertilization  of  the  apple  blossoms  is  supposed  to  be  greatly 
facilitated  by  planting  different  congenial  varieties  close  to  one  an- 
other. Under  certain  climatic  conditions  cross-fertilization  greatly 
increases  the  setting  of  fruit  and  also  the  yield.  The  planting  of 
alternate  rows  to  different  varieties  secures  this  result.  When  large 
growing  varieties  like  the  Yellow  Bellflower  are  alternated  with 
smaller  ones  like  the  Yellow  Newtown  and  Missouri  Pippin  there  is 
greater  freedom  in  tree  growth. 

Orchards  are  plowed  once  or  twice  in  the  spring,  when  a  heavy 
growth  of  winter  weeds  consisting  of  bur  clover,  alfilaria,  white  mus- 
tard, mallow,  and  similar  weeds  are  turned  under.  When  these  weeds 
are  thoroughly  plowed  under  at  this  season  they  do  not  come  up  again 
until  the  next  winter.  Summer  weeds  are  not  numerous  and  are 
almost  entirely  absent  on  the  heavy  soils,  thus  enabling  the  orchardist 
to  keep  the  land  clean  during  the  summer  with  a  minimum  amount 
of  cultivation.  The  only  exception  to  this  is  the  morning-glory,  which 
has  encroached  upon  some  of  the  orchards  on  the  heavy  dark  alluvial 
soils  along  the  Pajaro  River.  This  weed  does  not  seem  to  thrive  on 
the  sandy  and  upland  soils.  It  can  be  eradicated  only  by  persistent 
cultivation  or  hoeing  during  the  summer  or  growing  period,  never 
permitting  a  single  green  leaf  to  appear.    This  process  if  followed 
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once  or  twice  a  week  during  the  summer  and  until  frost  or  winter 
weather  puts  an  end  to  its  growing  period  will  usually  kill  out  most 
of  it  in  one  year  and  the  r^nainder  can  be  killed  the  following  year. 

Improved  tilth,  increased  size  of  fruit,  and  better  growth  of  trees 
could  be  secured  in  some  of  the  orchards  on  hilly  sandy  soils  by  deep 
plowing  and  more  thorough  cultivation  before  the  rainy  season  is 
over.  This  procedure  would  conserve  more  moisture,  which  is  some- 
times badly  needed  by  orchards  on  these  porous  soils. 

Between  the  ages  of  6  and  10  years  apple  trees  are  expected  to  be- 
gin to  bear  profitable  crops.  During  the  years  preceding  bearing  it 
has  been  the  practice  to  grow  other  crops  between  the  rows.  Straw- 
berries, blackberries,  loganberries,  and  raspberries  have  been  the  fa- 
vorite crops.  Strawberries  die  out  during  the  fifth  or  sixth  year  and 
can  not  be  profitably  replanted.  The  bush  berries  live  seven  or  eight 
years,  when  they  too  die,  thus  naturally  disappearing  as  the  apple 
trees  begin  to  bear  heavy  crops.  About  60  per  cent  of  the  orchards 
in  the  valley  or  bottom  lands  were  in  this  manner  grown  to  maturity. 
The  remainder  o^  the  orchards  on  the  alluvial  soils  produced  pota- 
toes, beans,  and  sugar  beets  between  the  rows  of  young  trees.  Irriga- 
tion, which  was  necessary  for  the  berry  crops,  ceases  when  the  vines 
die,  as  it  is  not  considered  at  all  necessary  for  apple  growing,  owing 
to  the  relatively  heavy  annual  rainfall,  deep  soil,  and  cool,  moist  sum- 
mers. However,  it  is  believed  that  furrow  irrigation  in  midsummer 
would  greatly  aid  in  maturing  and  increasing  the  size  of  fruit  and  of 
crop  on  heavily  laden  orchards. 

Fertilization  of  apple  orchards  has  not  proven  profitable  on  Ae 
rich  alluvial  bottom  soils.  The  incorporation  of  humus  by  applying 
barnyard  manure  and  plowing  under  green  manure  crops  would 
undoubtedly  increase  the  yields  and  size  of  fruit  on  s<»ne  of  the 
upland  soils. 

The  apple  industry  is  the  principal  industry  in  the  Pajaro  Valley, 
the  gross  income  from  which  is  more  than  $1,600,000  annually.  The 
following  list  shows  the  various  products  from  the  apple  orchards 
for  1908:  Apple  shipments  consisted  of  4,500  cars,  or  more  than 
2,300,000  boxes;  750,000  boxes  of  culls  were  canned,  dried,  or  made 
into  apple  butter,  cider,  and  vinegar;  over  2,500,000  pounds  of  dried 
apples  and  500,000  gallons  of  cider  and  vinegar  were  produced. 

OTHER  FBUTTB. 

Apricots  find  most  favorable  conditions  as  to  climate  and  soil  in 
this  region.  Failure  in  cropping  is  seldom  known  and  only  one  com- 
plete failure  has  been  recorded.  This  fruit  is  increasing  in  favor  not 
only  on  account  of  the  certainty  of  the  crops,  but  also  on  account  of 
its  size  and  excellent  flavor,  rendering  it  a  fine  fruit  for  canning.    The 
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variety  most  common  is  the  Royal,  but  the  Blenheim  is  also  a  favorite. 
The  fruit  not  canned  is  dried  and  good  prices  are  secured.  The 
profit  per  acre  on  suitable  soils  is  considered  as  good  if  not  better 
than  the  average  for  apples.  Thirteen  hundred  acres  are  now 
planted,  and  planting  is  steadily  increasing. 

The  soils  best  suited  to  this  fruit  are  found  in  the  more  sheltered, 
better  drained,  hilly  or  rolling  areas,  these  being  usually  along  the 
lower  slopes  of  the  Santa  Cruz  Mountains  on  the  eastern  side  of  the 
valley,  the  slopes  of  the  Monterey  hills  on  the  south  side,  and  the 
sandier  rolling  soils  of  the  Watsonville  series  north  of  the  Pajaro 
River.  These  soils  rank  in  their  order  of  excellence  as  follows: 
Salsipuedes  loam,  Corralitos  loam,  Santa  Cruz  loam,  Watsonville 
sandy  loam,  Monterey  sandy  loam,  Santa  Cruz  sandy  loam,  and 
Pajaro  sandy  loam.  In  many  of  the  hill  areas  there  are  ridges  on 
which  the  soil  is  so  deficient  in  humus  that  apple  trees  do  not  do  well. 
Such  soils,  which  are  usually  light  colored  or  reddish,  are  generally 
well  adapted  to  apricots.  This  is  especially  true  of  the  Monterey 
sandy  loam  and  Santa  Cruz  sandy  loam.  The  apricot  also  grows 
well  on  the  steep  slopes  and  little  plateaus  of  the  Santa  Cruz  loam 
derived  from  the  shale  formations.  This  soil  usually  contains  enough 
humus  for  this  fruit,  which  takes  kindly  to  the  warm  exposure  and 
the  disintegrating  shale  rock. 

Persian  (English)  walnuts  thrive  in  the  valley,  growing  to  a  very 
large  size.  The  trees  are  not  planted  in  solid  orchard  form  but 
usually  as  border  trees.  In  this  manner  from  100  to  200  acres  are 
grown.  They  produce  good  yields  and  are  considered  very  profit- 
able. Deep,  rich,  alluvial  or  colluvial  soils,  such  as  the  Corralitos 
loam,  Salsipuedes  loam,  and  Watsonville  sandy  loam,  are  best  suited 
to  Persian  walnuts.  Native  California  walnuts  and  eastern  walnuts 
also  grow  to  immense  size  and  the  yields  are  large,  but  these  nuts, 
though  excellent  in  flavor,  are  not  considered  commercial. 

Pears  have  always  been  grown  to  a  limited  extent,  but  owing  to 
the  summer  fogs  the  skin  of  the  fruit  is  not  so  smooth  nor  the  flesh 
so  fine  grained  as  fruit  grown  in  the  hot  interior  of  the  State.  The 
fruit  is  large,  however,  and  of  good  flavor  and  the  crops  are  sure. 
The  pear  blight,  which  has  ravaged  the  interior  of  the  State  and 
caused  a  scarcity  of  this  fruit  with  consequent  high  prices,  has  not 
obtained  a  foothold  in  this  valley. 

As  the  pear  crop,  especially  the  highly  prized  Bartlett,  has  de- 
creased in  quantity,  canned  pears  have  become  scarce  and  high  in 
price.  The  Pajaro  Valley  pears  could  be  made  to  fill  this  market 
profitably  with  great  assurance  of  success.  The  pear  blight  could  be 
kept  out  by  skillful  handling  and  careful  inspection,  for  the  cool 
climate  and  strong  westerly  coast  winds,  blowing  as  they  do  during 
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the  growing  season  only  from  the  ocean,  apparently  tend  to  keep  out 
the  dreaded  infection. 

The  pear  grows  thriftily  and  produces  well  on  the  hilly  areas  of 
the  Watsonville  sandy  loam,  loam,  and  adobe  with  their  clay  subsoils, 
and  also  on  the  Pajaro  and  other  apple- producing  soils. 

About  200  acres  are  planted  in  grapes,  principally  of  the  vinifera 
varieties,  these  being  mainly  Rieslings  (the  Chauch6  Noir,  Chauch^ 
Gris) ,  and  Zinf andel.  Others  have  been  found  to  do  fairly  well,  but 
as  a  rule  the  yields  are  light.  In  some  well  protected,  sunny  valleys 
in  the  Santa  Cruz  Mountains  on  the  Santa  Cruz  sandy  loam  the 
Flame  Tokay  has  been  profitably  grown.  The  Labrusca  grapes  have 
proven  well  adapted  to  the  cool  summers  and  produce  large  crops  of 
good  quality.  Inferior  or  second-grade  hill  soils  are  adapted  to  the 
Labrusca  varieties.  The  soils'  of  the  Watsonville  series  north  and 
northwest  of  Watsonville,  whether  loam  or  sandy  loam,  if  they  have 
a  heavy  clay  subsoil  just  below  the  surface,  appear  well  suited  to  this 
grape  and  seem  to  offer  ideal  conditions  for  it.  These  soils  are  well 
drained  on  the  surface  and  are  sufficiently  warm  to  produce  healthy, 
vigorous  vines.  A  considerable  acreage  of  these  soils  not  now  pro- 
ducing good  orchard  or  grain  crops  could  be  planted  to  this  grape 
with  profit. 

Strawberries  became  a  ccMnmercial  crop  in  the  valley  in  1880,  when 
the  Corralitos  water  system  carried  water  to  Watsonville  and  sold  it 
to  irrigators  in  the  Corralitos  Valley.  From  this  time  on  the  grow- 
ing of  strawberries  and  the  planting  of  apple  orchards  progressed 
together,  for  it  was  and  is  the  common  practice  to  grow  orchards  to 
profitable  bearing  age  by  cultivating  strawberries  between  the  rows. 
The  strawberry  acreage  varies  from  500  to  1,000  acres,  and  at  present 
is  about  600  acres.  The  extension  of  permanent  orchards  has  re- 
stricted the  culture  of  strawberries,  and  that  industry  is  now  passing 
beyond  the  confines  of  the  valley. 

Strawberries  are  produced  for  four  or  five  years  befwe  the  plants 
die  out,  but  it  has  here  never  been  found  profitable  to  replant  them 
on  the  same  ground.  This  is  true  on  all  soils,  except  that  the  vines 
appear  to  last  longer  on  the  lighter  textured  soils,  like  fine  sandy  loam, 
sandy  loam,  and  silt  loam.  It  is  quite  possible  that  the  infertility 
of  land  cultivated  too  long  to  strawberries  is  due  to  lack  of  crop  rota- 
tion, rather  than  to  an  actual  exhaustion  of  the  soil.  The  application 
of  nitrate  of  soda  would  aid  in  correcting  this  tendency  to  self -poison- 
ing of  strawberry  fields,  but  would  make  too  large  and  sappy  a  growth 
in  vine  and  berry.  Turning  under  a  legume  crop  like  the  horse  bean, 
which  could  be  planted  between  the  rows  in  winter  and  spaded  under 
in  spring,  would  help,  as  would  a  dressing  of  gypsum.  Gypsum  has 
been  found  elsewhere  to  aid  the  beneficial  soil  bacteria  in  overcoming 
deleterious  organic  soil  substances. 
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Before  planting  strawberries  the  fields  are  carefully  leveled  and 
laid  off  into  checks  200  feet  long  and  about  the  same  in  width.  A 
flume  is  run  along  the  higher  side  and  a  2-inch  auger  hole  bored  at 
each  bed.  These  beds  have  a  row  on  each  side  and  are  separated  by 
a  small  ditch.  The  rows  are  about  20  inches  apart  and  the  plants 
are  15  inches  apart  in  the  rows. 

After  the  rains  cease  in  the  spring  the  berries  are  irrigated  weekly, 
or  at  least  fortnightly,  followed  by  a  horse  hoe,  and  finished  by  hand 
hoeing.  The  first  year  a  small  crop  is  secured,  but  during  the  next 
three  or  four  years  from  75  to  100  chests  of  20  slides  of  2  baskets 
each  (about  100  pounds  to  the  chest)  are  produced  per  acre.  The 
average  is  about  100  chests  per  acre.  These  chests  vary  in  price  from 
$3  to  $10,  depending  on  the  time  of  year.  During  the  present  season 
(1907)  as  high  as  $12  was  obtained. 

The  cost  of  production  varies  from  $200  to  $300  an  acre.  Culti- 
vation and  planting  for  the  first  year  costs  $100  an  acre,  but  when 
the  crop  is  started  the  fields  are  contracted  to  Japanese  or  Chinese 
at  $1.25  a  crate.  This  includes  tending,  cultivating,  irrigating,  and 
picking  the  vines  for  the  whole  year.  One  man  usually  cares  for 
7  to  10  acres,  but  requires  help  during  the  height  of  the  picking  sea- 
son. The  Japanese  is  usually  assisted  by  his  wife  and  children. 
The  picking  season  begins  in  April  and  continues  until  January,  but 
the  main  season  lasts  only  about  seven  months.  The  most  popular 
berries  planted  are  the  Melinda,  of  local  origin,  and  the  Brandywine. 

Strawberries  have  been  grown  entirely  on  the  Pajaro  group  of 
alluvial  soils,  and  at  present  the  largest  acreage  is  upon  the  Pajaro 
clay  loam  adobe,  a  very  heavy  soil  which  is  hard  to  cultivate.  This 
soil  being  the  worst  for  apple  orchards  was  the  last  to  be  planted  to 
them,  and  consequently  was  the  last  to  be  left  open  enough  for  the 
culture  of  the  strawberry.  The  lighter  soils  of  this  alluvial  group 
produce  better  but  require  more  water. 

The  search  for  new  strawberry  lands  has  caused  a  demand  for  some 
of  the  soils  of  the  Watsonville  group  on  the  low,  rolling  hills.  These 
soils  will  do  well  when  irrigation  water  can  be  obtained.  In  some 
cases  it  may  be  beneficial  to  fertilize  with  barnyard  manure,  green 
manure,  etc.,  to  increase  the  humus  and  nitrogen.  Lime  and  nitrate 
of  soda  may  also  be  added  if  the  growth  is  poor. 

The  acreage  in  blackberries,  loganberries,  and  raspberries  is  vari- 
ously estimated  at  from  500  to  700  acres  or  more.  About  half  this 
acreage  is  devoted  to  blackberries  and  the  remainder  evenly  divided 
between  loganberries  and  raspberries.  All  these  berries  are  planted, 
cultivated,  irrigated,  and  marketed  in  a  similar  manner.  These 
brambles  are  planted  usually  between  the  rows  of  yoimg  apple 
orchards  which  have  been  carefully  leveled  for  irrigation.  Rows 
are  placed  8  feet  apart  with  the  bushes  4  feet  apart  in  the  rows.    They 
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are  irrigated  three  or  four  times  during  the  cropping  season,  which 
continues  for  about  four  months.  The  cultivation  between  the  rows 
is  done  with  a  horse  cultivator,  but  some  additional  hand  hoeing  is 
required.  Both  the  cultivating  and  irrigating  are  often  done  by  the 
white  help,  but  the  picking  is  performed  by  Japanese,  who  are  paid 
by  the  crate.  Securing  labor  to  pick  the  crops  when  they  are  ripen- 
ing rapidly  is  the  most  serious  difficulty  encount^*ed  in  their  culture. 
Enormous  crops  are  easily  produced  on  all  the  irrigated  alluvial  soils. 
The  cost  of  producing  these  crops  varies  from  $150  to  $200  an  acre 
and  the  gross  income  from  $300  to  $600,  leaving  a  net  income  ranging 
from  $150  to  $400  an  acre. 

The  favorite  varieties  are  the  Mammoth  blackberry  and  the  Cuth- 
bert  raspberry.  The  loganberry,  an  accidental  cross  between  a  culti- 
vated raspberry  and  a  wild  blackberry,  propagated  by  Judge  Logan, 
of  Santa  Cruz,  has  become  a  well-known  berry  of  trade.  It  yields 
well  in  the  Pajaro  Valley,  where  it  is  increasing  in  favor  and  acreage. 
The  period  of  productiveness  for  blackberries  and  loganberries  is 
about  ten  years,  and  for  raspberries  two  or  three  years  less.  The 
raspberry  ripens  earliest  in  the  season,  the  blackberry  next,  and  lastly 
the  loganberry.  The  bulk  of  the  crop  is  shipped  fresh  to  San  Fran- 
cisco and  adjacent  points,  very  little  being  left  for  canning,  although 
the  demand  for  sudi  purposes  is  good. 

Cherry  trees  grow  to  immense  size  on  the  Pajaro  sandy  loam  and 
the  Corralitos  loam,  but  the  crop  is  very  uncertain  on  account  of  the 
cool,  moist  climate  of  early  spring.  About  225  acres  of  cherries, 
mainly  of  the  Napoleon  (commonly  known  as  Eoyal  Anne  in  Cali- 
fornia) variety,  are  grown  diiefly  for  the  manufacture  of  the  pro- 
cessed Maraschino  cherri^. 

At  one  time  there  were  about  1,500  acres  in  prune  orchards  in  the 
Pajaro  area,  but  low  prices  and  a  rather  inferior  quality  of  fruit  has 
caused  a  decline  in  production  until  at  present  (1908)  only  500  acres 
of  the  original  acreage  stands.  There  is  also  a  small  acreage  in 
peaches,  about  200  acres,  but  this  fruit  does  not  thrive  and  the  acreage 
becomes  smaller  year  by  year. 

SOILS. 

At  one  time  the  Pacific  Ocean  covered  the  present  Santa  Cruz 
Mountains.  Later,  when  they  were  uplifted,  the  Pajaro  Valley  be- 
came a  bay  and  the  San  Francisco  Bay  re^on  and  the  great  inte- 
rior valley  of  California  became  inland  seas.  When  the  latter  broke 
through  at  the  Carquinez  Straits  into  San  Francisco  Bay  it  caused 
this  body  of  water  to  overflow  southward  through  the  Santa  Clara 
Valley  and  finally  through  the  Pajaro  Pass  into  Monterey  Bay.  A 
later  faulting  broke  through  the  mountains  at  the  Golden  Grate, 
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emptying  these  waters  directly  into  the  Pacific  Ocean.  By  this  time 
the  shales  and  sandstones  which  largely  comprise  the  rocks  and  for- 
mations of  this  region  had  been  scalloped  into  their  present  shape, 
forming  the  Pajaro  Valley.  Vast  quantities  of  ground-up  and  dis- 
integrated shales  and  sandstones  had  been  laid  down  over  beds  of 
gravel  and  cobbles  which  formed  in  the  first  inrush  of  detritus  from 
the  mountains.  Alternating  uplifts  and  depressions  in  the  valley 
caused  recurring  submersions  which  can  be  readily  traced  in  the  alter- 
nating layers  of  sands  and  clays  as  well  as  in  the  occurrence  of  the 
more  recent  species  of  shells  and  moUusks  which  are  foimd  in  great 
abundance  at  various  points  100  feet  or  more  above  the  valley  floor. 

The  geological  formations,  consisting  mainly  of  shales  and  sand- 
stones, are  occasionally  pierced  by  intrusions  of  deep-seated  igneous 
or  crystalline  rock,  like  the  granite  outcrop  near  Chittenden.  The 
sandstone  formations  are  rather  definitely  separated  from  the  shales 
by  a  line  of  demarcation  closely  following  a  small  branch  of  Green 
Creek  near  the  Casserly  School.  The  sandstone  mountains  extend 
northwesterly  to  a  point  in  the  extreme  northern  part  of  the  area. 
Below  this  dividing  line  the  mountains  of  the  main  range  consist 
mainly  of  shale.  The  Monterey  Hills  bordering  the  southern  portion 
of  the  valley  are  largely  sandstone  with  an  admixture  of  shale  in- 
creasing in  quantity  as  the  eastern  range  is  approached.  The  shales 
of  the  valley  floor  are  more  or  less  weathered  and  disintegrated  into 
soil  interspersed  >vith  occasional  underlying  beds  of  partially  ce- 
mented conglcHnerate.  The  sandstone  in  the  valley  is  always  found 
adjacent  to  the  sandstone  mountains  or  hills.  These  formations 
thus  give  rise  to  the  residual  soils  of  the  area. 

Upon  these  residual  soils  and  formations  the  Pajaro  River  and  its 
tributaries  have  deposited  along  their  courses  great  quantities  of 
alluvium,  thus  forming  the  alluvial  or  bottom  soils.  This  material 
has  been  sorted  into  various  soil  types  by  the  action  of  the  river 
waters.  As  the  Pajaro  River  drains  a  region  consisting  largely  of 
shales,  they  have  imparted  to  the  soils  their  heavy  character  from 
the  predominating  proportions  of  clay  or  silt.  Considerable  sandy 
material  is  added,  however,  by  the  tributary  streams  which  rise  in  the 
sandstone  mountains  to  the  north. 

The  shales  of  the  hills  and  valley  form  residual  loams  or  when 
slightly  washed  colluvial  loams. 

The  soils  derived  from  sandstone  contain  little  of  the  soluble  salts 
known  as  alkali  and  very  little  lime  and  gypsum.  The  shales  contain 
soluble  alkali  salts  as  well  as  lime  and  gypsum,  which  are  frequently 
mined  for  cement  and  fertilizer  manufacture.  The  alkali  salts  in  the 
shale  rocks  consist  chiefly  of  the  sulphates  of  soda  and  magnesia, 
with  smaller  amounts  of  the  chlorides  of  soda  and  potash.    Common 
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salt  is  now  found  in  all  the  lands  covered  by  the  tides.  No  other  so- 
called  alkali  salt  occurs  in  the  valley. 

The  alluvial  soils  have  a  common  origin  and  are  grouped  as  the 
Pajaro  series.  The  residual  soils  are  classified  in  two  series — the 
Santa  Cruz  series,  consisting  of  the  various  soils  found  in  the  Santa 
Cruz  Mountains,  and  the  Watsonville  series,  made  up  of  the  soils 
derived  from  the  weathered  shales  forming  the  low,  rolling  hills  of 
the  valley  floor.  In  addition,  distinct  and  unrelated  sml  types  occur 
in  various  parts  of  the  area. 

The  following  table  gives  the  names  and  extent  of  the  various  soil 
types  in  the  area  surveyed: 

Areas  of  different  soils. 


Sou. 


Santa  Crux  saDdy  loam 

Monterey  sandy  loam 

WataonviUe  loam 

Santa  Cms  loam 

Pi^aroloam 

Santa  Cms  sand 

Pajaro  day  loam  adobe 

Watsonville  sandy  loam 

Pajaro  sandy  loam 

Endna  sandy  loam 

Wataonyflle  day  loam  adobe. 
Pajaro  fine  sandy  loam 


Acres. 

Percent. 

12,300 

18.6 

0,600 

13.0 

6,888 

8.6 

6,184 

7.6 

6,120 

7.4 

4,864 

7.1 

4,800 

7.0 

4,160 

6.0 

8,840 

6.6 

2,240 

8.3 

1,600 

2.3 

1,536 

2.2 

Sou. 


Alrlsoday 

Peat 

Salsipuedes  loam 

Pajaro  sUt  loam 

Dunesand  

Pajaro  sUt  day 

Pi^iaroUghtsUtloam 

Pajaro  sand 

Corralltos  loam 

Total 


Acres. 


Pereoit. 


1,536 

2.2 

1,216 

L7 

1,152 

1.7 

1,088 

LI 

708 

LI 

640 

.9 

512 

.7 

820 

.5 

256 

.4 

69,120 


Pajabo  Seboes. 

The  Pajaro  soils  found  along  the  streams  are  alluvial  or  sedi- 
mentary in  origin  and  derived  from  shales  and  sandstones,  with  a 
lesser  admixture  of  detritus  from  igneous  and  crystalline  rocks. 
These  soils  are  found  mainly  along  the  Pajaro  Biver  from  Aromas  to 
Monterey  Bay  in  bodies  varying  in  width  from  1  mile  to  over  2 
miles.  As  the  river  proper  drains  a  large  area  of  shales  in  San 
Benito  Coimty  these  soils  are  heavy  in  (Character,  varying  according 
to  the  quantity  of  silt  they  contain.  They  include  grades  from  sand 
to  clay,  the  lighter  soils  being  foimd  adjacent  to  the  river  and  the 
heavier  types  next  the  hills.  The  tributary  streams  frcMn  the  sand- 
stone of  the  Santa  Cruz  Mountains  to  the  north  tend  to  form  prin- 
cipally the  sandy  loam  and  fine  sandy  loam  types.  The  great  amount 
of  lime  found  in  all  except  the  sandier  types  has  greatly  increased 
the  humus  content,  giving  them  a  very  dark  brown  or  black  color. 
The  only  exception  to  this  is  the  recently  deposited  bodies  of  silty 
clay  which  are  rapidly  becoming  dark  with  increasing  age.  The 
largest  bodies  of  these  alluvial  soils  away  from  the  immediate  vicin- 
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ity  of  the  Pa jaro  River  are  found  in  the  little  valleys  along  the  Salsi- 
puedes,  Corralitos,  Green,  and  Brown  creeks.  These  alluvial  valleys 
extend  to  the  very  base  of  the  Santa  Cruz  Mountains,  varying  in 
width  from  a  few  rods  at  their  upper  limits  to  more  than  a  mile. 
They  are  generally  level,  well  suited  to  irrigation,  and  adapted  to 
a  wide  variety  of  fruits,  vegetables,  and  grains. 

PAJABO  SAND. 

The  Pajaro  sand  is  a  loose,  incoherent  soil  composed  of  coarse  sand 
and  fine  gravel,  with  appreciable  quantities  of  silt.  It  is  light  brown 
in  color  and  more  than  6  feet  in  depth,  very  porous  and  quickly  dries 
out  in  summer.  It  is  very  level  in  topography,  having  been 
formed  usually  at  the  junction  of  streams  by  a  rapid  rush  of  large 
bodies  of  water.  At  certain  seasons  it  is  too  wet  and  in  summer  too 
dry  for  orchard  purposes.  Willows,  weeds,  and  native  grasses  are 
the  common  vegetation.  A  large  body  of  this  soil  is  found  above 
College  Lake  at  the  confluence  of  two  streams. 

PAJABO  SANDY  LOAM. 

The  Pajaro  sandy  loam  consists  of  a  dark-brown  sandy  loam  to  a 
depth  of  6  feet  or  more,  and  occasionally  contains  small  gravel  which 
sometimes  accumulates  in  pockets  in  the  subsoil.  The  dark  surface 
soil  extends  to  30  inches,  below  which  the  subsoil  becomes  lighter  in 
color  and  texture. 

This  type  of  soil  is  usually  easily  tilled  and  is  retentive  of  moisture. 
It  occurs  almost  exclusively  in  the  long,  narrow  valleys  of  Salsi- 
puedes,  Corralitos,  Green,  and  Brown  creeks.  The  soil  is  lightest  in 
color  and  texture  nearest  the  mountains,  becoming  darker  and  heavier 
as  the  Pajaro  River  is  approached.  Redwoods  and  large  oaks  once 
covered  much  of  this  soil.  It  is  an  excellent  orchard  soil,  and  on  ac- 
count of  the  sheltered  position  it  usually  occupies  is  especially  adapted 
to  the  production  of  early  ripening  and  well-colored  fruit  of  excel- 
lent quality.  Apples,  especially  the  Yellow  Newtown,  Lankford, 
and  Red  Winter  Pearmain,  and  also  cherries,  prunes,  plums,  pears, 
and  Persian  (English)  walnuts  do  well  in  the  warm,  well-sheltered 
places  nearer  the  mountains.  Strawberries,  raspberries,  loganber- 
ries, and  blackberries  are  grown  with  excellent  results  when  irrigated. 
Natural  drainage  is  always  good  and  percolation  excellent,  generally 
assuring  good  crops  of  apples  even  in  very  wet-seasons.  Cantaloupes, 
tomatoes,  cucumbers,  alfalfa,  and  garden  vegetables  are  successful 
crops  on  account  of  the  easy  tillage  and  natural  warmth  of  the  soil. 
On  this  soil  where  horsetail  (Equisetum)  is  common  the  best  berries 
are  produced. 
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The  results  of  mechanical  analyses  of  samples  of  soil  and  subsoil 
are  given  in  the  following  table : 

Mechanical  analyset  of  Pajaro  tandy  loank 


Number. 

Descriptton. 

Fine 
giETel. 

Coane 
sand. 

Medium 
saud. 

Fine 
sand. 

Very  fine 

Silt* 

Clay. 

170M 

Sou 

Percent 

0.1 

.8 

Percent 
7.0 
6.1 

Percent 
16.6 
13.0 

Percent 
87.1 
86.0 

Percent 
4.9 
6.7 

Pereeni. 
24.4 
20.0 

Percent 
9.8 

17096 

SalMoU 

8.6 

PAJABO   FINE   8ANDT   LOAM. 


The  Pajaro  fine  sandy  loam  is  a  brown  or  light-brown,  micaceous 
fine  sandy  loam  varying  in  depth  from  18  to  72  inches,  the  depth 
being  greater  nearer  the  streams  from  which  it  was  deposited  by 
floods.  It  usually  rests  upon  a  subsoil  of  black  loam  or  silt  loam 
which  was  evidently  at  one  time  top  soil.  This  heavy  subsoil  retains 
moisture  well,  while  the  lighter  upper  soil  renders  tillage  easy. 
Owing  to  its  excellent  drainage  and  ready  percolation  the  setting  of 
a  crop  of  apples  is  greatly  facilitated. 

Small  bodies  of  this  type  are  found  west  of  Watsonville  dose  to 
Pajaro  River  and  on  Corralitos  Creek,  where  an  obstruction  caused 
the  creek  to  deposit  this  soil  over  the  surrounding  area.  This  soil  is 
well  adapted  to  apple  culture,  producing  large  crops  of  good  quality. 
Alfalfa,  tomatoes,  beans,  sugar  beets,  cantaloupes,  cucumbers,  and 
many  other  truck  crops,  as  well  as  strawberries,  loganberries,  rasp- 
berries, and  blackberries  are  exceptionally  productive. 

The  following  table  gives  the  results  of  mechanical  analyses  of  this 
type  of  soil : 

Mechanical  analyses  of  Pajaro  fine  sandy  loam. 


Nomber. 

Description. 

Fine 
gravel. 

Coane 
sand. 

Medimn 
sand. 

Fine 
sand. 

Very  fine 
sand. 

sut. 

Caay. 

17099 

Soil 

Percent. 

ao 

.0 
.0 

Percent. 

0.0 

.0 

.0 

Percent. 

as 

.0 
.0 

Percent. 

aao 

2.1 
4.0 

Percent. 
22.9 
13.0 
12.0 

Percent. 
8&2 
6&8 
60L6 

Percent. 
8^4 

17100 

SubsoU 

Lower  subsoil. 

17  7 

17101 

12l0 

PAJABO  LIGHT  BILT  LOAM. 


The  Pajaro  light  silt  loam  consists  of  alternating  layers  of  light- 
brown,  very  micaceous,  fine  silt  and  fine  sandy  loam,  to  a  depth  of 
6  feet  or  more,  deposited  in  narrow  lenticular  bodies  upon  the  bank 
or  lower  bench  of  the  Pajaro  River.  It  is  occasionally  sticky,  but  is 
usually  fine  in  texture.    On  account  of  its  low-lying  position  it  is 
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occasionally  flooded,  but  as  percolation  is  excellent  it  soon  dries  off 
when  the  floods  subside.  Apple  orchards  on  this  soil  do  fairly  well, 
but  it  is  much  better  adapted  to  berries  and  trucking  crops.  Berries 
of  all  sorts,  beans,  sugar  beets,  and  garden  truck  are  the  principal 
crops. 

The  results  of  mechanical  analyses  of  samples  of  the  soil  and  sub- 
soil are  given  in  the  following  table: 

■  Mechanical  analyses  of  Pajaro  light  silt  loam. 


Nomber. 

Description. 

Fine 
gravel. 

Coarae 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  line 
sand. 

sut. 

Clay. 

17108 

Soil 

Percent. 

ao 

.0 

Percent. 

ao 

.2 

Percent. 
1.0 
.6 

Percent. 
15.9 
0.4 

Percent. 

aao 

21.6 

Percent. 
44.6 
6a6 

Percent. 
8.6 

17108 

SubsoU 

8.6 

PAJABO  LOAM. 


The  soil  of.  the  Pajaro  loam  is  a  very  heavy  dark-brown  or  black 
loam  varying  from  12  to  18  inches  in  depth,  underlain  to  6  feet  and 
beyond  by  a  light-yeUow  silt  loam  which  becomes  more  micaceous  with 
increasing  depth.  The  subsoil  over  most  of  this  type  extends  to  a 
depth  of  30  feet.  Only  the  finer  grades  of  sand  are  present  except 
where  the  type  approaches  the  Pajaro  sandy  loam,  when  coarse  sand 
is  encountered.  Mica,  which  is  common  in  both  soil  and  subsoil,  is 
largely  obscured  in  the  top  soil  by  the  large  content  of  humus.  This 
organic  matter,  together  with  the  generous  lime  content,  usually  pro- 
duces a  very  mellow  condition  in  this  heavy  soil.  When  allowed  to 
become  too  dry  and  compact,  the  plow  turns  up  large  clods  which  ne- 
cessitate the  use  of  rolling  clod  pulverizers  to  reduce  them  to  proper 
tilth. 

Long,  irregular  bodies  of  the  Pajaro  loam  occur  along  the  Pajaro 
Biver  to  the  ocean  and  extend  a  considerable  distance  up  its  tribu- 
taries in  the  Corralitos  and  Green  valleys.  As  it  approaches  the 
Pajaro  sandy  loam  it  becomes  lighter  in  color  and  texture,  while  the 
reverse  is  true  when  it  approaches  the  Pajaro  clay  loam  adobe  next  to 
the  hills.  In  separating  these  two  types  the  change  is  subsoil  from  silt 
loam  to  heavy  silt  loam  or  clay  loam  was  the  distinguishing  feature. 
On  account  of  its  level  topography  irrigation  is  easy.  The  gi*eat 
depth  of  the  mellow  subsoil  renders  quite  easy  the  percolation  of 
water  and  penetration  of  roots.  To  these  factors  are  due  the  im- 
mense size  of  the  Yellow  Bellflower  trees  and  crops.  Many  of  these 
trees  have  yielded  50  or  60  boxes  per  tree  in  a  single  season.  The 
fruit,  however,  is  not  so  good  in  quality  as  that  grown  on  the  sandier 
soils. 


Digitized  by 


Google 


1852         FIELD  OPERATIONS  OF  THE  BUBEAXJ  OF  SOILS,  1908. 

As  this  type  is  found  only  in  the  lower  and  cooler  portions  of  the 
valley,  it  is  not  well  suited  to  cherries  and  apricots.  Alfalfa,  sugar 
beets,  beans,  potatoes,  and  onions  are  staple  crops  for  this  soil,  giving 
immense  yields.  Strawberries,  blackberries,  loganberries,  and  rasp- 
berries cover  a  large  acreage,  the  returns  from  these  varying  from 
$600  to  $1,000  per  acre,  gross.  Irrigation  is  necessary  for  berry  crops 
in  this  soil,  but  on  account  of  the  heavy  texture  a  little  water  will 
cover  considerable  ground.  Cultivation  on  the  imirrigated  lands 
readily  retains  the  moisture  necessary  for  summer  crops. 

The  following  table  gives  the  results  of  mechanical  analyses  of 
samples  of  soil  and  subsoil  of  the  Pajaro  loam : 

Mechanical  analyses  of  Pajaro  loam. 


Number. 

Deicrlption. 

rine 
giETel. 

Coarse 
sand. 

Mediam 
sand. 

Pine 
sand. 

Very  toe 
sand. 

Silt. 

Clay. 

17108 

Soil 

Pot  cent. 

0.0 

.0 

ParcenL 

0.4 

.2 

Percent 

0.4 

.8 

PereenL 
7.6 
20.8 

PereenL 
19.5 
19.4 

PereenL 
54.8 

Percent 

16  4 

17109 

SalMoU 

46.8             1S.S 

PAJABO    SILT   LOAM. 


The  Pajaro  silt  loam  is  a  brown,  smooth,  micaceous  silt  loam,  be- 
coming more  micaceous  and  lighter  in  color  and  texture  below  3  feet 
The  subsoil  extends  to  30  feet  or  more.  The  water-carrying  power 
of  this  type  is  excellent  and  its  cultivation  usually  easy,  but  when 
allowed  to  become  too  dry  and  packed  it  often  forms  large  clods. 
Very  little  sand  and  no  gravel  is  found,  the  type  being  very  uniform 
in  texture.  It  differs  from  the  Pajaro  loam  in  its  low  sand  con- 
tent and  great  increase  of  micaceous  silt,  though  in  position  and 
origin  it  is  similar  to  the  latter  type,  being  derived  tram  weathered 
and  transported  shales  laid  down  parallel  to  the  course  of  the  Pajaro 
River.  It  is,  however,  more  scalloped  by  river  floods.  In  structure 
it  is  comparable  to  the  Pajaro  loam  with  its  top  soil  washed  away. 
exposing  the  lighter  colored,  siltier  subsoil.  It  is  very  fertile  soil, 
of  exceptionable  value  for  apple  culture,  especially  for  the  Bellflower, 
Yellow  Newtown,  and  Red  Pearmain  varieties.  The  apple  trees  on 
this  soil  are  exceptionally  large  and  of  fine  quality,  but  are  inclined 
to  be  somewhat  later  and  more  liable  to  nonsetting  of  fruit  than  is 
usually  the  case  on  the  sandier  types  of  this  series.  Alfalfa,  sugar 
beets,  beans,  potatoes,  strawberries,  loganberries,  blackberries,  and 
raspberries  produce  immense  yields. 
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The  following  table  gives  the  results  of  mechanical  analyses  of 
samples  of  soil  and  subsoil  of  the  Pajaro  silt  loam : 

Mechanical  analyses  of  Pajaro  silt  loam. 


Number. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

Silt. 

Clay. 

17104 

Soil 

PereenL 

0.0 

.0 

Percent. 

0.1 

.1 

Percent 

0.1 

.1 

PereenL 

lae 

5.6 

Percent, 
22.2 
11.7 

PereenL 
63.3 
64.9 

Percent. 
12.7 

17106 

SubaoU 

1&9 

PAJABO   SILT  CLAT. 


The  Pajaro  silt  clay  consists  of  light-yellow  or  drab,  plastic  silty 
clay  varying  from  12  to  36  inches  in  depth,  overlying  dark  loam  or 
silt  loam,  which  was  recently  the  top  soil.  This  material  is  derived 
from  recently  weathered  shales  carried  down  by  the  Pajaro  River 
and  deposited  during  flood  seasons  in  low  depressions  or  ancient 
channels  near  the  river,  wholly  covering  the  former  soils.  During 
the  first  few  seasons  after  this  deposit  has  been  completed  crops  can 
not  be  grown  upon  it,  for  the  reason  that  the  soil  checks  into  blocks  2 
to  3  feet  in  diameter,  the  cracks  extending  a  like  distance  into  the 
earth,  usually  to  the  underlying  soil.  A  rank  growth  of  willows  first 
appears,  followed  later  by  weeds.  Frcnn  the  bottom  of  the  cracks 
vegetation  also  springs  up,  gradually  adding  to  the  rotting  vegeta- 
tion which  is  forming  humus.  These  unfavorable  soil  conditions  are 
overcome  and  the  land  brought  into  a  cultivable  state  by  feeding  cat- 
tle over  it,  thus  breaking  up  the  blocks  and  working  straw  and  ma- 
nure into  this  harsh  soil.  Disk  cultivators  are  then  used  to  cut  it  up 
sufficiently  for  a  crop  of  barley.  During  the  next  season  it  is  usually 
fit  for  beans  or  sugar  beets.  The  material  by  this  time  frequently 
loses  its  stiff  clay  character  and  becomes  more  like  a  mellow  silt  loam, 
which  is  adaptable  to  a  number  of  crops. 

The  following  table  gives  the  results  of  mechanical  analyses  of 
samples  of  the  soil  and  subsoil  of  the  Pajaro  silt  clay : 

Mechanical  analyses  of  Pajaro  silt  clay. 


Number. 

Beecriptlon. 

Fine 
gravel. 

Coarse 

sand. 

Medium 
sand. 

Fine 
sand. 

Very  line 
sand. 

Silt. 

Clay. 

17106.... 

Son 

Percent, 

ao 

.2 

Percent, 

as 

1.8 

Percent. 

ao 

2.1 

PereenL 
2.4 
0.7 

Percent. 
1.5 
6.1 

PereenL 
66.8 

68.0 

Percent. 
29.0 

17107 

Subsoil 

26.7 
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PAJABO  CLAY  LOAlf  ADOBE. 

The  Pajaro  clay  loam  adobe  is  a  tenacious,  plastic  black  clay 
loam,  cracking  when  dry  into  characteristic  adobe  cubes.  In  depth 
this  black  soil  extends  to  3  feet  and  is  underlain  by  a  compact  and 
tenacious  yellow  clay  loam  or  silty  clay  loam  which  permits  of  slow 
percolation  of  either  rain  or  irrigation  water.  This  adobe  soil  dif- 
fers widely  from  the  type  elsewhere  in  the  State  in  the  entire  absence 
of  a  marly  layer  between  the  subsoil  and  soil,  which  acts  like  a  hard- 
pan.  As  in  case  of  the  other  manbers  of  the  Pajaro  River  soils,  it  is 
composed  of  weathered  shale,  the  finest  or  clay  particles  of  which 
were  deposited  in  the  more  c[uiet  water  against  the  hills.  These  soils 
are  usually  of  lower  elevation  than  those  farther  out  in  the  valley 
and  nearer  the  river. 

This  soil  contains  large  amounts  of  lime  and  humus  and  is  fairly 
easy  to  cultivate  if  tilled  at  the  proper  time,  otherwise  it  breaks  up 
into  inmiense  clods.  On  account  of  poor  natural  drainage  it  is  often 
covered  with  water  for  a  considerable  time,  especially  in  wet  seasons. 
This  does  serious  injury  to  the  roots  of  apple  trees,  often  killing  them, 
and  likewise  favors  the  apple  fungus  which  attacks  and  destroys  trees 
in  such  locations.  Alfalfa  is  also  affected  by  this  water-logging  of 
the  soil.  These  adverse  conditions  could  be  greatly  improved  by 
deepening  and  opening  up  the  natural  drainage  channels  next  to  the 
hills  where  this  soil  occurs.  In  many  orchards  and  fields  the  placing 
of  tile  drains  at  proper  intervals  and  connecting  them  with  the  drain- 
age ditches  would  completely  remove  this  trouble.  While  apple 
orchards  are  successfully  and  profitably  grown  on  this  black  adobe, 
the  fact  remains  that  they  are  much  more  subject  to  jnjury  from  poor 
drainage,  loss  of  crop  through  nonsetting  of  the  fruit,  and  fungus 
in  roots  and  trunks  than  on  soils  better  drained  and  more  favorably 
located.  The  woolly  aphis,  an  insidious  apple  pest,  <mi  roots  and 
branches,  does  most  injury  in  this  heavy  soil. 

The  advantages  of  this  soil,  however,  are  its  natural  fertility  and 
its  great  moisture-retaining  properties.  It  is  one  of  the  best  soils  in 
the  area  for  the  production  of  strawberries  with  the  use  of  irriga- 
tion water.  Loganberries,  raspberries,  and  blackberries  are  almost 
equally  as  profitable.  Sugar  beets,  onions,  potatoes,  beans,  and  bar- 
ley yield  immense  crops.  Alfalfa  on  the  better  drained  porticms  pro- 
duces three  or  four  good  crops,  especially  when  irrigated.  On  this 
prolific  soil  26  tons  of  sugar  beets  and  150  sacks  of  potatoes  per  acre 
have  been  secured  without  the  aid  of  irrigation  or  smnmer  rains. 
Such  yields  were  made  possible  by  thorough  cultivation,  and  by 
practicing  a  three-year  rotation  of  sugar  beets,  beans,  and  barley  or 
potatoes. 
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The  following  table  gives  the  results  of  mechanical  analyses  of 
samples  of  soil  and  subsoil  of  the  Pajaro  clay  loam  adobe: 

Mechanical  analyses  of  Pajaro  clay  loam  adobe. 


Nmnber. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Mediom 
sand. 

Fine 
sand. 

Very  fine 
sand. 

Silt 

Clay. 

17114 

Soil 

Percent 

0.0 

.0 

Percent 

0.6 

.2 

Per  cent, 

0.2 

.2 

Percent. 
4.6 
6.8 

Percent. 
12.6 
22.2 

Percent. 
66.5 
67.2 

Percent. 
27.0 

17116 

SubeoU 

18.1 

The  following  sample  contained  more  than  one-half  of  1  per  cent  of  calcium  carbonate 
(CaCOt)  :  No.  17115.  5.22  per  cent. 

Santa  Cbuz  Series. 

The  Santa  Cruz  series  of  soils  is  derived  from  the  weathering  and 
decomposition  of  shales  and  sandstones  in  place.  These  soils  are 
found  in  the  Santa  Cruz  Mountains  and  consist  of  three  types — a  red 
sand  near  the  seacoast,  a  sandy  loam  from  the  sandstone  mountains, 
and  a  loam  from  the  shales  in  the  same  region.  On  the  hills  covered 
with  the  sand  only  grass  and  weedy  shrubs  are  found,  but  the 
sandy  loam  and  loam  of  the  steep  hills  or  mountains  are  covered  with 
redwoods,  firs,  several  species  of  oaks,  madrona,  laurel,  and  other 
trees,  with  a  thick  undergrowth  of  chaparral. 

SANTA  CBUZ  SAND. 

The  Santa  Cruz  sand  is  a  Ipose,  incoherent  sand  6  feet  or  more  in 
depth,  underlain  by  disintegrated  sandstone  at  varying  depths  ac- 
cording to  the  topography.  The  first  3  feet  show  considerable  organic 
matter,  which  gives  the  soil  a  dark-red  or  reddish-brown  color.  The 
color  becomes  a  light  red  in  the  subsoil  where  there  is  usually  an 
increase  in  the  silt  content. 

This  type  occupies  a  spur,  of  the  Santa  Cruz  Mountains  and,  start- 
ing at  Port  Watson ville,  passes  northward  parallel  to  the  bay,  joining 
the  mountain  range  in  the  northern  part  of  the  area.  This  spur  has 
undoubtedly  been  submerged  in  comparatively  recent  geological  times 
as  indicated  by  seashells  found  at  100  feet  or  more  above  the  sea. 
The  rounded  hills,  together  with  the  lack  of  clay  in  the  soil,  tend  to 
confirm  this  view.  No  trees  appear  on  this  soil  except  at  its  junction 
with  the  Santa  Cruz  sandy  loam.  Oats  and  Indian  com  are  the  only 
cultivated  crops  and  the  yields  are  light.  Wild  radish,  sorrel,  fox- 
tail, and  broncho  grass  commonly  cover  uncultivated,  neglected  fields. 
Although  this  soil  is  wholly  unfit  for  orchards  or  vineyards  it  is  well 
adapted  for  the  culture  of  eucalyptus  trees,  producing  where  tested 
fine  groves  of  vigorous  trees.    It  is  probable  that  these  trees  would 
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give  greater  returns  than  the  light  crops  of  grain  now  grown,  on 
account  of  the  ability  of  the  trees  to  condense  the  summer  fogs  which 
daily  blow  in  from  the  sea. 

The  following  table  gives  the  results  of  mechanical  analyses  of 
samples  of  the  soil  and  subsoil  of  the  Santa  Cruz  sand : 

Mechtmical  analyses  of  Santa  Cruz  sand. 


Number. 

Description. 

Fine 
gravel. 

Course 

Medium 
sand. 

Fine 
sand. 

Very  flue 
sand. 

Silt, 

Clay. 

17112 

Son 

Percent, 

ao 

.0 

PereenL 
8.7 
8.5 

Pereent. 
22.0 
18.fi 

PereenL 
58.0 
50.0 

PereenL 
5.1 
7.2 

PereenL 
4.8 

8L7 

PereenL 
7.0 

17118 

SubaoU 

0.5 

SANTA   CBUZ   SANDT  LOAM. 


The  Santa  Cruz  sandy  loam  consists  of  a  loose  dark-red  or  reddish- 
brown  sandy  loam  to  a  depth  of  2  or  3  feet,  underlain  by  lighter  red- 
dish-colored subsoil,  which  becomes  heavier  in  texture  with  increasing 
depth,  until  partially  decomposed  sandstone  is  reached  at  depths  vary- 
ing from  4  to  20  feet  according  to  its  position  on  ridge  or  slope.  Being 
often  quite  sandy  in  the  upper  soil  layers,  it  permits  rapid  penetra- 
tion and  frequently  considerable  washing  by  heavy  rains.  The  heavier 
subsoil,  however,  is  much  naore  retentive  of  moisture  than  the  top  soil, 
which  when  cultivated  at  the  proper  time  forms  an  excellent  moisture- 
retaining  mulch,  even  on  steep  hillsides  where  orchards  and  vineyards 
are  grown. 

Over  this  type  of  soil  are  scattered  many  small  farms,  which  are 
usually  planted  to  orchards  and  vineyards,  with  occasional  fields  of 
grain  and  gardens.  On  account  of  the  warmth  of  this  soil,  its  iron 
content,  excellent  drainage,  and  protection  from  chilling  fogs,  fair 
fruit  crops  of  uniformly  hi^  color  and  early  maturity  are  grown. 
The  codling  moth,  for  these  same  reasons,  is  also  much  worse  here 
than  elsewhere  and  the  trees  must  be  sprayed  more  frequently.  Ap- 
ples of  the  red  varieties,  such  as  the  Red  Winter  Pearmain,  Smith 
Cider,  etc.,  and  the  Yellow  Newtown  all  give  good  and  steady 
returns.  Vinifera  grapes  of  the  ChauchS  Noir,  Chauche  Oris,  and 
Zinfandel  types  are  grown  almost  exclusively,  making  excellent  dry 
wines,  whidi  are  largely  consumed  in  the  region.  The  growth  and 
maturity  of  vinifera  grapes  is  here  made  possible  by  the  increased 
warmth  and  protection  afforded  by  the  mountain  vales.  In  its  native 
state  this  soil  was  in  many  places  covered  with  a  dense  growth  of 
redwood,  live  oak,  and  chaparral.  The  chaparral  consisted  mainly 
of  manzanita,  madrona,  wild  lilac,  and  other  shrubs.  The  redwood 
soils  produce  the  best  orchards. 
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The  average  results  of  mechanical  analyses  of  samples  of  soil  and 
subsoil  of  this  type  are  given  in  the  following  table: 

Mechanical  analyses  of  Santa  Cruz  sandy  loam. 


Number. 

Description. 

Fine 
gravoL 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

Silt. 

aay. 

17082, 17953 

Soil 

PereenL 
0.8 
1.0 

PereenL 
17.4 
16.4 

PereenL 
22.5 
16.6 

Percent, 
38.0 
27.8 

Percent. 
8.4 
6.6 

PereenL 
lao 

18.7 

Percent. 

ia8 

17083,17964 

Subsoil 

14.8 

SANTA  CRUZ  LOAM. 


The  soil  of  the  Santa  Cruz  loam  to  a  depth  of  about  30  inches  con- 
sists of  a  dark-brown  or  brown  gritty  loam  filled  with  lenticular 
pieces  of  shale  from  which  it  originated.  This  dark  soil  is  underlain 
by  yellow  or  drab  subsoil  which  becomes  siltier  in  texture  with  depth 
until  silt  loam  is  often  encountered,  especially  in  the  northwestern 
part  of  the  area  toward  the  region  about  Aptos.  This  subsoil  usually 
carries  more  shale  than  the  upper  soil  and  partially  weathered  shale 
is  frequently  found  at  depths  ranging  from  5  to  10  feet,  according  to 
the  position  on  hilltop  or  slope.  Both  soil  and  subsoil  show  tenden- 
cies toward  adobe  structure,  especially  during  the  dry  season. 

Kedwoods  are  often  seen  on  the  higher  ridges  and  are  usually  found 
in  every  ravine  or  creek  together  with  chaparral.  In  favored  locali- 
ties these  slopes  and  ravines  produce  good  apple  orchards  which  yield 
regularly  fair  crops  of  finely  colored  fruit.  On  the  lower  slopes,  back 
from  the  sea,  excellent  crops  of  apricots  are  produced  with  great  regu- 
larity, being  seldom  injured  by  frost.  The  more  exposed  slopes  are 
covered  with  native  grasses.  The  larger  body  of  this  type  occupies 
the  ridges  and  slopes  of  the  shale  mountains  in  the  eastern  part  of 
the  area  nprth  of  Chittenden,  but  similar  bodies  occur  in  the  northern 
part  on  the  spurs  running  south  from  the  main  range. 

The  following  table  gives  the  results  of  mechanical  analyses  of 
samples  of  soil  and  subsoil  of  the  Santa  Cruz  loam : 

Mechanical  analyses  of  Santa  Cruz  loam. 


Number. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

Silt 

Clay. 

17119 

Boil 

PereenL 
1.1 
2.7 

Percent. 
8.6 
14.9 

Percent. 
8.6 
10.6 

PereenL 
80.1 
20.1 

PereenL 
6.2 
13.9 

Percent. 
23.9 
23.6 

Percent. 
22.0 

17120 

Subsoil 

13.6 

Watsonville  Sebies. 


The  soils  of  the  Watsonville  series  are  residual  in  origin  and  occupy 
the  plain  of  the  valley,  consisting  of  low,  rolling  ridges  and  hills 
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north  of  the  Pajaro  River.  This  plain  is  traversed  by  several  lon^^ 
narrow  valleys  of  the  Pajaro  series  of  soils.  In  the  northern  part  of 
this  plain  ridges  of  the  Watsonville  soils  approach  the  shale  and 
sandstone  mountains  of  the  high  range  surrounding  the  valley,  and 
are  more  or  less  sharply  separated  from  the  Santa  Cruz  series  by  the 
Larkin  and  other  valleys.  The  Watsonville  soils  become  sandier  as 
the  Santa  Cruz  Mountains  are  approached,  forming  a  sandy  loam 
type,  while  the  main  plain  consists  of  a  loam  and  the  lower  portions 
next  the  streams  or  low-lying  valleys  become  an  adobe  type.  The 
main  body  of  soil  is  derived  from  decomposed  and  disintegrated 
shales,  with  occasional  beds  of  conglomerate  appearing. 

WATSONVILLE  8ANDT  LOAM. 

The  Watsonville  sandy  loam  is  a  reddish-brown  tenacious  sandy 
loam,  30  inches  deep,  underlain  by  a  dark-red  sandy  loam  finer  and 
heavier  in  texture  and  filled  with  particles  of  sandy  shales  to  6  feet 
or  more  in  depth.  Occasionally  a  layer  of  heavy  silty  clay  loam  from 
decomposed  shale  is  encountered  at  4  to  6  feet,  rendering  it  rather 
impervious  to  roots  and  water.  The  sand  in  this  soil  is  sharp  and 
angular,  causing  the  soil  to  become  very  hard  and  compact  when  dry. 
In  the  subsoil  this  angular  sand  causes  it  to  assume  a  sandy  adobe 
character,  which  is  often  mistaken  for  hardpan.  Iron  salts  also  add 
a  cementing  material  which  gives  it  a  mottled  rusty  appearance. 

The  native  growth  on  this  type  consists  mainly  of  scattered  live 
oaks  and  wild  grasses.  Sorrel  is  plentiful,  indicating  a  lack  of  lime. 
Grain  is  the  common  crop  over  a  large  proportion  of  this  type.  When 
grain  crops  were  largely  replaced  by  orchards  on  the  richer  alluvial 
soils,  orchard  planting  soon  eictended  to  these  upland  soils.  With 
deep  and  thorough  cultivation,  the  orchards  have  made  a  fair 
growth.  On  account  of  the  drainage  afforded  by  both  the  topog- 
raphy and  subsoil,  the  fruit  is  surer  in  setting  than  on  soils  in  the 
lower  valleys.  The  soil  would  be  greatly  benefited  by  growing 
and  plowing  imder  leguminous  crops  like  peas,  vetches,  or  horse 
beans.  Barnyard  manure  and  also  a  dressing  of  300  or  400  pounds  of 
lime  or  gypsum  per  acre  would  be  very  beneficial.  Where  no  legumes 
or  nitrogenous  material  is  plowed  under,  a  dressing  of  150  pounds  per 
acre  of  nitrate  of  soda  would  undoubtedly  increase  the  size  of  trees 
and  of  fruit,  both  being  somewhat  inferior  in  this  respect. 

In  planting  apple  orchards  such  large  growing  trees  as  the  yellow 
Bellflower  should  be  avoided,  and  smaller  growing  trees  like  the 
Yellow  Newtown  and  the  Missouri  Pippin  should  be  selected.  On 
the  better  and  deeper  portions  of  the  type  apricots  have  proved 
thrifty  and  productive.  In  the  steeper  positions,  where  orchards  can 
not  be  grown  profitably,  eucalyptus  trees  have  shown  remarkably 
good  growth,  especially  the  blue  gum  {Eucalt/pttis  globvhu).    Amer- 
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ican  grapes  of  the  Isabella  variety  have  proven  especially  thrifty  and 
productive. 

The  following  table  gives  the  results  of  mechanical  analyses  of 
samples  of  the  soil,  subsoil,  and  lower  subsoil  of  the  Watsonville 
sandy  loam: 

Mechanical  analyses  of  Watsonville  sandy  loam. 


Number. 

DescjripUon. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

sut. 

CUy. 

17955 

Soil 

PereenL 

ai 

.3 
4.1 

PereenL 
8.1 
8.4 
9.8 

PereenL 

4.5 

8.5 

2a9 

PereenL 
17.5 
4a9 
80.0 

PereenL 

7.2 

20.8 

2.7 

PereenL 
56.8 
1L7 
18.7 

Pereent. 
11.8 

17966 

SubsoU 

Lower  subooU. 

19.0 

17967 

11.0 

WATSONVILLE  LOAM. 


The  Watsonville  loam  is  somewhat  similar  to  the  Watsonville 
sandy  loam.  It  is  darker  in  color  and  heavier  in  texture  in  both  soil 
and  subsoil  and  occurs  lower  down  the  slopes  of  the  hills.  The  soil 
consists  of  a  heavy,  gritty  dark-brown  or  dark-gray  loam  20  inches 
in  depth,  underlain  by  a  heavy  reddish-yeUow  clay  loam  subsoil  to 
3  or  4  feet  This  subsoil  is  heaviest  directly  imder  the  top  soil  and  is 
locally  called  hardpan.  Underlying  this  in  turn  is  a  gray,  gritty 
layer  of  partially  disintegrated  shales  forming  a  clay  loam  or  loam. 
In  this  subsoil  gravel  of  various  sizes  occurs,  often  forming  into 
pockets  and  gravel  beds  of  considerable  size  and  extending  to  un- 
known depth. 

This  type  of  soil  occupies  the  lower  portions  of  the  hills  and  ridges 
not  covered  by  the  Watsonville  sandy  loam,  and  also  the  whole  of  the 
low  hills  in  tiie  vicinity  of  the  group  of  lakes  2  or  3  miles  south  of 
Watsonville,  and  extends  from  the  town  of  Watsonville  easterly 
almost  to  the  mountains. 

Scattered  live  oaks  and  native  grasses  grow  on  this  type,  but  im- 
proper cultivation  and  pasturage  has  produced  a  growth  of  cheat, 
broncho  grass,  wild  oats,  apple  thistle,  tarweed,  and  sorrel  which  has 
well-nigh  ruined  the  grain  fields. 

A  considerable  portion  is  now  in  apple  orchards  and  the  remainder 
in  grain  and  pasture.  Raspberries,  blackberries,  and  a  few  straw- 
berries are  grown  where  irrigation  can  be  practiced.  More  berries 
will  in  the  future  be  planted  on  this  type  of  soil  on  account  of  the 
growing  scarcity  of  the  favored  alluvial  soils.  The  pear  trees  yield 
remarkably  well,  but  the  fruit  is  rough,  being  much  better  for  can- 
ning than  for  shipping  purposes.  On  account  of  the  almost  im- 
pervious layer  of  clay  in  the  upper  subsoil  the  apple  trees  show  an 
inferior  growth  and  the  fruit  has  a  tendency  to  be  too  small.    The 
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smaller  trees,  like  the  Missouri  Pippin  and  the  Yellow  Newtown, 
especially  the  former,  are  to  be  prefwred  on  this  soil,  giving  much 
better  results  in  size  and  quality  of  fruit  than  varieties  of  larger 
growth.  Pear  trees  are  not  materiaUy  affected  by  the  heavy  subsoil 
and  produce  well. 

Though  this  soil  has  excellent  surface  drainage,  it  has  exceedingly 
poor  percolation  and  underdrainage.  Tile  drainage  would  greatly 
benefit  the  orchards  on  much  of  this  type,  as  it  would  prevent  the  soil 
from  becoming  cold  and  water-logged  during  particularly  w^ 
weather.  Though  much  more  humus  exists  in  this  soil  than  in  the 
Watsonville  sandy  loam,  it  would  nevertheless  be  greatly  benefited 
by  growing  lugume  crops  for  green  manure  or  by  applying  barnyard 
manure.  A  dressing  of  300  poimds  of  lime  and  150  pounds  of  nitrate 
of  soda  per  acre  would  sweeten  and  invigorate  this  soil,  and  the  good 
results  would  be  seen  in  the  more  thrifty  growth  of  apple  orchards 
and  the  larger  yields  of  fruit.  Isabella  and  other  Labrusca  grapes 
thrive  and  are  almost  wholly  resistant  to  the  mildeW  so  common  on 
this  soil. 

The  following  table  gives  the  results  of  mechanical  analyses  of 
the  soil  and  subsoil  of  this  type: 

Mechanical  analyses  of  WatsonvUle  loanu 


Number. 

Description. 

Fine 
gravel. 

CoaTM 
sand. 

Medium 
sand. 

Fine 
sand. 

Veryflne 
sand. 

Silt 

Clay. 

17110 

Soil 

Percent. 

1.8 

.9 

Percent. 
6.5 
7.2 

PereenL 
9.3 
10.2 

PereenL 
22.8 
23.4 

PereenL 
11.7 
7.8 

PereenL 
26.9 
26.9 

PereenL 
22.0 

17111  

Subsoil 

SS.6 

WATSOITVILLE  CLAT  tOAU   ADOBE. 

The  Watsonville  clay  loam  adobe  is  a  residual  soil  derived  frcnn 
decomposing  shales  like  the  preceding  types  of  this  series.  It  occupies 
the  lowest  hills  and  their  slopes  adjacent  to  the  Pajaro  or  river  soils 
and  often  surrounds  some  of  the  small  lakes  and  swamps.  It  is 
found  mainly  west  of  Watsonville  on  the  low  hills  surrounding  the 
Peat  soils  and  in  the  vicinity  of  College  Lake.  The  soil  consists  of 
20  to  30  inches  of  black  or  very  dark-brown  clay  loam  adobe  or  sandy 
clay  adobe  and  is  imderlain  by  a  yellow  gritty  clay  loam  to  4  feet,  at 
which  depth  is  encountered  a  partially  decomposed  shale  inter- 
mingled with  gravel  and  shale  fragments  to  a  depth  of  6  feet  or  more. 

This  type  of  soil  in  its  native  state  has  no  tree  growth.  It  produces 
a  poor  stand  of  wild  grasses  mixed  with  wild  oats,  sorrel,  and  apple 
thistle.  In  favored  places  foxtail,  bur  clover,  and  alfilaria  grow 
well.  Grain  crops  are  grown  on  some  portions,  but  as  the  yields  are 
small  such  crops  are  mostly  cut  for  hay.    Pears  are  the  cmly  orchard 
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crop  adapted  to  this  soil,  and  good  yields  could  be  made.  Elucalyptus 
trees  have  made  very  good  growths  on  this  heavy  soil  and  would  no 
doubt  yield  better  returns  than  some  of  the  present  crops  grown  on  it 
The  following  table  gives  the  results  of  mechanical  analyses  of 
samples  of  soil,  subsoil,  and  lower  subsoil  of  this  type: 

Mechanical  analyses  of  Watsonville  clay  loam  adohe. 


Noinber. 

Desorlptioii. 

Pine 
gravel. 

Coarse 
sand. 

Medimn 
sand. 

Tine 
■and. 

very  toe 
■and. 

Bilt 

Clay. 

17116.......... 

Soil 

PercenL 

0.2 

2.4 

.5 

Percent. 
0.8 
8.4 
2.8 

PercenL 
0.9 
6.6 
1.6 

Percent. 
12.8 
14.4 
11.1 

Percent 

16.9 

7.7 

11.8 

Percent 
46.6 
82.7 
48.4 

Percent 
22.1 

17117 

SubaoU 

Lower  sabioil. 

27<8 

17118 

28.8 

MlSCELLAZlEOUS   SOILa 


8AL8IFX7EDIS  LOAM. 


The  Salsipuedes  loam  consists  of  a  dark-brown  gritty  loam  8  feet 
deep,  underlain  by  a  brown  or  light-brown  loam  or  heavy  sandy  loam 
filled  with  waterwom  gravel  and  pieces  of  shale  to  a  depth  of  6 
feet  and  more,  often  10  or  12  feet,  where  the  underlying  shsJe  or  soil 
of  a  different  character  is  encountered.  This  soil  is  colluvial  in 
origin,  having  been  washed  down  from  the  shale  mountains  and  adja- 
cent hills.  It  merges  rather  abruptly  into  the  Watsonville  sandy 
loam  on  the  one  hand  and  the  Santa  Cruz  loam  on  the  other.  Oak, 
redwood,  sycamore,  willow,  alder,  and  brush  are  naturally  found  on 
this  soil. 

Fine  apple,  prune,  and  apricot  orchards  are  to  be  seen  over  the 
greater  part  of  this  type.  The  soil  is  especially  well  adapted  to  apri- 
cots, and  by  far  the  largest  apricot  orchard  in  the  valley  is  grown  on 
it,  producing  regularly  fruit  of  fine  size  and  quality.  In  a  sheltered 
portion  against  the  hills  is  found  a  small  productive  lemon  orchard. 

The  following  table  gives  the  results  of  mechanical  analyses  of 
samples  of  the  soil  and  subsoil  of  this  type  : 

Meohimioal  analyses  of  Balsipuedes  loam. 


Number. 

Deecrlption. 

Fine 
gravel. 

Coarse 
■and. 

Medium 
sand. 

Fine 
sand. 

Very  toe 
■and. 

Silt 

Ctoy. 

17121 

SoQ 

Percent. 

1.7 

.9 

Percent. 
6.4 
4.0 

Percent 
4.9 
6.8 

Percent. 
19.4 
22.6 

Percent. 
10.8 
16.6 

Percent 
41.0 
88.1 

Percent. 
16.] 

17122 

SnlMOil 

19.0 

OOBBALITOS  LOAM. 


The  Corralitos  loam  occurs  as  an  isolated,  oval-shaped  body  of 
alluvial  loam  on  the  Corralitos  road,  beyond  Whiskey  Hill.    The  soil 
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is  a  smooth,  mellow,  chocolate-brown  micaceous  loam  3  feet  in  depth, 
underlain  by  a  light-brown  or  yellowish-brown  micaceous  loam  to  a 
depth  of  30  feet.  It  is  very  uniform  in  texture,  with  good  percola- 
tion, drainage,  and  moisture-retaining  powers,  making  it  in  all  re- 
spects an  ideal  orchard  soil.  It  is  derived  from  the  washings  from 
the  rotted  shales  of  the  adjacent  hills  intimately  mixed  with  alluvium 
from  Corralitos  Creek.  Stumps  of  gigantic  redwood  trees  cut  twenty 
or  thirty  years  ago  are  still  seen  in  the  fields  and  orchards,  many  of 
them  being  surrounded  by  circles  of  second  growth  or  sucker  trees, 
now  60  feet  or  more  in  height. 

Orchards  cover  the  entire  type,  the  apples  predominating,  though 
apricots,  cherries,  prunes,  and  Persian  (English)  walnuts  are  common 
and  produce  trees  of  immense  size.  The  productiveness  of  this  soil 
gives  it  a  high  value.  One  40-acre  apple  orchard  of  Yellow  Newtown 
produced  a  crop  which  sold  on  the  trees  for  $10,000,  and  the  packer 
who  bought  it  made  as  much  more.  Vegetables,  berries,  and  all  other 
crops  adapted  to  the  area  do  well  on  this  soil. 

The  results  of  mechanical  analyses  of  samples  of  the  soil  and  sub- 
soil are  given  in  the  following  table : 

Mechanical  analyses  of  Corralitos  loam. 


Number. 

Descriptioii. 

Fine 
gravel. 

Coarae 
sand. 

Meditim 
sand. 

Fine 
sand. 

Very  fine 
sand. 

Silt. 

Clay. 

17084 

Soil 

Percent 

0.1 

.2 

Per  cent* 
8.0 
2.6 

PercmL 
6.4 
8.2 

Percent 
22.1 
24.6 

Percent 
6.4 
6.1 

Percent 
46.2 
41.4 

Percent 
18.7 
17.1 

17086 

Subsoil 

MONTEREY  SANDT  LOAM. 

The  Monterey  sandy  loam  occurs  in  the  hills  to  the  south  of  the 
Pajaro  River  and  extends  from  Aromas  westward  to  the  ocean.  The 
soil  is  a  brown  fine  sandy  loam  darkened  by  humus  to  30  inches  in 
depth,  underlain  by  a  red-brown  sticky  sandy  loam  to  4  feet,  where 
partially  decomposed  sandstone  is  usually  encountered,  which  in  turn 
gives  way  to  an  ashen-gray  shaly  sandstone  or  alternating  layers  of 
gray  shaly  sandstone  and  red  sandstone  to  an  indeterminate  depth. 

As  this  type  approaches  the  main  mountain  range  to  the  east  it 
becomes  more  broken  and  hilly  and  is  covered  with  live  oak,  madrona, 
chaparral,  and  other  brush,  especially  on  the  eastern  and  northern 
exposures,  where  the  wind  and  sun  can  not  strike.  The  exposed 
slopes  are  covered  with  grass.  On  the  ridges  and  steeper  slopes  the 
soil  is  light  brown  from  loss  of  humus,  which  accumulates  in  the  lower 
slopes  or  in  the  soil  below,  giving  it  a  much  darker  color.  These  con- 
ditions favor  the  growth  of  apple  and  apricot  trees,  which  are  planted 
and  give  profitable  returns.-  The  apple  is  much  more  sensitive  to 
the  lack  of  humus  in  the  soil  than  the  apricot,  which  is  often  found 
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growing  well  in  light-colored  soils  where  apples  entirely  fail.  As  the 
ocean  is  approached  trees  and  brush  give  way  to  grass  and  the  topog- 
raphy becomes  more  even,  and  instead  of  orchards  are  seen  fields  of 
oats  and  barley  or  by-pastures.  The  underlying  sandstones  are  here 
more  horizontal  and  impervious  to  water,  which  accumulates  in  small 
ponds  throughout  the  year.  This  condition  of  the  sandstone  in  the 
subsoil  renders  the  soil  unfit  for  orchards,  which  soon  show  '*  die- 
back  "  in  the  tips  of  the  branches  and  a  corresponding  lack  of  vigor. 

On  the  better  portions  of  this  type  where  orchards  are  planted  the 
soil  could  be  greatly  improved  by  growing  and  plowing  under  green 
manure  crops  to  increase  the  humus  content  which  is  so  essential  for 
the  production  of  apples.  Barnyard  manure  and  lime  would  also 
have  a  beneficial  effect.  This  soil  should  be  well  cultivated  early  in 
the  spring,  before  the  end  of  the  rainy  season,  in  order  to  conserve  the 
winter  moisture  by  maintaining  a  few  inches  of  loose  soil  mulch.  This 
practice  would  undoubtedly  result  in  increasing  the  size  of  the  fruit, 
which  is  sometimes  tpo  small.  This  soil  is  best  suited  to  apricots,  and 
produces  in  favored  locations  highly  colored  early-maturing  fruit. 
Mildew  and  scab  are  almost  entirely  absent,  but  the  codling  moth  is 
destructive  owing  to  the  sheltered  position  of  the  orchards. 

The  following  table  gives  the  results  of  mechanical  analyses  of 
samples  of  soil,  subsoil,  and  lower  subsoil  of  this  type : 

Mechanical  analyses  of  Monterey  sandy  loam. 


Number.  '       Description. 

Fine 
gravel. 

Coarse 
Band. 

Medlnin 
■and. 

Pine 
Band. 

Very  flue 
Band. 

sut. 

Clay. 

1709^ 

Soil 

Percent. 

ai 

.8 
.1 

Percent 

7.0 

7.9 

10.4 

PereeiU. 
22.4 
24.9 
24.1 

Percent, 
8&.8 
88.7 
24.1 

1.7 
1.^ 
1.4 

Per  c&K. 
28.1 
28.8 
2L4 

Percent 
10.8 

17097 

Subfloil 

7.4 

17098 

Lower  aubfloil.... 

18.4 

ENCINA  8ANDT  LOAM. 


The  Encina  sandy  loam  is  a  residual  soil  occurring  in  the  region 
of  Elkhom  Slough  on  the  southern  slope  of  the  Monterey  Hills.  The 
soil  consists  of  a  dark-brown  or  drab-gray,  sticky,  coarse  sandy  loam 
24  inches  deep,  underlain  by  a  gray,  heavy,  sandy  loam  or  sandy  adobe 
to  4  feet,  at  which  depth  the  subsoil  becomes  a  reddish,  coarse,  sandy 
clay  or  loam  to  the  underlying  shales.  Throughout  both  soil  and 
subsoil  are  scattered  sharp  angular  fragments  of  quartz  and  granitic 
gravel  together  with  fragments  of  shale.  The  sharp,  angular  gravel 
and  sand  give  the  soil  a  tendency  to  pack,  which  is  its  worst  feature. 

The  sloping  topography  of  the  type  insures  good  surface  drainage. 
Large  live  oaks  and  grass  constitute  the  principal  growth  on  the  type. 
Some  grain  is  grown  with  partial  success,  much  of  it  being  cut  for 
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hay.    The  only  apple  successfully  grown  is  the  Miasouri  Pippin,  and 
a  few  Royal  apricots  are  also  produced. 

The  results  of  mechanical  analyses  of  soil  and  subsoil  are  shown  in 
the  following  table : 

Mechanical  analyses  of  Bncina  sandy  loam. 


Number. 

Description. 

Fine 
gmTel. 

Ooane 
■and. 

Medium 
nad. 

Fine 
■and. 

Very  fine 
mnd. 

sot 

Omj, 

17948 

Sou 

PerceiU, 
2.1 
3.9 
1.8 

PerceaL 
18.9 
18.0 
12,0 

PercaU. 
19.7 
22.9 
18.6 

Percent. 
26.5 
25.4 
24.2 

PtrceiiL 
18.7 
8.9 
10.4 

Percent 
16.7 
15.6 
17.2 

Percent 
7.6 

17949 

Subsoil 

Lower  mbfloil. 

5.7 

1TB60 

1&.6 

PEAT. 

Peat  occurs  in  the  low  depressions  and  swamps  along  Larkin  Creek 
and  its  tributaries  among  the  low  hills  west  of  "Watsonville.  It  has 
its  origin  in  the  swamp,  caused  by  the  heavy  deposits  of  alluvium  laid 
down  by  the  Pajaro  River  across  the  mouth  of  Larkin  Creek  during 
seasons  of  flood.  These  swamps  were  shallow  and  filled  with  a  heavy 
growth  of  tules,  cat-tails,  and  other  water-loving  plants.  The  rotting 
of  these  plants  kept  pace  with  the  deposits  of  alluvium  until  black, 
fibrous,  homogeneous  Peat  was  formed  several  feet  deep.  The  winter 
rains  continually  washed  some  fine  soil  and  sand  from  the  surround- 
ing hills,  thus  adding  considerable  inorganic  material  and  giving  this 
Peat  a  much  heavier  character  than  is  usual  for  Peat  soil.  The 
organic  and  inorganic  contents  are  as  follows : 

Chemical  analyses  of  Peat. 


Depth. 

Oigmnic 
content. 

Inor- 
ganic 
content 

PM. 
0-1 
1-2 
2-8 
8-4 
4-5 
5-6 

Percent 
94.72 
24.U 
22,U 
2L08 
2L28 
19.82 

Percent 
75.28 
75.80 
77.80 
78.97 
78.72 
80.08 

Considerable  quantities  of  gypsum  and  other  sulphates,  together 
with  the  carbonates  of  lime  and  magnesia,  have  been  accumulated 
from  the  evaporation  of  river  waters  held  in  these  swamps.  When 
the  excess  of  water  was  drained  off  the  newly  formed  soil  quantities 
of  these  salts  accumulated  on  the  immediate  surface  in  the  form  of  a 
white  crust    The  soil  as  a  whole  contains  no  injurious  amounts  of 
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salts,  but  in  places  the  first  inch  or  two  of  surface  soil  shows  injuri- 
ous quantities.  By  plowing  the  land  and  thus  distributing  this  excess 
through  the  first  foot  of  soil  its  effect  is  not  noticed.  The  quantity 
can  be  greatly  decreased  by  better  drainage  through  the  open  ditches 
and  surface  flooding  during  the  wet  season.  The  following  analyse 
show  these  salts  to  be  composed  largely  of  gypsum  and  potassium 
sulphate,  which  are  largely  used  as  fertilizers : 

Chemical  analyses  of  Peat  from  Pajaro  area,  2  miles  west  of  WatsonvUle,  Cah 


Constituent. 

Percent. 

C^onstltaent. 

Per  cent 

Iom: 

Cftlcinm  (Cr) ,  -  - 

18.07 

7.88 

1.64 

68.16 

.44 

8.92 

Trece. 

Conventional  combinations: 

Caldnm  sulphate  ((^aSOi) 

61.42 

Maffneiiiiin  (MR) 

Magnesium  sulphate  ( MgSOi) 

Magnesium  chloride  (MffClt). 

Magne8lumbicarbonate(Mg(H(X)»)») 
MftgQA^^in^  (Mg),  i^fr 

81.48 

Potarnlnm  ( K) 

.68 

BulphurfoaclaCSOi) 

4.71 

Chlorine  (CI)... 

.27 

Bicarbonate  fHOOi) 

Potasfdum  fft).1eft 

1.64 

PhosDhoric  aidd  I  POil 

Per  cent  soluble 

2.96 

When  these  Peat  areas  were  first  drained,  by  cutting  a  deep  channel 
for  La  r kin  Creek  through  to  the  ocean,  immense  crops  of  onions, 
potatoes,  and  grain  w&ce  produced.  As  is  usual  with  this  type  of  soil, 
the  yields  soon  declined  to  such  an  extent  that  these  crops  were  no 
longer  profitable  and  much  of  the  land  was  allowed  to  revert  to  grass. 
When  beans  were  introduced  in  a  crop  rotation  with  onions  or  pota- 
toes good  crops  could  be  grown,  but  when  grain  crops  were  used  in 
rotation  with  onions  or  potatoes  the  soil  soon  became  unproductive. 
On  examination  nitrogen  was  the  only  plant  food  found  deficient,  and 
it  is  therefore  probable  that  the  plowing  under  of  some  legump  crop 
or  the  addition  of  nitrate  of  soda  would  be  very  beneficial.  The  addi- 
tion of  fresh  barnyard  manure  has  also  been  found  very  efficient  in 
renewing  this  soil.  A  crop  rotation  including  a  legume  like  beans  or 
peas  is  important  if  the  productivity  of  the  Peat  soil  is  to  be  main- 
tained. 

Rye  grass  is  a  natural  grass  crop  for  this  soil.  Stock  beets  and 
sugar  beets  do  well,  but  the  sugar  beets  are  too  low  in  sugar  content 
and  purity  for  any  use  except  stock  feed.  Celery  and  asparagus 
would  be  perhaps  the  most  profitable  crops  on  this  soil  provided 
proper  care  is  exercised  in  preventing  the  inroads  of  rust. 


ALVIBO    CLAT. 


The  Alviso  clay  is  found  near  the  seacoast  where  tides  at  times 
cover  the  land.  It  occurs  along  Elkhorn  Slough  and  along  Larkin 
Creek  near  its  mouth.  The  soil  is  alluvial  in  origin  and  is  usually 
a  drab  plastic  clay  or  silty  clay  to  6  feet  in  depth  interspersed  with 
layers  of  light-colored  clay  loam.    Pickleweeds,  rushes,  and  tules 
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grow  in  the  overflow  portions,  while  salt  grass,  cressa,  atriplex,  and 
water  foxtail  grow  on  the  drier  portions.  On  the  portions  protected 
by  leTees  and  later  washed  with  fresh  water,  crops  of  barley  have 
been  grown,  otherwise  it  is  an  unproductive  salt  marsh  containing 
over  3  per  cent  of  sea  salts.  Portions  of  it  are  used  for  salt  produc- 
tion by  evaporaticm  in  shallow  basins  containing  sea  water. 

The  results  of  mechanical  analyses  of  samples  of  the  soil  and  sub- 
soil of  the  Alviso  clay  are  given  in  the  following  table : 

Mechanical  analyses  of  Alviso  clay. 


Number.       |  Description. 

1 

Fine 
gravel. 

Coftiae 
■and. 

Medium 
Band. 

Fine 
iand. 

Very  tine 
■and. 

Silt. 

CUy. 

1 
17946 Soil 

0.0 
.0 

PercaU, 

0.4 

.4 

Percent 

0.7 

.9 

PereenL 
2.8 
2.9 

PereenL 
0.4 
S.4 

PereenL 
62.3 
02.0 

PercetU. 
44.7 

17»47 1  SukMoU 

1 

40.9 

OUNEaAJTD. 


Dunesand  occurs  in  a  long,  narrow  ridge  along  the  coast  from  Port 
Watsonville  to  Mass  Landing,  brc^en  only  by  the  narrow  opening 
made  by  the  Pajaro  River  where  it  flows  into  the  sea.  This  ridge 
of  Dunesand  is  about  30  feet  high  and  much  of  it  is  covered  with 
bush  lupines,  wild  verbenas,  mesobrianthemum,  and  similar  plants, 
which  hold  the  sand  as  it  blows  up  from  the  beach.  Where  these  are 
absent  it  has  been  found  advantageous  to  plant  sand-binding  grasses 
to  hold  this  ridge  in  place. 


IRRIGATION    AND   WATER   SUPPLT. 

Irrigation  in  the  Pajaro  Valley  is  unnecessary  for  any  crop  but 
berries.  The  berry  crops,  whether  strawberries,  blackberries,  rasp- 
berries, or  loganberries,  require  water  during  the  growing  and  pro- 
ducing season,  which  extends  throughout  the  dry  months  from  May 
until  October.  At  one  time  or  another  a  large  part  of  the  valley  has 
been  under  irrigation,  for  it  has  been  the  custom  to  grow  irrigated 
berries  between  the  rows  of  apple  trees  for  the  first  eight  or  ten  years, 
or  until  the  trees  are  in  profitable  bearing.  In  addition  to  the  berry 
crops,  alfalfa  is  also  irrigated  to  increase  the  tonnage,  although  it 
produces  fine  crops  of  hay  without  it. 

No  residual  or  upland  soils  are  now  being  irrigated,  but  this  may 
be  done  with  profit  in  time  to  come,  when  the  increasing  size  of  the 
orchard  trees  has  made  berry  growing  an  impossibility  on  the  low 
alluvial  soils. 

Some  of  the  Watsonville  sandy  loam  and  Watsonville  loam  on  the 
low,  rolling  valley  hills  may  be  greatly  helped  by  furrows  carrying 
irrigation  water  during  the  summer,  when  the  trees  are  growing  fast 
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and  producing  a  crop  of  fruit.  The  size  of  both  apple  and  tree  would 
be  increased  and  fruit  made  marketable,  which  would  otherwise  be 
too  small. 

As  the  lakes  and  streams  of  the  Pajaro  Valley  are  all  considerably 
below  the  level  of  the  land,  no  gravity  irrigation  water  can  be  ob- 
tained. Pumping  is,  therefore,  the  sole  source  of*  supply  for  irriga- 
tion. The  lakes  among  the  hills,  the  Pajaro  River,  and  wells  furnish 
the  supply  for  the  pumps.  The  principal  lakes  used  for  this  purposa 
are  Pinto,  College,  and  a  small  one  near  Whiskey  Hill.  These  fur- 
nish approximately  2,000  gallons  per  minute  during  the  time  tiie 
pumps  are  running.  As  the  water  must  be  pumped  uphill  for  a  con- 
siderable distance,  the  cost  for  berries  is  high,  as  they  are  irrigated 
every  three  weeks  during  the  cropping  season.  One  miner's  inch 
(1  square  inch  of  water  under  a  pressure  of  6  inches)  is  expected  to 
irrigate  an  acre  of  strawberries  throughout  the  dry  season. 

Most  of  the  stream  water  used  for  irrigation  is  pumped  from  the 
Pajaro  River,  and  as  this  stream  drains  not  only  the  Pajaro  Valley, 
but  also  a  large  portion  of  San  Benito  County,  a  great  quantity  of 
water  is  always  available.  The  water  is  pumped  out  of  the  river  and 
up  the  banks  by  a  lift  of  between  20  and  40  feet.  Pumps  having  an 
estimated  capacity  of  5,700  gallons  per  minute  and  irrigating  about 
600  acres  of  berries  and  some  alfalfa  are  supplied  from  the  river  dur- 
ing the  dry  season.  Many  of  these  pumps  are  run  by  steam,  others 
by  gasoline  and  electricity.  The  capacity  of  the  river  has  not  yet 
been  taxed  to  its  utmost,  even  when  pumping  is  at  its  height  and  the 
river  at  its  lowest.  Summer  dams  put  entirely  across  do  not  stop  the 
river's  flow,  for  it  continues  underground  through  the  porous  sand 
and  gravel  in  its  bed. 

Corralitos  and  Brown  creeks  supply  the  towns  of  Watsonville  and 
Freedom  and  vicinity  with  water  for  domestic  and  irrigation  pur- 
poses. Reservoirs,  holding  10,000,000  gallons,  preserve  a  perpetual 
supply  under  good  pressure,  and  from  this  source  many  of  the  berry 
fields  in  the  Corralitos  Valley  receive  their  irrigation  water. 

Pumping  from  bored  wells  is  much  cheaper  and  more  efficient 
when  these  can  furnish  a  sufficient  supply  of  water.  More  than  a 
dozen  pumps  in  wells  averaging  162  feet  in  depth,  pumping  approxi- 
mately 4,800  gallons  per  minute,  with  an  average  lift  of  20  feet,  deliver 
water  to  over  500  acres  of  land,  mainly  in  berries,  with  some  few  acres 
of  alfalfa.  Gasoline  furnishes  most  of  the  power  for  these  pumps; 
electricity  the  rest.  The  area  in  which  wells  can  be  secured  with 
sufficient  water  for  pumping  is  confined  to  the  alluvial  soils  in  a  strip 
along  the  Pajaro  River  and  along  the  Salsipuedes  Creek  near  Free- 
dom. Even  here  the  belt  is  very  narrow  and  sharply  defined,  a  few 
feet  often  sufficing  to  cause  a  failure  in  water  supply.    No  good  wells 
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are  found  close  to  the  hills  on  either  side  of  the  river,  but  are  fimnd 
between  a  point  some  distance  above  Vega  and  the  ocean  on  both  sides 
of  the  river.  The  best  wells  are  usually  on  the  south  side  of  the  river. 
Between  Watsonville  and  Pajaro  and  the  ocean  artesian  wells  are 
obtained,  flowing  varying  amounts,  and  one  also  in  Salsipuedes 
Creek.    These  are  pumped  to  increase  their  flow. 

Beginning  at  the  point  where  artesian  water  is  found,  the  water 
level  in  the  wells  is  of  the  same  general  level  or  altitude  above  the 
sea,  showing  definitely  that  all  this  body  of  pumping  water  is  con- 
nected. The  d^th  of  all  the  wells  varies  but  little  from  160  feet. 
The  formation  of  the  valley  is  like  a  long  oval  trough,  full  of  cobbles 
and  gravel  and  sand,  which  was  later  covered  with  alluvium  of  vary- 
ing texture.  As  the  hills  on  either  side  are  approached  the  bed  rock, 
or  bottom,  is  encountered.  This  bottom  is  composed  of  partially 
decomposed  red  sandstone  of  the  Monterey  hills  to  the  south.  No 
shale  is  encountered  in  boring  wells. 

From  die  sources  described — the  lakes,  rivers,  and  wells — more  tiian 
1,300  acres  in  the  Pajaro  Valley  are  irrigated.  The  cost  of  water  per 
acre  each  season  when  compared  with  the  price  obtained  for  the  crt^ 
produced  is  comparatively  cheap.  The  value  of  the  crops  from  this 
irrigated  land  averages  from  $300  to  $1,000  per  acre. 

Approximate  estimates  of  irrigated  land  as  given  below  are  taken 
from  the  records  of  S.  Marcus,  of  Watsonville: 


SoDrce. 

Oallons  per 
minute. 

Acres 
iRigated. 

lAkm 

2,000 
5,700 
4^800 

200 

Pajaro  River 

4 

660 

Pnmpod  wella .  _       . 

500 

Toua 

12,600 

i,a» 

The  quality  of  the  irrigation  water  varies  ccmsiderably.  The  water 
pumped  from  the  lakes  is  quite  free  frc»n  soluble  salts,  averaging 
only  25  parts  per  100,000 — ^low  average.  The  Pajaro  River  wato:, 
originating  largely  from  the  shales  of  San  Benito  County,  which  con- 
tain considerable  amounts  of  soluble  salts,  has  at  stages  of  low  water, 
or  during  the  irrigating  season,  as  high  as  75  parts  per  100,000  of 
soluble  salts.  While  this  is  not  an  injurious  amount  under  ordinary 
c<mditions  for  crops  and  soils,  it  does  at  times  seriously  affect  thwa 
shallow-rooted  strawberry  on  heavy  adobe  by  accumulating  along  the' 
edges  and  sides  of  the  trenches  and  finally  injuring  the  berries  grown 
on  the  crown  of  the  ridge.  Where  the  water  flows  in  the  trendies 
these  salts  are  washed  downward  and  away.  During  ordinary  win- 
ters the  rainfall  washes  away  the  greater  portion  of  these  accumula- 
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Hods,  but  during  exceedingly  wet  winters  the  adobe  soils  soon  bec<Mne 
saturated  with  water  which  is  prevented  frcMn  passing  away  by  the 
poor  regional  drainage,  and  the  water  table  is  held  almost  at  the  soil 
surface,  thus  preventing  the  passage  of  the  salts  downward.  On  the 
return  of  warm  dry  weather  they  again  appear  on  the  surface  as  in- 
crustations. Lighter  textured  soils,  like  the  Pajaro  ^t  loam,  Pajaro 
fine  sandy  loam,  and  Pajaro  sandy  loam,  do  not  show  these  accumula- 
tions, even  though  irrigated  by  the  same  water.  This  is  due  to  their 
more  porous  texture  and  better  drainage,  which  carries  away  all 
excess  accumulations. 

The  following  table  gives  the  chemical  composition  of  the  waters 
used  for  irrigation  in  the  Pajaro  Valley: 

ArMl^is  of  irrigation  waters. 


Comttttieiit. 


Corralitot, 

arteitan 

weU. 


Vega, 
pumped 

wen, 
Batons. 


Vega, 

pamped 

welL 


Watson- 
vllle, 
Pajaro 
River.. 


2iixUea 
south, 
pond. 


Ions: 


Calcium  (Ca) 

Magnesium  (Mg) 

Sodium  (Na) 

Potasstnm  (K) 

Sulphuric aoid  (SO4) .... 

Chlorine  (CI) 

Blcarbonic  add  (HCOi) . 


Paris  per 
200,000. 

4.8 

1.7 

2.6 

1.4 

4.9 

1.7 

21.8 


ParUper 
100,000, 

5.7 

7.4 

8.1 

4.2 

4.9 

5.1 

54.5 


Conventional  combinations: 

Calcium  sulphate  (CaSOi) 

Magnesium  sulphate  (MgSOi) 

Magnesium  chloride  (MgClt) 

Calcium  chloride  (CaClt) 

Potassium  chloride  (KCl) 

Sodium  chloride  (NaCI) 

Oaldorn  bicarbonata  (Ca(HOOi)s)  ... 
Magnf«1nmMffarbonate(Mg(HCOi)t) 

Potassium  bicarbonate  (KHCOs) 

Sodium  bicarbonate  (NaHCOi) 


ft.9 


2.7 


5.8 
10.8 
8.6 
9.6 


Total  solids. 


8.4 


6.9 


8.0 


8.2 
44.6 
10.7 
11.5 


ParUprr 
100,000. 

&4 

5.9 

48.0 

8.2 

7.4 

67.4 

42.4 


84.9 


ParUper 
100,000. 

L4 

4.8 

14.8 

.6.1 

9.1 

7.6 

82.4 


Partaper 
100,000, 

2.0 

2.1 

1.5 

1.8 

.8 

1.7 

18.2 


10.5 


23.1 
9.1 
6.1 

68.5 


4.8 
7.2 
10.2 


58.4 


4.5 
18.0 
85.6 


175.7 


76.2 


1.1 


2.6 


8.0 
12.1 
8.8 
5.5 


27.6 


From  this  table  it  is  seen  that  there  exists  quite  a  variation  in  the 
soluble  salt  contents.  Those  showing  the  higher  amounts  seriously 
affected  certain  spots  in  the  strawberry  fields.  On  account  of  the 
large  proportion  of  lime  and  gypsum  in  the  irrigation  waters,  the 
injurious  effects  of  the  soluble  salts  are  greatly  reduced.  In  addi- 
tion, considerable  potash  exists,  and  acts  as  a  fertilizer  with  the  lime 
and  gypsum.  The  remaining  salts  exist  mainly  as  bicarbonates  and 
chlorides  of  soda  and  magnesia.  In  places  considerable  quantities 
of  magnesium  bicarbonate  appear  as  almost  insoluble  white  incrusta- 
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tions.    The  analysis  of  such  an  excess  from  evaporated  pump  water 
in  a  strawberry  field  on  black  adobe  is  given  below : 

Chemical  annlyaea  of  black  adohe  from  Pajaro  area,  California. 


Constitnent. 

No.  17128, 
alkali 
crust 

Conatitnent 

No.  17128. 
alkali 
Croat. 

loDi: 

Oftldnm  (0») 

FtrcenL 
7.23 
6.88 
22.64 
8.06 
28.01 
81.92 
5.34 

ConTentional  comMnatiopg: 

Calduin  lulphate  (Ca804) 

24.97 

M«gTlW«»im  (Mfr) 

Ma^nerium  salphate  (MgSOi) 

Magnednm  chloride  (MgOi) 

Potaaaium  chloride  (KCl) 

7.U 

Sodinm  (Nft)  . .  x . 

21.85 

Pntfti^iiiii  (K) 

5.98 

SalDhurio  acid  f  80i) 

Bodlnin  chloride  (NaCi) 

88.68 

Chlorine  (Cl) 

Sodium  bicarbonate  (NaHCOt)  .... 

7.85 

Bicarbonic  acid  (HCOi) 

.H 

This  analysis  shows  the  accumulation  to  consist  mainly  (ov^r  60 
per  cent)  of  the  chlorides  of  sodium,  magnesium,  and  potassium, 
with  the  remainder  largely  made  up  of  gypsum  and  Epsom  salts. 
Sodium  chloride,  or  common  salt,  is  the  most  injurious. 

Flooding,  which  would  drive  away  the  salts,  is  never  practiced 
except  on  alfalfa  fields,  in  which  no  salts  ever  accumulate.  Berries 
of  all  sorts  are  always  irrigated  by  furrows  placed  30  inches  apart 
for  strawberries  and  4  feet  apart  for  bushberries.  In  order  to  rid 
the  heavy  soils  of  these  excess  salts  accumulated  by  summer  irriga- 
tion, better  and  more  rapid  underground  drainage  during  the  winter 
or  rainy  season  should  be  provided,  either  "by  open  ditches  or  tile 
drains. 

DRAINAGE. 

The  drainage  of  the  Pajaro  Valley  is,  with  a  few  exceptions,  very 
good.  The  only  swamps  in  the  area  are  found  in  the  tidal  flats 
along  Elkhom  Slough  and  near  the  mouth  of  Larkin  Creek.  Larkin 
Creek,  having  been  dammed  back  by  the  deposits  of  sediment  placed 
across  its  mouth  by  the  Pajaro  River,,  formed  a  swamp  along  its 
course  and  its  branches  west  of  Watsonville  on  the  lower  edge  of  the 
rolling  hill  country.  The  farmers,  tempted  by  the  areas  of  Peat  found 
there,  cleaned  out  Larkin  Creek  and  its  branches,  and  by  the  addition 
of  drainage  ditches  entirely  reclaimed  these  swamps  at  a  low  cost. 

College  Lake,  the  largest  of  the  low  lakes  north  of  Watsonville, 
covers  nearly  400  acres  and  is  very  shallow,  being  nearly  filled  with 
a  rich  deposit  of  soil  and  muck.  If  drained,  this  would  be  excellent 
soil  for  potatoes,  onions,  celery,  and  many  other  vegetables.  This 
lake  is  no  longer  used  as  a  source  of  water  for  irrigaticm.  A  short, 
deep  canal  less  than  half  a  mile  long  would  entirely  drain  tiiis  lake 
into  Salsipuedes  Creek. 
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Another  area  at  times  becoming  too  wet  is  the  Pajaro  clay  loam 
adobe  next  the  hills  on  both  sides  of  the  Pajaro  River.  The  sediments 
laid  down  by  the  river  built  up  its  channel  and  banks  faster  than  the 
land  farther  back  toward  the  hills.  Above  and  within  these  lower  and 
heavier  soils  considerable  water  accumulates,  especially  in  wet  winters. 
During  the  last  two  very  wet  winters  many  apple  orchards  there 
have  suffered  and  some  trees  have  died.  This  has  occurred  only  upon 
the  heavy-textured  Watsonville  clay  loam  adobe.  Great  improvement 
could  be  made  in  these  soils  west  of  Pajaro,  north  of  Watsonville, 
and  south  of  Aromas,  by  constructing  deep  open  ditches,  which  would 
rapidly  carry  off  the  excess  water  of  the  winter  rains.  At  all  these 
points  the  natural  fall  is  sufficient  Swales  or  channels  indicate  the 
best  course  for  the  ditches.  In  addition,  drain  tile  should  be  used 
to  drain  more  rapidly  the  water  underneath  the  soil.  On  such  high- 
priced  productive  lands  this  tile  drainage  would  certainly  pay  well. 

The  Watsonville  series  of  soils,  consisting  of  the  heavy  sandy 
loam,  loam,  and  clay  loam  adobe,  with  clay  subsoils,  would  all  be 
benefited  by  tile  drainage  in  certain  portions  devoted  to  apple  or- 
chards, especially  so  where  the  impervious  clayey  subsoil  is  close  to 
the  surface.  In  such  soils,  when  tile  drained,  the  trees  would  root 
better  and  moisture  would  be  better  conserved  during  the  dry  season. 
The  result  would  be  a  more  vigorous  growth  of  trees  and  fruit  of 
larger  size. 

SUMMARY. 

The  soils  of  the  Pajaro  Valley  may  be  divided  naturally  into 
three  series  or  groups:  First,  the  alluvial  Pajaro  soils,  lying  along 
the  river  and  creek  bottoms;  second,  the  residual  plains  soils  of  the 
Watsonville  series;  and,  third,  the  residual  mountain  soils  of  the 
Santa  Cruz  series. 

The  Pajaro  soils  are  by  far  the  most  productive  and  valuable  and 
on  them  are  found  the  larger  portion  of  the  apple  orchards,  nearly 
all  the  berries,  and  all  of  the  potatoes  and  sugar  beets  grown  in  the 
valley.  They  therefore  form  the  main  agricultural  dependence  of 
the  area.  These  soils  differ  widely  from  any  others  yet  encoimtered 
in  the  soil  surveys  of  the  State.  They  are  uniformly  rich  and  pro- 
ductive. The  price  of  these  alluvial  lands  ranges  from  $600  to  $1,200 
an  acre. 

The  Watsonville  soils  occupy  the  low,  rolling  hills  of  the  valley. 
Apple  orchards  are  common  on  these  soils,  but  are  less  productive 
than  those  in  the  Pajaro  series.  Grain  is  extensively  grown  for  hay. 
The  American  varieties  of  grapes  do  well.  Apricots  thrive  on  the 
sandy  loam  and  pears  on  the  loam  and  adobe.  The  price  of  these 
lands  varies  from  $60  to  $250  an  acre,  according  to  improvements 
and  location. 
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The  Santa  Cruz  soils,  occupying  the  steep  hills  and  mountains,  are 
best  suited  for  vineyards  and  orchards  of  apples  and  apricots.  In 
their  virgin  state  these  soils  are  covered  with  trees  and  brush.  They 
range  in  price  from  $15  to  $60  an  acre. 

Other  soils  are  the  Peat  in  the  Larkin  Valley,  two  collavial  loams 
in  the  Corralitos  and  Salsipuedes  regions,  two  residual  sandy  loams 
in  the  Monterey  Hills,  Dunesand  on  the  coast,  and  the  tidal  day  soiL 
Of  these  only  the  first  three  mentioned  are  of  much  agricultural 
value. 

The  main  product  of  the  valley  is  the  apple.  This  crop  mainly 
supports  10,000  or  more  people  in  the  valley.  The  apple  orchards 
cover  15,000  acres,  and  this  is  the  largest  apple-shipping  area  west 
of  the  Rocky  Mountains.  The  output  in  1907  was  2,500  cars  of 
apples,  and  when  all  the  trees  are  of  bearing  age  the  crop  should  be 
double  this. 

The  berry  crops,  which  include  the  strawberry,  loganberry,  rasp- 
berry, and  blackberry,  are  exceedingly  profitable,  but  will  beccHne 
more  restricted  in  area  as  the  orchards  are  extended.  This  tendency 
will  be  partially  overcome  by  planting  berries  on  the  upland  or 
WatsonviUe  series  of  soils.  At  present  the  berry  industry  employs 
many  persons  and  the  gross  returns  vary  from  $600  to  $1,000  per 
acre. 

Apricots  are  a  profitable  and  sure  crop  on  the  slopes  of  the  Santa 
Cruz  Mountains  and  on  portions  of  the  WatsonviUe  soils.  Pears 
should  be  more  extensively  planted,  especially  on  the  WatsonviUe 
soils,  for  canning  purposes.  Grapes  of  the  European  varieties  thrive 
best  on  the  Santa  Cruz  soils,  while  the  American  varieties  do  best 
on  the  WatsonviUe  series.  Sugar  beets,  beans,  grain,  and  potatoes 
are  grown  mainly  on  the  Pajaro  alluvial  soils. 

Transportation  is  afforded  by  the  Southern  Pacific  Railroad,  30 
passenger  trains  passing  daUy  through  the  valley.  Refrigerated 
fruit  cars  are  dispatched  on  fast  schedules  to  far  eastern  points. 

The  climate  of  the  Pajaro  Valley  is  one  of  its  greatest  assets. 
There  is  little  variation  between  summer  and  winter  temperatures^ 
the  mean  for  sunmier  being  65°  and  for  winter  55®,  with  an  annual 
mean  of  60"^  F.  The  greatest  difference  in  the  two  seasons  lies  in  the 
prevalence  of  fog  in  the  summer  months  and  of  rain  in  the  winter 
months.  However,  there  is  a  large  proportion  of  sunshiny  days  the 
year  round.  This  cool  summer  climate  attracts  many  home  seekers 
and  hundreds  of  tourists  from  the  interior  of  the  State  and  elsewhere. 
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SOIL  SURVEY  OF  THE  KLAMATH  RECLAMATION 
PROJECT,  OREGON. 

By  A.  T.  8WBBT  and  I.  Q.  MoBBTH. 


DESOBIFTION  OF  THE  ABSA. 


The  following  report  covers  the  soil  survey  of  the  territory  embraced 
in  the  Klamath  reclamation  project  of  the  United  States  Reclamation 
Service,  together  with  certain  areas  of  tillable  land  which  lie  adjacent 
to  the  project  but  above  the  irrigation  ditches. 


Fig.  88.— Sketch  map  •bowing  location  of  the 


Reclamation  Project  area,  Oregon. 


This  area  Ues  between  the  meridians  of  121^  and  122°  west  longi- 
tude, and  parallel  42°  north  latitude — the  boundaiy  line  between 
Cahfomia  and  Oregon — crosses  the  area  near  its  southern  part. 

The  Klamath  coimtry  is  a  basin  having  an  altitude  of  over  4,100 
feet,  surrounded  on  all  sides  by  mountains  of  greater  elevation. 
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On  the  west  and  southwest  is  the  Cascade  Range,  two  prominent  peaks 
of  which,  Mount  Pitt  to  the  west  and  Moimt  Shasta  to  the  southwest, 
their  summits  capped  with  perpetual  snow,  rise  to  elevations  of  9^760 
and  14,440  feet,  respectively.  Between  these  peaks  there  stretches  a 
wide  range  of  mountainous  region  with  many  summits  reaching  an 
elevation  of  almost  10,000  feet.  These  ranges  are  heavily  timbered 
and  covered  with  snow  during  the  winter  season.  On  the  north  and 
east  are  other  mountains  of  less  elevation,  eastern  outliers  of  the  Cas- 
cade Range,  with  timbered  crests  and  slopes  interspersed  with  occa- 
sional outcrops  of  rock,  while  to  the  south  and  southeast  are  the 
famous  lava  beds  of  northern  California,  from  which  rise  numerous 
barren  hills  and  mountains. 

Extending  through  the  area  and  dividing  it  into  several  distinct 
valleys  are  other  mountains  and  hills  of  less  elevation.  These  are  also 
timbered  to  a  considerable  extent,  forests  of  pine  occupying  the  higher 
portions,  while  on  the  slopes  are  scattering  junipers,  with  sage,  wild 
plum,  and  other  shrubs.  In  many  places  on  the  steeper  slopes  frag- 
ments of  rock  have  crumbled  from  the  outcrops  above  and  stretch 
in  broad,  barren,  dark-colored  strips  for  long  distances  down  the 
slopes. 

These  hills  and  mountains,  which  occur  as  elongated  ridges,  have  a 
general  northwest  and  southeast  trend  and  divide  the  area  into  five 
rather  distinct  valleys,  in  some  of  which  minor  hills  occur. 

The  most  important  of  the  valleys  into  which  the  area  is  divided  is 
the  Elamath  or ''Main  Valley,"  as  it  is  called,  stretching  from  Klamath 
Falls  in  a  southeasterly  direction  to  "fvle  Lake,  a  distance  of  about  25 
miles.  Klamath  Valley  has  an  average  width  of  about  4  miles,  con- 
tains approximately  64,000  acres,  and  includes  the  principal  older 
irrigated  sections  of  the  area.  Extending  west  from  near  the  central 
part  of  Klamath  Valley  and  really  a  part  of  it  is  a  higher  valley  known 
as  "Spring  Lake  Valley,"  embracing  about  9,000  acres  of  tillable  land. 

Southwest  of  Klamath  Valley  and  separated  from  it  by  a  high 
barren  ridge  and  by  Spring  Lake  Valley  is  the  basin  of  Lower  Klamath 
Lake,  in  which  the  marsh  or  tule  lands  occur.  This  basin  has  an  area 
of  about  130  square  miles  or  85,000  acres. 

Extending  east  from  the  southern  end  of  Klamath  Valley  there  is, 
along  the  northern  shore  of  Tule  Lake  and  including  a  small  valley 
known  as  ''Sand  Hollow,"  a  strip  of  agricultural  land  of  about  10,000 
acres  in  extent.  South  of  this  strip  it  is  planned  to  reclaim  an  area 
of  about  equal  extent  from  the  bed  of  Tule  Lake. 

East  of  the  northern  part  of  Klamath  Valley,  but  separated  from  it 
by  rather  high  hills,  is  a  small  triangular  basin  known  as  "Poe  Valley," 
containing  approximately  9,000  acres.     At  Olene,  near  the  north- 
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west  comer  of  this  valley,  Lost  River  passes  through  a  low  gap  from 
Poe  Valley  to  Klamath  Valley. 

Stretching  northeast  and  then  southeast  along  Lost  River  is  a  nar- 
row valley  the  upper  and  broader  part  of  which  is  known  as  "Langell 
Valley."  This  valley  is  about  16  miles  long,  is  from  2  to  3  J  miles  wide, 
and  contains  about  25,000  acres. 

Northeast  from  Poe  Valley  and  extending  north  from  the  narrow 
valley  of  Lost  River  is  another  small  farming  area  known  as  ''  Yonna 
Valley."  It  is  about  9  miles  long,  averages  from  1  to  2  miles  in  width, 
and  contains  about  9,000  acres. 

In  the  entire  area  surveyed  there  is  a  land  area  of  159,360  acres. 

Some  portions  of  this  are  not  suitable  for  farming  purposes  and 

,  other  parts  can  not  be  brought  \mder  irrigation.    It  is  estimated, 

however,  that  the  total  area  of  tillable  land,  including  that  which  is 

to  be  reclaimed,  will  be  between  150,000  and  180,000  acres. 

The  Klamath  coxmtry,  so  called  from  the  Indian  word  meaning 
'Hhe  assembled"  or  'Hhe  tribes,"  is  a  region  aboxmding  in  numerous 
and  beautiful  lakes. 

Lower  Klamath  Lake  lies  in  the  western  and  southwestern  portion 
of  the  Klamath  Basin  and  is  surroxmded  by  high  hills  and  moimtains. 
These  moimtains  end  abruptly  at  the  swamp  or  lake  shore,  except  in 
the  northeastern  part,  where  the  basin  opens  into  Klamath  Valley. 
From  Klamath  Falls,  situated  on  the  narrow  stretch  of  land  lying  be- 
tween the  upper  and  lower  Klamath  Lakes,  to  Laird,  at  the  extreme 
southern  end  the  length  of  the  valley,  is  about  25  miles  and  the 
average  width  about  5  miles,  except  for  8  miles  between  Klamath 
Falls  and  Miller  Island,  where  the  width  is  about  1^  miles. 

This  area  (approximately  85,000  acres)  is  known  as  "Lower  Kla- 
math Lake,"  but  there  exists  in  it  about  55,000  acres  of  swamp  land 
which  is  not  covered  with  water  during  dry  seasons  or  times  of  low 
water  in  the  lake.  This  land  is  covered  with  tall  tules,  with  an  ad- 
mixture of  cattails,  flags,  mint,  sawgrass,  and  yellow  pond  lilies. 
At  times  of  low  water  much  of  this  land  is  used  for  pasturage  for  cattle 
and  horses  and  for  the  production  of  tule  hay. 

The  open  water,  consisting  approximately  of  30,000  acres,  is  di- 
vided into  several  lakes  approximately  as  follows:  Lower  Klamath 
Lake  (proper),  26,000  acres;  Miller  Lake,  3,400  acres;  White  Lake, 
800  acres;  and  Ewauna  Lake,  320  acres.  Lake  Ewauna,  the  deepest, 
and  lying  nearest  Klamath  Falls,  has  a  depth  of  about  15  feet,  being 
a  widening  of  the  Klamath  River.  Miller  Lake  Ues  in  the  middle 
western  part  and  is  separated  from  the  tule  or  swamp  land  by  a  high 
sandy  reef  3^  miles  in  length.  This  lake  is  veiy  shallow  and  alkaline. 
White  Lake  is  quite  similar  to  Miller  Lake,  being  isolated  from  the 
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main  body  of  water  by  tule  swamps  and  low  ndges  of  tuf aceous  ma^ 
terial  which  aknost  inclose  it.  Its  watera  are  similar  to  those  of 
Lower  Klamath  Lake  and  are  quite  shallow,  but  connect  naturally 
with  Lower  Klamath  Lake  through  the  tule  swamps.  An  artifidal 
connection,  called  ''Adams  Cut/'  has  been  made,  connecting  it  with 
Klamath  Lake  and  the  Merrill  countiy,  which  has  until  recently 
derived  its  irrigation  from  this  source.  Ilie  open  water  of  Lower 
Klamath  Lake  lies  in  the  center  of  this  area,  occupying  the  lowest  por- 
tion. It  approaches  the  hills  at  only  one  place  at  its  southern  end, 
where  it  is  much  deeper  than  elsewhere.  The  water  in  this  lake  is  quite 
shallow,  but  a  deep  d^osit  of  floating  sludge  and  black  muck  Ues  below 
it.  This  sludge  is  often  piled  in  spots  by  the  movements  of  wind  and 
water,  obstructing  navigation.  The  principal  source  of  water  for 
this  group  of  lakes  is  Upper  Klamath  Lake,  through  Link  Biver.  The 
outlet  is  Klamath  River,  which  flows  through  the  upper  part  of  the 
basin,  then  turns  west  through  a  narrow  pass  in  the  mountains  near 
Kenou  At  the  entrance  to  this  pass  a  basaltic  obstruction  has  pre- 
vented the  lowering  of  the  river  bed,  and  resulted  in  this  chain  of 
lakes  and  wide  area  of  marshy  land.  A  wide  channel  several  miles  in 
length  passes  southward  from  the  river,  supplying  the  lower  lakes 
and  swamps.  During  seasons  of  heavy  rainfall  or  during  the  long 
dry  smnmers,  the  Ellamath  Biver  flows  southward  through  these 
straits,  but  at  certain  seasons  when  the  river  begins  to  fall  this  channel 
carries  considerable  water  north¥rard  from  the  lower  lakes  into  the 
Klamath  Biver,  thus  presenting  the  anomaly  of  a  river  flowing  in  one 
direction  during  a  portion  of  the  year  and  in  the  opposite  direction 
at  other  times. 

East  from  Lower  Klamath  Lake  and  s€|>arated  from  it  by  a  moun- 
tain barrier  1,000  feet  high  and  less  than  2  miles  in  width  isanother 
large  body  of  water  covering  about  150  square  miles  and  known 
as  ''Tule  Lake.''  Only  a  few  small  areas  along  the  mai^gin  of  thislake 
are  at  present  covered  by  tules. 

In  addition  to  these  larger  lakes  there  are  within  the  area  proper 
Nuss  Lake,  Alkali  Lake,  Diy  Lake,  and  numerous  other  small  but 
imnamed  lakes,  while  in  the  vicinity  of  the  area,  but  outside  of  it, 
are  Upper  Klamath  Lake,  Clear  Lake,  Swan  Lake,  Bound  Lake,  Lo»g 
Lake,  and  many  others. 

The  Klamath  area  has  a  peculiar  and  interesting  natural  drainage 
system.  The  drainage  of  the  western  part  of  the  area  has  already 
been  described.  The  remainder  and  larger  portion  of  the  area,  in- 
cluding Klamath,  Poe,  Langell,  and  Yonna  valleys,  is  drained  by 
Lost  Biver  and  its  tributaries.  This  stream,  which  has  its  source  in 
dear  Lake,  flows  northwest,  west,  and  then  southeast,  a  total  distance 
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of  over  60  miles,  emptying  into  Tnle  Lake,  the  waters  of  which  extend 
to  within  6  miles  of  the  source  of  the  river.  In  Langell  Valley  this 
stream  flows  for  several  miles  under  groimd,  coming  to  the  surface  in 
the  vicinity  of  Bonanza  as  large  springs.  It  has  several  tributaries, 
the  most  important  of  which  are  Miller  Creek,  which  enters  Langell 
Valley  from  the  east,  Buck  Creek,  which  drains  Yonna  Valley,  and 
Lost  River  Slough,  which  crosses  the  northern  part  of  Klamath  Valley. 
This  last-named  stream  extends  from  near  Klamath  River  to  Lost 
River,  apparently  occupying  the  former  course  of  a  large  stream.  In 
addition  to  these  streams  there  are  many  smaller  ones,  which  carry 
the  waters  of  the  rainy  seasons  into  Lost  River  or  into  the  lakes. 

In  this  area  there  are  also  many  small,  basinlike  depressions,  ^th 
no  outlet,  which  collect  the  run-off  of  the  rainy  season,  forming  small, 
shallow  lakes  which  dry  up  during  the  sununer.  These  are  most 
niunerous  in  Spring  Lake  Valley,  but  occur  throughout  the  area. 

The  first  permanent  settler,  Wendoless  Nuss,  came  to  the  Klamath 
coimtry  in  1866  and  others  soon  followed.  The  object  of  these  earlier 
settlers  was  stock  raising  rather  than  farming.  In  1867  Linkville,  the 
name  of  which  was  later  changed  to  Klamath  Falls,  was  founded,  and 
in  1872  a  post-office  established,  the  mail  being  carried  from  Ashland 
and  deEvered  once  a  week.  In  1875  a  stage  line  making  semiweekly 
trips  was  established  between  Ashland  and  Linkville.  In  1882  Kla- 
math County  was  formed,  the  population  at  that  time  being  only 
about  700,  and  settlement  continued  to  be  very  slow  for  some  time. 

In  1884  and  1885  irrigation  in  a  small  way  was  begun,  and  the 
value  of  the  country  for  agricultiure  began  to  be  recognized.  Since 
that  time  settlement  has  been  much  more  rapid.  The  greatest  stimu- 
lus to  settlement,  however,  has  come  dining  the  last  three  years 
through  the  selection  of  this  area  as  one  of  the  irrigation  projects  of 
the  United  States  Reclamation  Service,  and  through  the  extension  of 
the  northeastern  branch  of  the  Southern  Pacific  Railroad  to  Klamath 
Falls. 

Klamath  FaUs,  situated  at  the  upper  end  of  Lake  Ewaima,  is  the , 
largest  town  of  the  area,  having  a  population  of  between  2,000  and 
2,500  people.     It  is  situated  on  Jjink  River,  which  may  be  made  to 
furnish  an  abimdance  of  power  for  manufacturing  purposes.    It  is 
the  county  seat  of  Klamath  Coimty. 

Merrill,  situated  about  22  miles  southeast  of  Klamath  Falls,  on 
Lost  River,  is  near  the  center  of  the  best  developed  farming  section 
of  the  area  and  has  a  population  of  about  300.  Bonanza,  situated  on 
Lost  River  25  miles  east  of  Klamath  Falls,  has  a  population  somewhat 
less  than  that  of  Merrill.  Merrill  and  Bonanza  are  both  reached  by  a 
high-power  transmission  line,  the  power  being  generated  by  Link 
72352**— 10 87 
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Biver.  lUfl  supplies  light  and  power  needed  for  manufacturing  pui^ 
poses,  flour  mills  in  both  towns  being  run  by  electricity.  Keoo,  situ- 
ated in  the  extreme  western  part  of  the  area,  and  Dairy,  situated  7 
miles  northwest  of  Bonanza,  are  small  towns  at  which  considerable 
business  is  transacted. 

The  lack  of  transportation  facilities  has  in  the  past  greatly  retarded 
the  development  of  the  Klamath  countiy.  Horses,  cattle,  and  sheep 
which  could  be  driven  to  the  railroad  and  shipped  to  market  were  the 
only  source  of  revalue.  Until  rec^itly  stock  was  driven  to  Montague 
or  other  points  on  the  main  line  of  the  railroad,  distances  of  from  75 
to  more  than  100  miles.  At  the  present  time,  however,  a  branch  of 
the  Southern  Pacific  system  is  being  extended  from  Weed,  CaL,  to 
Klamath  Falls.  This  line  is  being  rapidly  constructed  and  will  no 
doubt  in  the  near  future  reach  Klamath  Falls. 

Supplies  for  Boiutnza,  Poe,  Yonna,  and  Langell  valleys  are  now 
hauled  principally  from  EQamath  Falls,  while  those  for  Merrill  and 
the  southern  part  of  the  area  are  hauled  from  different  points  on  the 
new  line  of  railroad  aroimd  the  south  end  of  Lower  Klamath  Liake, 
Mount  Hebron  and  other  points  on  this  line  being  now  used  for  ship- 
ping points  for  stock  from  the  entire  area. 

The  principal  markets  for  stock  as  well  as  the  principal  points  from 
which  suppUes  are  received  are  Portland  and  San  Francisco,  each  dis- 
tant about  350  miles  from  Klamath  Falls. 

The  stream  channels  and  lakes  of  the  western  part  of  the  area  are 
plied  by  steamers,  which  carry  passengers  and  freight,  and  by  rafts  of 
logs,  aiding  very  materially  in  the  commerce  of  the  region.  Klamath 
Falls,  Teeters  Landing,  Keno,  and  Laird  are  points  reached  by  these 
streams. 

GLIMATB. 

The  climate  of  the  Klamath  area  is  semiarid  in  character,  the  aver- 
age annual  rainfall  being  about  14  inches.  This  falls  principally 
during  the  winter  and  spring  months,  the  heaviest  precipitation 
occurring  in  the  months  of  March  and  April.  During  the  summer 
season  little  rainfall  occurs,  although  light  showers  are  not  uncom- 
mon. During  the  fall,  winter,  and  early  spring  snowfall  is  of  frequent 
occurrence,  the  snow  sometimes  remaining  on  the  groimd  for  a  con- 
siderable time. 

Owing  to  the  high  elevation  and  the  influence  of  the  higher  motm- 
tains  to  the  west  of  it  the  Klamath  area  has  a  low  average  tempera- 
ture, but  not  one  of  great  extremes.  During  the  winter  season  the 
temperature  rarely  falls  below  zero,  and  during  the  hottest  weather 
rarely  exceeds  a  temperature  of  96®  F.  The  nights  are  uniformly  cool. 
The  following  table  compiled  from  reports  of  the  Weather  Bureau 
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shows  the  mean  temperature  at  Klamath  Falls  for  a  period  of  several 
years  and  the  average  monthly  temperature  for  this  period: 

Mean  moTUhly  temperature  for  KUmuUh  Falls. 


Year. 

Jan. 

Feb. 

Kar. 

Apr. 

May. 

Juxie. 

July. 

Aug. 

Sept 

Oct 

Nov. 

Deo. 

1884 

20 

a4 

31 
30 
20 
28 

20 

37 
43 

28 
38 

36 

37 
47 
38 
46 
38 
44 
42 

42 
68 

47 
47 
61 
61 
40 

54 
56 
56 
55 
55 
M 
67 
54 

56 

58 
61 
57 
56 

66 
57 
64 

61 
72 
64 
66 
64 
60 
72 
67 

65 
71 
65 
64 

66 
73 
67 

40 
56 
57 
58 
64 
58 

44 

51 

47 
50 
60 

40 

42 

30 
38 
38 

38 

20 

im   

85 

1886 

41 

1887 

31 

1888 

36 

1881 

1804 

1805 

57 

56 

'44 

1897 

31 

1806 

36 
33 
80 
25 
30 
32 
27 
80 
28 

35 
33 

37 
30 

02 
02 
60 
67 
61 
68 
60 

72 
70 

71 
61 

60 
66 

46 

35 

20 

1800 

46 

40 
54 
56 
53 

58 
47 
56 
54 



1000 

45 
82 

47 

41 
41 
38 

84 

1901 

31 
38 

27 
31 
36 
33 
42 
35 

38 
30 
37 
35 
43 
85 
35 
38 

44 

45 
46 
47 
48 
48 
48 
40 

68 
63 
65 

70 

68 

55 

64 

83 

1908 

33 

1908 

84 

1004 

50 

45 

33 

1906   

1900 

66 
58 
55 

75 
68 

60 
52 
65 

51 
56 

1907 

58 

80 

35 

1908     

33 

Average  for  period.. 

3. 

34 

39 

47 

54 

50 

67 

00 

58 

40 

80 

33 

From  this  table  it  will  be  noted  that  December,  January,  and  Feb- 
ruary are  the  three  coldest  months,  but  that  the  mean  temperature 
for  this  period  is  not  low,  while  July  and  August,  which  are  the  hot- 
test months,  show  a  comparatively  low  summer  temperature. 

The  growing  season  does  not  begin  until  late  in  the  spring  and  is 
often  cut  short  by  early  frosts  in  the  fall.  No  record  is  obtainable 
of  the  dates  on  which  killing  frosts  have  occurred,  but  that  their  occur- 
rence is  a  serious  menace  to  the  successful  growing  of  fruits  and  vege- 
tables easily  injured  is  a  fact  recognized  by  all  who  are  f amiUar  with 
Uie  conditions.  When  the  growing  season  has  once  begun,  however, 
the  clear  fur,  warm  sunshine,  and  fertile  soil  produce  almost  phenom- 
enal results  in  a  comparatively  short  time. 

AGRICULTURE. 

Agriculture  in  the  Klamath  Basin  is  comparatively  undeveloped. 
Some  ranches  have  been  under  cxiltivation  for  twenty  years  or  more, 
but  most  of  them  have  been  cleared  much  more  recently,  and  each 
year  there  is  an  extension  of  the  farming  area.  At  the  present  rapid 
rate  of  settlement,  within  a  very  few  years  all  available  farming  kmd, 


Digitized  by 


Google 


1380         FIELD  OPERATIONS  OF  THE  BUBEAU   OF  SOILS,  1908. 

including  not  only  that  which  can  be  irrigated  but  also  the  dry  farm- 
ing area,  will  be  brought  under  cultivation. 

The  present  state  of  agriculture  has. been  reached  by  very  gradual 
stages.  As  has  already  been  noted,  the  early  settlers  were  engaged 
almost  exclusively  in  stock  raising  and  the  nearest  approach  to  farm- 
ing was  the  cutting  of  wild  hay  for  winter  feed.  During  the  summer 
stock  was  grazed  among  the  moimtains  and  lava  beds  and  in  winter 
brought  into  the  lower  and  better  protected  valleys,  where  they  fed 
on  the  grass  of  the  marshes.  During  some  entire  winters  they  would 
find  an  abundance  of  feed,  but  during  others  heavy  and  continued 
snowfall  would  make  the  feeding  of  hay  necessary.  At  such  times 
an  insufficient  supply  of  hay  often  resulted  in  heavy  loss  from 
starvation. 

In  time  the  settlers  began  to  sow  rye  and  cut  it  for  hay,  and  at  the 
present  time,  outside  of  the  irrigated  section,  rye  constitutes  the 
principal  hay  supply.  The  ease  with  which  rye  could  be  grown  in 
time  led  to  the  growing  of  other  grain  crops  and  the  production  of 
grain  by  very  simple  and  inexpensive  dry  fanning  methods,  which 
have  continued  in  use  to  the  present  time.  The  sagebrush  is  cleared 
off  and  the  loose  soil  plowed  to  a  depth  of  a  few  inches,  after  which 
the  grain  is  drilled  or  sown  broadcast  and  harrowed  in.  Summer 
fallowing  has  not  yet  come  into  use  in  this  area,  the  soil  being  rich 
and  productive  and  the  rainfall  usually  sufficient  to  produce  a  fair 
crop. 

In  some  cases  the  soil  is  prepared  for  the  second  crop  of  grain  by  a 
thorough  harrowing,  which  leaves  the  surface  in  fair  condition  and 
has  the  advantage  of  leaving  the  stubble  of  the  preceding  crop  on  the 
ground,  thus  preventing  to  a  considerable  extent  the  drifting  of  the 
sandy  soils. 

Grain  crops  are  also  grown  in  the  irrigated  sections  of  the  area  and 
not  only  give  much  larger  yields  but  are  also  much  more  certain  than 
are  the  nonirrigated  crops.  On  the  better  soils  under  favorable  con- 
ditions irrigated  wheat  and  barley  each  give  a  yield  of  from  30  to  40 
bushels  per  acre  and  oats  from  60  to  75  bushels  per  acre,  the  grain 
being  of  excellent  quality.  When  dry-farmed  the  yields  under  favor- 
able conditions  of  soil  and  weather  are  about  half  of  those  stated. 

When  irrigation  was  begun  in  a  small  way  the  water  was  used 
principally  on  pasture  land,  but  in  time  alfalfa  was  introduced  and 
at  present  is  the  principal  irrigated  crop  of  the  area.  It  yields  two 
good  crops  a  year,  with  occasionally  a  smaller  third  crop,  but  is  usu- 
ally pastured  after  the  second  cutting.  The  average  yield  of  alfalfa 
for  the  entire  irrigated  section  the  past  year  was  almost  3  tons  per 
acre  for  the  two  cuttings,  while  many  fields  yielded  4  tons  with  two 
cuttings  and  a  few  as  high  as  5  tons.  Alfalfa  is  also  grown  without 
irrigation  in  certain  restricted  areas.     Part  of  this  is  grown  where  no 
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ground  water  can  be  reached  within  several  feet  of  the  surface,  the 
crop  being  entirely  dependent  upon  the  moisture  conserved  in  the 
soil  from  rainf aU.  Some  is  also  grown  without  irrigation  where  ground 
water  is  reached  at  depths  varying  from  3  to  6  feet.  In  the  first  case 
only  a  thin  stand  can  be  maintained  and  the  growth  is  not  large, 
one  small  cutting  iisually  being  obtained.  Where  ground  water  is 
nearer  the  surface  the  yield  under  favorable  conditions  is  fairly  satis- 
factory, but  owing  to  the  tendency  of  the  ground  water  to  fluctuate 
and  in  this  way  injure  the  roots  such  alfalfa  usually  dies  out  within  a 
few  years. 

In  this  area  the  opinion  seems  to  be  prevalent  that  alfalfa  needs  no 
fertilization,  but  even  on  fertile  and  almost  vii^in  soil,  such  as  that 
found  in  the  Klamath  Basin,  when  irrigated  it  responds  readily  to  a 
liberal  use  of  well-rotted  manure. 

By  giving  more  attention  to  the  preparation  of  the  seed  bed  so 
that  a  good  stand  may  be  secured,  by  using  greater  care  in  leveling 
the  fields  so  that  some  spots  will  not  die  from  lack  of  water  while 
others  are  drowned  from  an  oversupply  of  it,  and  by  using  all  avail- 
able manure  on  the  alfalfa  fields,  the  yields  may  be  very  materially 
increased. 

In  the  irrigated  sections  alfalfa  constitutes  the  principal  feed  for 
work  animals  during  the  entire  season.  It  is  also  used  to  some 
extent  for  dairy  cows,  but  the  principal  part  of  it  is  used  for  feeding 
stock  which  is  brought  into  the  valley  from  the  ranges  in  the  fall. 
The  price  of  alfalfa  in  the  stack  during  1908  ranged  from  $7  to  $8 
a  ton. 

Timothy,  usually  mixed  with  alfalfa,  is  grown  to  a  very  limited 
extent  and  gives  a  yield  of  IJ  to  2 J  tons  per  acre.  This  hay  is  of 
excellent  quaUty. 

The  growing  of  potatoes  has  received  considerable  attention,  and 
both  soil  and  cUmate  seem  well  suited  to  this  crop,  except  for  occa- 
sional erratic  frosts.  Potatoes  are  grown  principally  on  the  slopes 
above  the  floor  of  the  valley,  such  slopes  being  freer  from  frosts  than 
the  lower  lying  areas.  They  are  grown  largely  without  irrigation, 
the  areas  devoted  to  them  being  principally  above  the  irrigation 
ditches.  The  soil  receives  a  shallow  plowing  in  the  spring,  the 
potatoes  are  planted,  and  often  receive  little  cultivation,  but  a  yield 
of  from  60  to  100  bushels  to  the  acre  is  not  imcommon.  When 
irrigated  much  larger  yields  are  obtained. 

In  the  small  valley  of  link  River  and  on  some  of  the  sheltered  slopes 
in  and  near  Ealamath  Falls  gardening  is  receiving  some  attention. 
Garden  truck  of  excellent  quality  is  grown,  but  on  account  of  the 
shortness  of  the  growing  season  the  crops  are  somewhat  uncertain, 
since  only  those  not  easily  injured  by  frosts  can  be  depended  upon. 
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The  price  of  land  in  the  area  varies  greatly,  depending  upon 
the  kind  of  soil,  location,  and  improyements.  The  price  of  the 
better  grades  of  land  unimprored  and  usually  covered  with  a  heavy 
growth  of  sagebrush  ranges  from  $20  to  $50  an  acre,  while  improved 
land  of  the  same  character  is  held  at  $50  to  $75  an  acre  and  in  some 
cases  at  $100  an  acre.  This  does  not  include  the  cost  of  water 
which  will  be  furnished  by  the  Reclamation  Service,  this  charge 
depending  upon  the  cost  of  constructing  the  irrigation  system.  It 
is  not  yet  known  what  the  cost  will  be,  but  ^dien  determined  it  will 
be  paid  by  the  owners  of  the  land  in  ten  annual  payments,  after 
which  the  system  will  become  the  property  of  the  landowners  and 
the  cost  of  water  will  be  the  amoimt  necessary  to  pay  the  main- 
tenance and  operating  expeoses  of  the  system. 

In  1900  the  average  size  of  the  farms  in  Eiamath  County  was 
nearly  500  acres.  One  of  the  conditions,  however,  imder  which  the 
Reclamation  Service  has  agreed  to  furnish  water  for  irr^ation  is 
that  no  holding  receiving  water  shall  contain  more  than  160  acres. 
Where  farms  contain  more  than  this  amount  the  excess  must  be 
sold  or  tiuned  over  to  the  (Government  for  sale. 

With  the  completion  of  the  railroad  to  Eiamath  Falls  this  area 
will  be  in  direct  communication  with  San  Francisco  and  Portland, 
and  it  will  no  longer  be  necessary  to  Umit  the  products  of  the  countiy 
to  live  stock  and  those  crops  which  can  be  consumed  at  home.  The 
railroad  will  not  only  make  these  and  other  markets  accessible,  but 
will  make  it  practicable  to  exploit  the  timber  resources  of  the  region. 
This  development  will  mean  an  increased  demand  for  farm  products 
which  the  people  of  the  Klunath  Basin  will  be  in  a  position  to  supply. 

Of  the  staples  which  this  area  seems  best  suited  to  produce  dariy 
products  are  among  the  most  important.  With  its  cool  summers 
and  not  severe  winters,  its  fair  yields  of  excellent  alfalfa,  and  its 
abundant  water  supply  it  should  be  an  excellent  dairy  coimtiy. 

At  present  a  small  creamery  is  in  operation  at  Bonanza,  receiving 
barely  enough  cream  to  pay  for  running,  and  another  was  operated 
for  a  while  at  Merrill,  but  closed  for  lack  of  patronage.  This  want 
of  interest  seems  to  be  due  laigely  to  ii^ufiicient  knowledge  of  the 
requirements  of  the  business  and  to  scarcity  of  good  dairy  cows. 

At  the  present  price  of  butter  fat  a  high-grade  dairy  cow,  properly 
fed  and  cared  for,  should  yield  a  gross  income  of  from  $60  to  $100 
a  year.  On  the  better  grade  of  alfalfa  land  in  the  EJamath  area 
20  cows  can  be  kept  throughout  the  year  on  from  40  to  60  acres,  uid 
including  the  returns  from  calves  and  separated  milk  fed  to  hogs 
should  yield  a  net  income  of  not  less  than  $1,000  a  year.  It  is  doubt- 
ful, however,  if  at  present  general  farming  or  dairjring  should  be 
attempte<l  on  a  farm  of  much  less  than  80  acres. 
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The  rainng  of  hogs  on  alfalfa  may  be  made  a  very  profitable 
buoBeBS,  but  so  far  has  reeeired  little  attention  in  this  area.  If 
young  hogs  are  placed  on  alfalfa  as  soon  as  it  is  well  started  in  the 
spring  they  will  make  an  excellent  growth  throughout  the  summer 
and  fall,  and  after  being  fed  for  a  few  weeks  on  crushed  bailey,  wheat, 
or  fidd  peas  are  ready  for  market. 

On  account  of  the  wide  area  of  opea  range  adjacent  to  the  Klamath 
project  the  raising  of  large  numbers  of  horses,  cattle,  and  sheep  and 
the  supplying  of  winter  feed  for  them  will  always  be  an  important 
business.  The  country  and  chmate  seem  especially  suited  to  the 
development  of  good  horses. 

Several  crops  which  might  become  profitable  are  receiving  little 
or  no  attention.  Timothy  is  grown  successfully  in  only  limited 
areas  of  the  West,  yet  timothy  hay  of  good  quality  commands  a  high 
price  on  the  market.  With  the  opening  of  transportation  facilities 
it  would  seem  that  timothy  or  timothy  mixed  with  alfalfa  or  clover 
could  be  made  a  profitable  crop  for  shipment. 

The  growing  of  Canadian  field  peafi  seems  to  have  received  little 
attention  in  this  area,  although  both  soil  and  climate  are  well  suited 
to  their  production.  This  crop  may  be  cut  for  hay  or  when  the  peas 
have  begun  to  ripen  may  be  used  as  paisture  for  hogs  or  sheep.  When 
so  used  they  make  one  of  the  best  fattening  crops. 

The  saving  of  alfalfa  seed,  where  alfalfa  will  mature  seed  in  paying 
quantities,  is  a  profitable  business,  yet  one  which  seems  to  have  been 
entirely  overlooked  in  this  area.  During  the  months  of  Jyly  and 
August,  wherever  conditions  have  been  favorable  for  the  ripening  of 
alfalfa  seed,  as  along  the  ditch  banks  or  in  fields  which  have  a  poor 
stand  and  have  received  only  a  little  water,  the  alfalfa  plants  are 
found  to  be  loaded  with  seed  of  the  finest  quality.  If  it  is  desired  to 
produce  seed  a  field  having  a  very  thin  stand  should  be  selected  and 
in  this  area  the  first  crop  should  be  used.  If  necessary  the  crop  may 
be  irrigated  early  in  the  season,  but  after  the  blossoms  begin  to  form 
no  more  water  should  be  applied  and  the  soil  should  be  allowed  to 
become  fairly  dry.  When  the  seed  pods  have  begun  to  turn  brown 
the  alfalfa  should  be  cut. 

The  cost  of  thrashing  and  cleaning  alfalfa  seed  is  usually  $1  a 
bushel  and  the  yield  of  a  good  crop  should  be  from  2  to  5  bushels  per 
acre.  Alfalfa  seed  is  sdling  now  (1908)  at  prices  ranging  from  $8  to 
$11  a  bushel  wholesale. 

Among  the  crops  best  suited  to  the  Peat  are  barley,  oats,  timothy, 
redtop,  alsike  clover,  and  red  clover.  Cabbage,  turnips,  lettuce, 
celery,  and  onions  should  give  good  yields.  Potatoes  should  also 
yield  well,  although  the  danger  from  frost  may  be  somewhat  greater 
than  on  the  uplands. 
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The  chief  value  of  the  Peat  will  be  the  production  of  root,  forage, 
grain,  aii4  hay  crops  for  the  feeding  of  cattle,  sheep,  hogs,  and  horses. 
Dairying  and  the  production  of  animals  for  the  block  will  always  be 
a  leading  industry,  to  which  the  conditions  are  eminently  adapted. 

From  the  character  of  the  soils  in  the  Klamath  area  and  their 
similarity,  both  in  origin  and  texture,  to  the  soils  of  other  regions  in 
which  fruitgrowing  has  become  an  important  industry,  the  conclusion 
has  been  reached  that  this  area  is  also  well  suited  for  fruit  growing. 
If  the  soil  alone  were  to  be  considered  this  probably  would  be  true, 
but  imfortunately  the  climate  of  the  Klamath  area,  with  its  killing 
frosts  late  in  the  spring  and  early  in  the  fall,  is  such  that  fruit  growing 
on  a  commercial  basis  will  always  be  a  rather  imcertain  business. 
Proof  of  this  is  to  be  foimd  in  the  weather  records  of  the  area  and 
in  the  yields  obtained  in  the  few  small  orchards  old  enough  to  bear, 
the  results  seeming  to  show  that  only  about  two  good  crops  in  five 
years  may  be  expected,  with  very  small  or  no  crops  in  the  intervening 
years.  It  is  believed,  however,  that  by  selecting  the  best  sheltered 
portions  of  the  basin,  by  introducing  hardy  varieties,  such  apples  as 
the  Spitzenburg,  Banana,  Jonathan,  and  Bellflower,  for  instance)  and 
by  protecting  the  orchards  with  closely  planted  wind-breaks,  much 
more  fruit  may  be  grown  than  at  present,  and  no  ranch  shoidd  be  with- 
out a  small,  well-protected  orchard,  even  though  the  crop  is  uncertain. 
It  is  even  possible  that  by  the  use  of  aU  available  means  for  protection, 
orchards  on  a  laige  scale,  through  the  yielding  of  large  crops  of  good 
fruit  at  intervals,  might  be  made  profitable,  but  such  experiments 
should  not  be  undertaken  by  new  settlers,  who,  more  than  anyone 
else,  need  crops  which  can  be  depended  upon. 

Cherries,  plums,  blackberries,  raspberries,  gooseberries,,  and  cur- 
rants grow  well  and  give  large  yields,  while  in  the  mountains  north- 
west of  the  area  there  are  himdreds  of  acres  of  wild  huckleberries, 
from  which  large  quantities  are  gathered  each  year.  Wild  plums  are 
abo  connnon  in  this  region. 

In  different  parts  of  the  area  experiments  have  been  carried  on  in 
a  small  way  with  sugar  beets,  and  a  large  tonnage  of  beets  having  a 
high  sugar  content  produced.  The  soils  of  a  considerable  proportion 
of  the  area,  especially  in  the  vicinity  of  Merrill  and  along  the  north 
shore  of  Tule  Lake,  are  well  suited  in  character  and  in  sloi>e  of  land  for 
this  crop.  The  successful  growing  of  sugar  beets,  however,  requires 
an  intensive  type  of  farming  for  which  the  people  of  this  area  do  not 
yet  seem  to  be  prepared. 

Better  farming  methods  are  needed  throughout  the  area.  Although 
good  crops  are  now  produced,  better  preparation  of  the  soil  and  more 
careful  seeding  will  more  than  repay  for  the  extra  labor. 

Already  weed  pests  are  getting  such  a  foothold  that  they  can  be 
eradicated  only  with  great  difficulty.     One  of  the  worst  of  these  pests 
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is  the  "death"  or  "poverty"  weed  (Iva  axillaris),  common  through- 
out the  alkali  and  poorly  drained  sections.  This  plant  alone  the  past 
year  caused  losses  in  grain  and  alfalfa  fields  amoimting  to  many 
thousands  of  dollars.  Foxtail  (Alopecurua)  is  another  weed  which 
grows  in  wet,  poorly  drained  areas  and  is  especially  troublesome  in 
alfalfa  fields. 

The  Russian  thistle,  one  of  the  worst  weed  pests  with  which  the 
western  farmer  has  to  deal,  has  already  made  its  appearance  in  a  few 
places  in  the  area,  and  unless  vigorous  means  are  taken  to  eradicate  it, 
will  undoubtedly  cause  great  loss  to  the  farmer  in  the  near  future. 

SOILS. 

The  soils  of  the  EUamath  area  are  derived  principally  from  three 
sources:  First,  from  the  "chalk"  which  imderUes  a  large  part  of  the 
basin;  second,  from  the  disintegration  of  the  basaltic  rocks  of  which 
the  adjacent  hills  are  composed;  and,  third, from  the  decay  of  organic 
matter. 

Extending  imder  the  basin  is  a  light-colored  material  locally 
referred  to  as  "chalk,"  "chalk  rock,"  or  "hardpan."  When  dry  it 
varies  in  color  from  almost  white  to  a  light  yellow  or  buff,  but 
when  wet  and  mixed  with  a  small  quantity  of  other  mineral  mat- 
ter or  decayed  organic  matter  it  becomes  much  darker,  often  being 
dark  gray  or  almost  black  in  color.  In  places  it  is  clearly  strati- 
fied, the  different  thin  layers  being  shown  by  differences  in  color, 
but  in  other  places  it  has  a  massive  structure.  When  dry  it  is 
so  light  that  it  floats  on  water,  and  the  soil  formed  from  it  is  very 
fine  and  light  in  weight,  resembling  flour  more  than  soil.  It  varies 
considerably  in  composition,  the  field  examinations  showing  varia- 
tion in  color,  weight,  and  texture.  Tests  with  hydrochloric  acid  in 
places  gave  a  rapid  effervescence,  thus  indicating  the  presence  of 
considerable  quantities  of  carbonate  of  lime,  while  in  many  other 
places  the  application  of  acid  produced  no  effervescence.  A  com- 
plete analysis  of  a  sample  taken  from  the  ditch  bank  southeast  of 
EUamath  Falls  shows  it  to  contain  a  high  percentage  of  silicate  and 
a  very  low  percentage  of  potash  and  phosphoric  acid.  Examination 
of  this  material  from  different  parts  of  the  area  by  means  of  the 
electrolytic  bridge  showed  considerable  variation  in  the  solublc^alt 
content,  but  as  a  whole  it  carries  a  much  higher  percentage  of  such 
salt  than  is  carried  by  the  sands  or  sandy  loams.  An  examination 
of  this  "chalk"  under  the  microscope  shows  it  to  contain  minute 
shells,  the  remains  of  diatoms  which  probably  lived  in  fresh  lake 
waters.  The  diatoms  are  of  many  different  varieties.  Samples  from 
different  parts  of  the  basin  vary  in  the  proportion  of  diatomaceous 
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material  frcnn  only  a  few  scattering  fragments  in  some  samples  to 
masses  made  up  almost  entirriy  of  diatoms  in  others. 

This  material,  which  will  be  referred  to  in  this  report  as  ''dialk," 
because  so  known  locally,  was  deposited  in  eariier  times  in  a  lake 
which  covered  the  entire  basin  and  was  probaUy  formed  tiirough 
the  damming  of  the  Klamath  River  by  a  recent  lava  flow.*  While  it 
varies  considerably  in  composition  as  a  whole,  the  ''chalk"  is  made 
up  largely  of  volcanic  ash  whidi  was  canned  by  winds  and  waters 
and  deposited  in  this  shallow  lake  together  with  the  diatomaceoos 
earth,  and  is  composed  largely  of  siliceous  or  ^assy  material,  result- 
ing in  this  case  in  an  unproductive  soil. 

Throughout  the  larger  part  of  the  area  this  ''chalk"  occurs  as 
subsoil,  the  upper  portion  of  it  being  mixed  with  the  overlying  or 
weathered  soil,  whiish  varies  greatly  in  thickness.  In  a  few  places, 
however,  the  chalk  has  no  surface  covering  and  is  washed  down  into 
the  lower  portion  of  the  valleys,  where  it  is  mixed  with  the  soils  or 
forms  the  surface  material.  The  following  table  shows  the  relative 
amount  of  diatomaceous  material  in  this  formation: 

Microscopical  examination  Jor  diatomaceouM  material. 
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The  hills  and  mountains  surrounding  and  extending  throu^  the 
Klamath  area  are  volcanic  in  origin  and,  excepting  the  "chalk  "  found 
at  their  base  and  in  places  extending  under  the  volcanic  rocks,  are 
formed  of  basalt  of  different  kinds.  Much  of  this  basalt  is  very  hard 
and  its  transformation  into  soil  would  seem  a  very  difficult  matter, 
but  under  the  agencies  of  weathering  it  breaks  down  rather  rapidly, 
forming  the  soils  not  only  on  the  slopes  of  the  hills,  but  also  over 
much  of  the  basin. 


«  Diller,  Geology  and  Petrography  of  Crater  Lake  National  Park,  page  7. 
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The  aoils  upon  the  south  and  southwest  slopes  which  receive  the 
most  siuiahine  and  the  greater  part  of  the  rainfall  are  light  and  sandy, 
while  on  the  north  and  northeast  slopes,  where  the  changes  of  tem- 
perature are  less  frequent  and  less  marked  and  where  the  soil  during 
the  winter  season  often  remains  moist  for  long  periods,  the  tendency 
is  toward  heavier  soils.  This  difference  in  texture  is  caused  in  other 
ways,  as  by  the  action  of  seepage  water  or  water  from  springs  upon 
the  soil,  thus  breaking  the  coarse  particles  down  into  finer  ones,  often 
by  this  means  forming  an  adobe  from  a  sandy  soil.  Hot  springs  are 
especiaUy  efficient  in  rock  decomposition,  thus  hastening  the  forma^ 
tion  of  heavy  soils.  This  is  quite  noticeable  in  the  vicinity  of  EUamath 
Falls  and  on  the  west  side  of  Langell  Valley,  where  north-slope  seep- 
age water  and  hot  springs  have  in  places  combined  to  form  areas  of 
adobe. 

The  overflow  lands  along  streams,  especially  if  kept  moist  for  a  con- 
siderable period,  also  become  heavier  through  the  action  of  the  water 
on  the  soil  grains.  The  heavy  soils  along  Lost  River  and  those  in  the 
bottoms  of  the  numerous  shallow  basins  in  the  area  have  been  formed 
in  part  by  this  means. 

These  basalt  soils,  except  in  very  limited  areas,  are  not  found  resting 
upon  the  rocks  from  which  they  were  formed,  but  as  they  are  loosened 
by  frost  and  heat  are  gradually  carried  down  the  slopes  by  gravity 
and  by  the  rain  and  wind. 

Soils  which  remain  in  place,  covering  the  rocks  from  which  they 
have  been  formed,  are  Imown  as  residual  soils,  those  which  have 
gradually  moved  down  the  slopes  as  coUuvial,  those  which  have  been 
suspended  in  streams  and  redeposited  as  alluvial,  and  those  which 
have  been  carried  by  the  wind  as  eolian.  Representatives  of  all  four 
of  these  divisions  are  to  be  found  among  the  soils  of  basaltic  origin  in 
this  area. 

In  addition  to  the  soils  composed  largely  of  ''chalk''  and  those  of 
basaltic  origin,  there  is  a  third  class  of  soils  quite  different  from  either. 
In  certain  parts  of  the  area  conditions  have  been  and  are  still  veiy 
favorable  for  the  rapid  growth  of  tules,  marsh  grass,  and  like  plants, 
and  these  have  grown  so  luxuriantly  that  at  present  the  soil  contains 
a  very  high  percentage  of  organic  matter  from  their  decay.  LocaUy 
these  areas  are  known  as  marsh  soils.  Hiey  are  confined  principally 
to  the  basin  occupied  by  Lower  Klamath  Lake,  while  the  soils  of  the 
other  two  classes  are  mingled  almost  indiscriminately  throughout  the 
remainder  of  the  area. 

The  soils  of  the  area  are  with  but  few  exceptions  light  and  friable, 
easily  cultivated,  and  not  difficult  to  handle  when  irrigated,  and  their 
value  for  the  particular  crops  suited  to  this  section  depends  very 
largely  upon  the  depth  of  soil,  freedom  from  alkali,  and  thorough 
drainage. 
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On  account  of  similarity  in  origin  and  arrangement  the  principal 
upland  soils  of  this  area  have  been  correlated  with  the  soils  of  the 
Yakima  series,  while  the  remaining  soils,  consisting  of  the  marsh  soils 
and  those  which  have  been  modified  by  the  addition  of  organic  matter 
and  by  being  reworked  and  deposited  on  flood  plains  and  in  basins, 
have  been  placed  in  a  new  series  to  be  known  as  the  Klamath  soiLs. 

The  following  table  gives  the  name  and  extent  of  each  of  the  soil 
types  found  in  the  Klamath  reclamation  project  area: 

Areas  of  different  soils. 


8oil. 

Acres. 

Percent 

Soil 

Acres,    i  PeroenL 

1 

Yakima  sandy  loam 

70,464 
26,600 
17,280 
15,680 
11,776 
8,832 

44.2 
16.1 
10.8 
9.8 
7.4 
6.5 

6,M2 

2,048 

3S4 

384 

4.3 

VAWm^ffWld, 

iriMTiftfJi  flnft  sandy  loam. .... 
Yakima  clay  adobe 

1.8 

Yakima  fine  sandy  loam 

.3 

Yakima  clay  loani 

Peat 

.3 

Total 

150,360 

Yakima  Series. 

The  members  of  the  Yakima  series  are  probably  residual  soils  de- 
rived mainly  from  basaltic  rocks  in  place,  or  they  may  be  in  part 
sedimentary  from  the  same  material  reworked  and  deposited  in 
ancient  lakes.  The  series  occurs  in  the  intermountain  region,  and 
has  been  mapped  already  in  Oregon,  Idaho,  Montana,  and  Wash- 
ington. In  many  places  volcanic  ash  forms  an  important  constituent 
of  these  soils.  In  the  present  area  the  diatomaceous  earth  has  con- 
tributed to  their  formation. 

TAKDfA  a^NDT  LOAM. 

The  Yakima  sandy  loam  is  typically  a  light-brown,  yeUowish- 
brown  or  reddish-brown  sandy  loam,  the  color  becoming  much  dari^er 
when  the  soil  is  moist.  In  certain  limited  areas  the  color  is  gray  and 
in  others,  where  the  content  of  organic  matter  is  large,  it  is  veiy 
dark  brown  or  black. 

The  lower  portion  of  the  soil  and  the  subsoil  is  light  brown  or  yel- 
lowish brown  or  gray  in  color,  while  the  lower  subsoil  is  a  light-yeUow 
or  buff  color  when  moist,  often  almost  white  when  dry. 

In  texture  this  soil  is  a  medimn  to  fine  sandy  loam  in  which  the 
sand  grains  are  neither  waterwom  nor  very  sharp,  but  are  roughly 
angular,  giving  the  soil  a  harsh,  rough  feel  when  rubbed  in  the  hands. 
The  surface  soil  is  usually  light,  the  surface  3  or  4  inches  in  many 
parts  of  the  area  being  a  sand,  but  the  surface  soil  grades  into  a 
slightly  heavier  sandy  loam  which  extends  to  a  depth  of  from  15 
inches  to  3  feet  or  more,  the  average  depth  for  the  entire  area  prob- 
ably being  about  30  inches.     The  lower  subsoil  or  "chalk"  carries  a 
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rather  high  percentage  of  silt  and  clay,  being  in  texture  a  clay  loam 
or  sometimes  a  silt  loam. 

Limited  areas  of  this  soil  with  sand-covered  surface  occur  in  the 
vicinity  of  Manning  Ridge,  in  portions  of  Sand  Hollow,  and  in  many 
other  parts  of  the  area.  There  are  other  sections  of  the  area  in  which 
the  sandy  loam  has  a  surface  covering  of  silty  material  resembling 
pumice  which  extends  to  a  depth  of  2  or  3  inches.  The  best  example 
of  this  is  to  be  foimd  southeast  of  MiUer  Hill.  In  other  parts  of  the 
area  the  sandy  loam  becomes  quite  heavy,  approaching  a  heavy  fine 
sandy  loam  or  light  loam  in  texture.  These  heavier  places  often 
occur  where  some  small  intermittent  stream  enters  the  valley,  carry- 
ing silt  and  clay,  also  making  the  soil  heavier  by  their  admixture. 
Examples  of  such  areas  caused  by  small  streams  are  to  be  f  oimd  east 
of  the  Can*  Ranch,  on  the  south  side  of  Poe  Valley,  and  in  many  other 
parts  of  the  area.  This  heavier  soil  also  occurs  in  places  on  the  hill 
slopes  away  from  the  influence  of  intermittent  streams,  an  example  of 
which  is  seen  in  sec.  2,  T.  39  S.,  R.  9  E.,  2i  miles  southeast  of  Klamath 
Falls.  In  limited  areas  the  Yakima  sandy  loam  contains  considerable 
coarse  sand,  an  example  of  this  variation  being  noted  along  the  east 
side  of  Tule  Lake  north  of  Bloody  Point.  It  also  shows  considerable 
variation  in  the  vertical  section,  the  surface  material  often  being 
quite  fine  but  underlain  by  soil  of  coarse  texture,  while  the  reverse  is 
sometimes  true.  It  is  in  the  depth  of  soil  and  character  of  the  sub- 
soil, however,  that  the  greatest  variations  occur.  On  the  upper  por- 
tions of  some  of  the  slopes  and  at  the  point  of  the  hills  it  often  con- 
tains numerous  rock  fragments  suflBciently  large  to  interfere  with 
cultivation,  the  soil  being  shallow  and  resting  on  the  basalt  from 
which  it  has  been  formed.  In  these  higher  places  small  areas  of 
comparatively  good  soil  often  occur  interspersed  with  rock-covered 
areas  which  can  not  be  cultivated.  A  considerable  area  of  soil  of  this 
character  occurs  on  the  east  side  of  Langell  Valley.  On  the  lower 
slopes  of  some  of  the  hills  the  light  sandy  loam  has  been  foimd  ex- 
tending to  a  depth  of  4^  feet,  although  it  is  not  usually  so  deep.  In 
the  lower  portions  of  the  valleys  the  sandy  loam  is  in  places  not 
over  15  inches  in  depth,  these  shallower  areas  usually  occurring  in 
or  near  the  low,  poorly  drained  areas,  although  in  most  places  it  has 
a  greater  depth.  In  parts  of  the  area  the  subsoil  contains  thin 
layers  of  soft  sandstone  slightly  cemented  with  carbonate  of  lime, 
while  in  other  places  at  a  depth  of  about  3  feet  a  conglomerate  4  or  5 
inches  thick  and  composed  of  waterwom  gravel  and  small  pebbles 
rather  findiy  cemented  is  encountered.  This  conglomerate  occurs 
in  Spring  Lake  Valley  south  of  Miller  Hill,  on  the  point  of  the  hill 
northwest  of  White  Lake  City,  and  in  other  parts  of  the  area. 

As  a  whole  the  Yakima  sandy  loam  may  be  said  to  be  the  best 
soil  of  the  area,  occupying  as  it  does  the  gentle  hill  slopes  and  the 
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better  drained  portions  of  the  valleys,  the  deeper  and  better  drmioed 
portions  being  the  more  desirable.  The  surface  is  usually  smooth 
and  easily  pr^Mtred  for  irrigation.  The  soil  is  comparatively  free 
from  alkali.  In  its  virgin  state  the  sandy  loam  is  usually  covered 
with  a  dense  growth  of  black  sage,  some  of  this  being  3  inches  in 
diameter  at  the  base  and  having  a  height  of  from  3  to  8  feet. 
Where  the  soil  is  shallow  the  sage  is  small  and  scattering.  On 
the  higher  slopes  are  juniper,  wild  currant,  goosebeny,  plum,  and 
in  some  places  pine. 

This  soil  is  well  suited  for  the  raising  of  alfalfa,  grain,  potatoes, 
and  fruits. 

The  average  results  of  the  mechanical  analyses  of  fine-earth  samples 
of  the  soil  and  subsoil  of  this  type  are  shown  in  the  following  table: 


Mechanical  analytes  of 

YaHma 

tandy  loam. 

Nomber. 

Description. 

Fine 
gnvel. 

Coane 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 

BBBd. 

sut. 

Oar. 

18877,18M0,1«180, 

18878,18941,19181, 
19325,10328. 

Bon 

Percent. 
1.1 

1.4 

Percent. 
8.9 

8.7 

Percent. 
9.5 

8.6 

Percent, 
87.7 

35.5 

Percent, 

14.7 

14.1 

Percent. 

17.6 

19.6 

PercenL 

la? 

SabnU 

ULl 

Tlie  foUowing  sample  contained  more  than  one-^udf  of  1  per  cent  of  calohim  oarbonale  (GaCOi) 
No.  19181, 3.81  per  oent 

YAKIMA  49AND. 

The  Yakima  sand  is  typically  a  yellowish  or  reddish-brown  medium 
to  fine  smooth  sand,  the  subsoil  being  of  about  the  Qame  texture  as 
the  surface  soil,  but  usually  lighter  in  color.  In  portions  of  the  area, 
however,  the  sand  is  imderlain  at  a  depth  of  about  3  feet  by  yellowi^ 
sticky  sandy  loam,  the  upper  portion  of  which  is  sometimes  slightly 
cemented,  forming  a  thin,  soft  sandstone  or  hardpan  which  breaks 
down  rather  easily.  In  other  small  and  unimportant  areas  it  also 
contains  a  rather  large  proportion  of  coarse,  rough  sand. 

The  surface  of  the  Yakima  sand  is  comparatively  smooth,  althou^ 
somewhat  more  uneven  than  that  of  the  sandy  loam,  and  when  un- 
cultivated is  almost  uniformly  covered  by  a  dense  growth  of  little 
rabbit  brush,  the  yellowish-green  foliage  of  which  is  easUy  recognized. 
In  some  portions  of  the  area,  however,  where  the  sand  is  underlain 
by  heavier  soil,  sagebrush  is  found  growing  on  the  sand.  Normally 
it  is  free  from  alkali,  but  in  areas  of  heavier  subsoil  and  where  drainage 
is  deficient,  alkali  is  formed  in  injurious  quantities. 

The  Yakima  sand,  like  the  sandy  loam,  has  been  formed  jHrincipally 
from  the  breaking  down  of  the  basaltic  rocks  of  iiie  hills,  but  the  sand 
has  been  sorted  out  by  the  wind  and  in  some  cases  by  water  and  has 
been  left  in  its  present  position. 
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The  largest  areas  of  this  soil  occur  {^ng  Lost  River,  between  the 
East  Branch  of  the  main  canal  and  Stuckel  Bridge  and  in  Sand 
Hollow,  but  smaller  bodies,  mimy  of  them  too  small  to  be  shown  in 
the  map,  are  found  throughout  the  area. 

The  large  body  of  sand  along  Lost  River  was  probably  carried  to 
its  present  position  by  the  flood  waters  of  that  stream  when  the 
volume  of  water  was  greater  than  at  present,  while  the  large  body  in 
Sand  Hollow  and  the  smaller  bodies  in  other  parts  of  the  area  are 
probably  to  a  considerable  extent  wind  deposits.  In  a  few  limited 
sections  this  soil  is  found  drifted  into  small  dunes,  but  drifting  has 
been  impeded  to  a  considerable  extent  by  the  vegetation  which  it 
supports.  When  broken  it  drifts  rather  badly,  but  when  a  stand 
has  been  obtained  it  produces  good  crops  of  grain  and  alfalfa,  being 
especially  adapted  to  the  growing  of  the  last-named  crop.  On  ac- 
count of  the  permanent  sod  formed  by  alfalfa  this  soil  should  be 
used  for  that  crop  as  much  as  possible.  It  also  gives  good  yidds  of 
potatoes. 

The  average  results  of  mechanical  analyses  of  the  soil  and  subsoil 
of  this  type  are  shown  in  the  following  table: 


Mechanical  analyses  of  Yakima  sand 

Number. 

Description. 

Fine 
gnrel. 

Cotfse 
sand. 

Medium 
•Hid. 

Fine 
nod. 

Very  fine 

sut. 

Clay. 

18676,18034,19178. 

Soil 

Percent. 
2.7 
3.3 

Percent. 
13.8 
13.8 

Percent. 
12.2 
11.2 

Percent. 
49.0 
46.3 

Percent. 

ia2 
ia4 

Percent. 
6.9 
8.9 

Percent. 
6.0 

18076,1893549179. 

SubsoU 

7.4 

YAKUfA  OLAT  LOAM. 


Tlie  Yakima  clay  loam  is  an  ashy-gray  or  almost  white  silty  clay 
loam.  When  dry  it  has  a  fluffy  and  flourlike  texture.  When  wet 
it  is  quite  sticky  and  in  places  shows  an  adobe  structure.  It  is  to  a  con- 
siderable extent  a  residual  soil,  having  been  formed  from  the  "chalk" 
beds,  the  upper  portion  of  which  has  been  gradually  changed  into  a 
soil  through  weathering,  the  decay  of  plants,  and  cultivation,  and 
mixed  with  sand  from  adjacent  areas.  The  surface  soil  from  a  few 
inches  to  about  15  inches  usually  grades  into  the  "chalk"  from 
which  it  has  been  formed.  In  many  places,  however,  silt  and  clay 
from  exposed  "chalk"  beds  on  the  hillsides  have  been  washed  down 
into  the  valleys  and  deposited  along  the  small  stream  courses.  In 
other  places  the  "chalk"  from  surrounding  areas  has  been  washed 
into  the  niunerous  basinlike  depressions  which  occur  in  some  parts 
of  the  survey,  forming  small  areas  of  silty  adobe.  These  are  especially 
noticeable  in  Spring  Lake  Valley.  In  many  parts  of  the  area,  and 
especially  in  Poe  Valley,  there  are  low,  broad  areas  separated  from 
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the  adjacent  higher  level  areas  by  a  sort  of  bench  2  or  3  feet  in  height, 
the  clay  loam  occupying  the  lower  areas  and  sandy  loam  the  higher. 

Over  the  greater  proportion  of  the  area  this  clay  loam  has  a  sur- 
face covering  of  from  a  few  inches  to  as  much  as  15  inches  of  sand, 
sandy  loam  or  fine  sandy  loam,  this  being  most  noticeable  near  the 
adjacent  areas  of  sandy  soil.  In  some  places  this  surface  covering 
is  in  the  form  of  moimds,  giving  the  areas  a  very  xmeven  surface. 
A  good  example  of  this  is  seen  along  the  gravel  road  southeast  of 
Klamath  Falls. 

Where  the  clay  loam  is  covered  to  a  depth  of  from  12  to  15  inches 
by  sandy  soil,  is  well  drained,  and  free  from  alkali,  it  is  fairly  pro- 
ductive, but  where  the  "chalk''  forms  a  considerable  portion  of  the 
surface  soil  it  is  a  poor  and  unproductive  type.  Where  it  can  be 
irrigated  it  may  be  greatly  benefited  by  a  liberal  use  of  manure  and 
by  plowing  under  green  crops.  When  once  seeded  to  alfalfa  it  pro- 
duces fairly  good  crops,  but,  as  a  whole,  it  is  less  productive  than  the 
sand  or  sandy  loam,  and  usually  carries  injurious  amoimts  of  alkali. 
It  occupies  the  lower  portions  of  the  valleys  and  is  often  poorly 
drained. 

This  soil  is  distributed  throughout  the  larger  part  of  the  area,  and 
in  its  natural  state  supports  a  growth  of  large  rabbit  brush,  grease- 
wood,  salt  grass,  and  other  alkali-resistant  plants. 

The  average  results  of  mechanical  analyses  of  the  soil  and  subsoil 
of  this  type  are  shown  in  the  following  table: 

Mechanical  analyses  of  Yakima  clay  loam. 


Namber. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

sut. 

CkKj. 

18679,18681,19080. 
18680,18682,19081. 

Soil 

Percent. 
0.3 

1.4 

Percent. 
3.6 
5.8 

Percent. 
2.5 
4.4 

Percent. 
7.2 
11.5 

Percent. 
8.1 
9.1 

Percent. 
54.0 
43.8 

Percent. 
24.3 

SubfloU 

24.3 

The  following  sample  contained  more  than  one-half  of  1  per  cent  of  calclom  carbonate  (CaCOs):  No. 
19081, 2.86  per  cent. 
A  detennlnatlon  of  the  organic  matter  gaye  the  following  percentage:  No.  18679,  5.75  per  cent. 

TAKIMA  FINB  SANDT  LOAM. 

The  Yakima  fine  sandy  loam  is  a  smooth  fine  sandy  loam  varying 
in  color  from  ashy  gray  to  brown  or  yellowish  brown,  and  is  made 
up  almost  entirely  of  fine  sand,  very  fine  sand,  silt,  and  clay  derived 
from  the  breaking  down  of  the  basalts  of  the  hills.  In  method  of 
formation,  depth  of  soil,  character  of  subsoil,  and  crop  value  it  has 
rather  wide  variations,  which  can  best  be  described  as  separate 
phases  of  the  same  soil. 

On  the  west  slope  of  Klamath  Valley,  IJ  miles  west  of  Stukel 
Bridge  and  extending  a  considerable  distance  to  the  south,  is  an 
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important  body  of  the  Yakima  fine  sandy  loam.  It  is  light  brown 
or  yeUowish  brjown  in  color  and  extends  to  a  depth  of  5  or  6  feet, 
there  bemg  little  diflFerence  in  color  or  texture  between  the  soil  and 
subsoil.  Other  smaller  bodies  of  this  soil  occur  on  the  hill  slopes  in 
different  parts  of  the  area,  but  on  accoimt  of  their  small  size  and 
indefinite  boundaries  they  have  been  included  with  the  Yakima 
sandy  loam. 

Extending  west  from  Adams  Cut,  southwest  of  Merrill,  is  another 
rather  large  body  of  this  soil,  the  lower  lying  portions  of  which  contain 
considerable  alkaU,  this  being  especially  true  in  the  part  adjacent  to 
White  Lake.  As  this  soil  extends  farther  up  on  the  hill  slopes  it 
usually  becomes  shallower  and  is  imderlain  either  by  ''chalk"  or  by 
basalt  at  depths  varying  from  a  few  inches  to  2  or  3  feet.  The  hills 
directly  west  of  Merrill  consist  of  numerous  small  bodies  of  this  shallow 
fine  sandy  loam,  underlain  by  ''chalk"  or  by  a  soft,  porous  volcanic 
rock,  interspersed  with  nonarable,  rock-covered  areas. 

These  soils  are  colluvial  and  residual  in  origin,  the  larger  part  of 
them  being  above  the  Unes  of  possible  irrigation  ditches,  and  are  used 
for  dry  farming,  grain  and  potatoes  being  the  principal  crops. 

In  their  natural  condition  these  soils  support  a  dense  growth  of 
sagebrush  and  in  the  vicinity  of  White  Lake  a  growth  of  greasewood. 

Near  the  center  of  the  Klamath  Valley  is  another  phase  of  the 
Yakima  fine  sandy  loam,  one  of  the  largest  bodies  of  which  extends 
north  from  Lost  River  Slough.  Another  occupies  the  valley  floor 
1  mile  west  of  Stukel  Bridge.  This  soil  is  in  most  places  separated 
■  from  the  soils  of  the  adjacent  hill  elopes  by  a  rather  clearly  defined 
bench  or  terrace,  and  is  characterized  by  an  almost  perfectly  flat 
topography.  Where  this  soil  occurs  adjacent  to  Lost  River  it  is 
usually  darker  in  color  and  heavier  in  texture  than  the  typical  soil, 
this  condition  resulting  from  more  recent  deposits  along  the  river. 
Under  these  conditions  there  is  no  sharp  line  of  demarcation  between 
this  soil  and  the  more  recently  deposited  Klamath  fine  sandy  loam. 

The  material  of  which  this  soil  is  made  up  differs  but  slightly  from 
that  of  the  fine  sandy  loam  of  the  hill  slopes,  except  in  having  been 
spread  out  over  a  plain.  This  deposition  probably  occurred  at  one 
stage  of  the  lake  which  formerly  filled  the  Klamath  Basin. 

The  surface  soil  is  a  very  light,  friable,  smooth,  fine  sandy  loam, 
which  extends  to  a  depth  of  from  15  to  30  inches,  where  it  is  imder- 
lain  by  a  sandy  loam  slightly  heavier  in  texture.  This  reaches  to  a 
depth  of  6  feet  or  more,  or  is  in  turn  underlain  by  the  "chalk."  The 
upper  portion  of  this  subsoil  is  often  cemented  into  a  soft,  easily  dis- 
integrated hardpan,  2  or  3  inches  in  thickness,  which  frequently  con- 
tains considerable  quantities  of  black  alkaU.  The  subsoil  below  the 
hardpan  also  contains  alkali. 
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On  account  of  the  high  capillary  power  of  this  soil  and  the  presence 
of  alkaU  in  the  subsoil,  the  danger  from  a  surface  accumulation  of 
alkali  in  injurious  amoimts  when  the  soil  is  irrigated  is  veiy  great. 
In  its  natural  condition  this  phase  of  the  Yakima  fine  sandy  loam 
supports  a  scattering  growth  of  large  raj^bit  brush,  salt  grass,  and  in 
some  places  greasewood.  A  strip  of  this  soil  free  from  alkali  and 
hardpan  extends  for  a  considerable  distance  along  the  north  edge  of 
Tule  Lake.  The  value  of  the  Yakima  fine  sandy  loam  as  a  whole  de- 
pends upon  the  depth  of  soil,  freedom  from  alkaU,  and  possibility  of 
irrigation  and  drainage.  Where  these  conditions  are  favorable  it  is 
one  of  the  best  soils  of  the  area,  well  suited  to  the  growing  of  alfalfa, 
grain,  potatoes,  and  such  fruits  and  garden  truck  as  may  be  grown  in 
the  area. 

The  average  results  of  mechanical  analyses  of  the  soil  and  subsoil 
of  this  type  are  shown  in  the  following  table: 

Mechanical  analyses  of  Yakima  fine  sandy  loam. 


Number. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

sat. 

Clay. 

18938,  19717 

Soil 

Percent. 

0.4 

.7 

Percent. 
5.7 
4.2 

Percent. 
6.4 
4.4 

Percent. 
33.1 
28.1 

PereenL 
20.4 
24.6 

PereenL 
24.8 
26.3 

PereenL 
9.1 

18039,  19718 

Subaoll 

11.6 

T  A  KIM  A   LOAM. 


The  Yakima  loam  consists  of  ^  reddish-brown  loam  containing 
much  fine  sand  in  the  surface  3  or  4  inches,  below  which  it  becomes 
heavier  in  texture.  When  dry  it  is  friable  and  has  the  appearance  of 
being  a  fine  sandy  loam,  but  when  wet  it  is  quite  sticky.  Upon  drying 
after  being  wet  and  compacted  it  breaks  with  a  shaly  fracture.  At  a 
depth  of  about  16  inches  the  surface  soil  grades  into  a  yeUowish  sticky 
loam,  also  containing  much  fine  sand.  This  subsoil  may  extend  to  a 
depth  of  6  feet  or  more  or  may  be  imderlain  by  basalt  fragments  or 
by  chalk  at  a  depth  of  3  or  4  feet.  In  places  many  small  sharp  rock 
fragments  are  scattered  over  the  surface  and  through  the  soil.  It  has 
also  in  places  been  transformed  by  the  action  of  moisture  into  a  dark- 
brown  or  almost  black  adobe,  these  adobe  areas  being  too  small  to 
be  indicated  on  the  soil  map. 

In  many  places  where  this  soil  approaches  the  marshes  or  the  lower 
portions  of  the  valleys  it  becomes  dark  in  color,  heavier  in  texture, 
and  often  contains  some  alkaU,  thus  resembling,  and  in  places 
merging  into,  the  loam  of  the  Klamath  series.  Bodies  of  this  loam 
occur  along  the  rather  steep  hill  slopes  west  of  the  Klamath  River  in 
Langell  Valley  and  in  other  parts  of  the  area.  The  greater  part  of 
this  type  is  well  drained,  comparatively  free  from  alkali,  retains 
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moisture  weU^  and  is  suited  to  ordiards,  grain,  and  alfalfa.  In  its 
natural  condition  it  supports  a  scattering  growth  of  sagebrush,  wild 
currant,  juniper,  and  in  places  large  rabbit  brush. 

The  results  of  the  mechanical  analyses  of  fine-earth  samples  of  the 
soil  and  subsoil  of  this  typ^^kre  shown  in  the  foUowing  table: 

Mechanical  analy$es  of  Yakma  loam. 


Number. 

DMcriptfoD. 

Pine 
fnTel. 

Coarse 
•and. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

sut. 

Clay. 

19713 

Soil 

PereefO. 
1.1 

Percent. 

4  0 

Percent. 

&  A 

Percent. 
16.1 
9.1 

Percent. 
14.2 
22.6 

Percent. 
46.2 
60.9 

PereenL 
13.4 

19714 

8ub80U 

.7                 3.2  1              Q_0 

10  1 

YAKIMA  CLAY  ADOBE. 


The  Yakima  clay  adobe  is  a  dark-brown  or  almost  black  soil,  residual 
in  origin  and  resting  on  the  parent  basaltic  rock  from  which  it  was 
derived,  or  in  some  cases  upon  the  * 'chalk"  of  the  valley  floor.  It 
varies  in  depth  from  2  to  4  feet  or  more  and  often  contains  irregular 
fragments  and  blocks  of  basalt,  which  in  places  are  sufficiently  numer- 
ous to  interfere  with  cultivation.  When  dry  this  soil  breaks  into  the 
small  irr^ular  cubelike  pieces  characteristic  of  adobe  soils.  As  found 
in  this  area  the  soil  is  not  very  uniform,  many  portions  of  it  being  a 
loam  in  texture  and  in  some  places  the  adobe  structure  is  also  wanting. 
Although  small  areas  occur  in  a  number  of  places,  only  two  of  these 
are  of  sufficient  extent  to  be  shown  in  the  map,  one  at  Klamath 
Falls  and  the  other  on  the  east  side  of  liangeU  Valley. 

The  Yakima  clay  adobe  is  rather  difficult  to  cultivate,  especially  if 
not  in  the  proper  moisture  condition,  but  if  well  drained  it  is  a  durable, 
productive  soil  suited  to  the  crops  of  the  area. 

The  results  of  mechanical  analyses  of  the  soil  and  subsoil  of  this 
type  are  shown  in  the  foUowing  table: 

Medumical  analyses  of  Yakima  day  adobe. 


Number. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

sut. 

Clay. 

18079 

Soil 

Percent. 

0.1 

.6 

Percent. 
1.1 
2.4 

Percent. 
0.4 
2.8 

Percent. 
1.3 
8.6 

Percent. 
2.6 
7.4 

Percent. 
60.1 
64.7 

Percent. 
34.7 
23.8 

1M80 

SubsoU 

Klamath  Ssribs. 


The  soils  of  the  Klamath  series  are  aUuvial  and  lacustrine  in  origin, 
occurring  as  stream  flood  plains,  frequently  or  occasionally  over- 
flowed, and  as  the  beds  and  margin  of  shallow  lakes. 
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The  soils  consist  of  basaltic  material,  volcanic  ash,  and  diatoma- 
ceous  earth  of  the  Yakima  series  reworked,  deposited,  and  modified  by 
the  action  of  the  water  and  by  the  addition  of  organic  .matter,  which 
in  many  places  forms  a  very  high  percentage  of  the  soil. 

In  color  these  soils  vary  from  dark  gf|j^  when  diy  to  black  when 
wet.  The  subsoil  is  Ughter  in  color  and  usually  lighter  in  texture 
than  the  surface  soil.  Much  of  the  soil  of  this  series  carries  an 
appreciable  quantity  of  alkaU,  especially  that  along  the  lake  margins. 

Where  free  from  excess  of  alkali  and  well  drained  these  soils  should 
prove  very  productive. 

KLAMATH  FINE  SANDY  LOAM. 

The  Klamath  fine  saQdy  loam  is  a  gray,  dark  gray,  and,  in  places, 
almost  black  fine  sandy  loam.  It  is  smooth  and  uniform  in  texture, 
friable,  and  easily  cultivated.  At  a  depth  of  about  15  inches  the  sur- 
face soil  grades  into  a  gray  light  fine  sandy  loam  which  extends  to  a 
depth  of  6  feet  or  more.  Near  the  contact  between  the  soil  and  sub- 
soil the  texture  is  usually  heaviest  and  in  some  places  at  about  this 
depth  a  thin,  slightly  cemented  layer  is  encountered. 

The  Klamath  fine  sandy  loam  is  usually  comparatively  free  from 
alkali,  although  in  places  it  carries  small  quantities. 

This  soil  occurs  in  small  bodies  along  Lost  River  and  its  tribu- 
taries and  has  been  deposited  largely  by  flood  waters  from  those 
streams.  Where  this  soil  occurs  adjacent  to  the  Yakima  fine  sandy 
loam  of  the  lower  vaUey  phase  there  is  no  sharp  boundary  line  be- 
tween them. 

In  its  natural  state  the  Klamath  fine  sandy  loam  supports  a  dense 
growth  of  sagebrush  and  large  rabbit  brush.  Where  cleared  and 
prepared  for  irrigation  it  is  well  suited  to  alfalfa,  grain,  or  garden 
truck. 

The  results  of  mechanical  analyses  of  the  soil  and  subsoil  of  this 
type  are  shown  in  the  following  table: 

Mechanical  analyses  of  Klamath  fine  sandy  loam. 


Number.          Description. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

Sflt. 

Clay. 

18936 

Soil 

Percent. 

0.0 

.0 

Percent. 
1.4 
1.0 

Percent. 
1.0 
2.1 

Percent. 
31.7 

Percent. 
11-1 

Fereent. 
38.0 
27.1 

PereenL 
17.6 

18937 

SubsoU 

41.3            12.7 

1&2 

KLAMATH  LOAM. 


The  Klamath  loam  consists  of  an  ashy-gray,  dark-gray  or  almost 
black  loam  to  a  depth  of  from  1  to  3  feet,  underlain  by  a  gray  loam 
or  in  some  cases  by  a  gray,  sticky  fine  sandy  loam,  which  may 
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extend  to  a  depth  of  6  feet  or  more,  or  may  be  underlain  by  the 
''chalk."  The!  surface  of  this  soil  often  appears  gray  from  the  tufa- 
ceous  material  which  it  contains,  but  in  many  of  the  lower  lying 
areas  it  is  quite  black.  In  most  places  it  carries  alkaU,  but  only  in 
the  small  basinlike  depressions  and  in  the  areas  along  the  mai^ins 
of  the  marshes  is  the  quantity  sufficient  to  be  injurious: 

When  wet  this  soil  is  in  places  mucky  and  sticky,  but  when  in  the 
optimum  moisture  conditions  it  is  friable  and  easily  cultivated. 

The  principal  areas  of  Klamath  loam  occur  in  the  lower  parts  of 
Yonna,  Langell,  and  Poe  valleys,  and  along  the  margin  of  the  marsh 
lands  of  Lower  Klamath  Lake.  There  are  also  a  few  small  areas  of 
this  soil  in  Klamath  Valley  east  of  Lost  River  and  along  Lost  River 
Slough.  As  in  the  case  of  the  fine  sandy  loam,  there  are  in  places  no 
sharp  lines  of  demarcation  between  the  black  loam  of  the  Klamath 
series  and  the  brown  residual  and  colluvial  loam  of  the  Yakima  series. 

The  native  growth  of  this  soil  consists  principally  of  sagebrush, 
usually  rather  stunted,  lai^e  rabbit  brush,  salt  grass,  and  other  alkali- 
resistant  plants. 

It  is  dry  farmed  to  grain  and  potatoes  to  a  limited  extent.  Alfalfa 
does  not  produce  so  well  as  on  the  sandier  soils,  although  grain  crops 
are  often  much  heavier.  Where  well  drained  and  irrigated  it  will  be 
foimd  well  adapted  to  redtop,  timothy,  red  clover,  and  other  crops 
suited  to  the  climate. 

The  average  results  of  mechanical  analyses  of  the  soil  and  subsoil  of 
this  type  are  shown  in  the  following  table: 

Mechanical  analyses  of  Klamath  loam. 


Namber. 

Description. 

Fine 
grayel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

sut. 

Clay. 

1W17, 19322, 1«715. 
11^18,10323,19716. 

Soil 

Percent. 

0.4 

.5 

Percent. 
6.7 
5.7 

Percent. 
5.8 
7.2 

Percent. 
17.6 
25.3 

Percent. 
7.8 
15.8 

Percent. 
43.9 
28.1 

Percent. 
17.2 

Babsoll 

17.6 

The  following  samples  contained  more  than  one-halX  of  1  per  cent  of  calcium  carbonate  (CaCOt):  No. 
19317, 6.56  per  cent;  No.  19318, 0.66  per  cent. 

A  determination  of  the  organic  matter  gave  the  following  percentages:  No.  19317,  26.20  per  cent;  No. 
19318, 0.56  per  cent. 

KLAMATH  CLAY  ADOBE. 

The  surface  soil  of  the  Klamath  clay  adobe  is  ashy  gray  in  color 
when  dry  and  black  when  moist.  It  extends  to  a  depth  of  about  30 
inches,  below  which  it  grades  into  a  yeUowish  silty  clay  loam,  loam, 
or  sometimes  into  a  sandy  loam,  the  subsoil  always  being  lighter  in 
color  and  texture  than  the  surface  soil.  The  dark-colored  surface 
soil  is  a  true  adobe,  cracking  badly,  wide  cracks  often  extending  to 
the  subsoil,  and  when  broken  it  separates  into  little  cubes. 
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The  principal  bodies  of  the  Klamath  clay  adobe  lie  along  I»st  River 
in  IjangeU  and  Poe  valleys,  ^ere  the  soil  has  been  formed  from 
material  brought  into  the  valleys  by  the  river.  The  color  is  due  in  a 
large  part  to  the  high  organic  matter  content.  Other  small  bodies 
are  found  in  the  beds  of  small  shallow  lakes  near  the  marsh*  These 
were  in  mosi  cases  too  small  to  be  shown  on  the  map. 

This  soil  along  Lost  River  is  used  exclusively  for  pasture  and 
mowing  land,  the  native  flags,  bluestem,  foxtail,  and  other  grasses 
being  cut  for  hay  or  grazed.  In  these  small  lake-bed  areas  this  soil  is 
usuaUy  strongly  impregnated  with  alkali,  and  in  portions  of  the  Poe 
Valley  it  also  contains  alkali  in  small  quantities,  but  in  the  remaind^ 
of  the  area  it  is  comparatively  free  from  injurious  salts. 

In  order  to  farm  this  soil,  both  protection  from  overflow  and  pro- 
vision for  drainage  would  be  necessary,  but  even  then,  on  account  of 
its  refractory  nature  and  the  difficulty  of  handling  it  imder  irriga- 
tion, it  would  be  poorly  suited  for  farming.  It  is  best  suited  to  the 
raising  of  timothy  and  redtop,  which  do  fairly  well  when  a  sod  has 
once  been  established. 

The  results  of  mechanical  analyses  of  the  soil  and  subsoil  of  this 
type  are  shown  in  the  following  table: 

Mechanical  analytis  of  Klamath  day  adobe. 


"Swohet. 

Description. 

Fine 
^nvel. 

Coarse 
•end. 

Medium 
•end. 

Fine 
•and. 

Very  fine 
•end. 

sot. 

drnj. 

19318 

Soli 

Percent, 

ao 

.1 
.4 

Percent. 
1.0 
1.1 
8.0 

Percent. 
1.8 
1.8 
8.0 

Percent. 
&.6 
8.8 
10.4 

Percent. 
8.7 
8.0 
12.0 

Percent. 

ao.o 

81.6 
80.6 

PereenL 
66.7 

10814  .  ... 

SubsoU 

51  0 

10815 

Lower  sabsoU... 

20.7 

The  following  samples  contained  more  than  one-half  of  1  per  oent  of  calcium  carbonate  (CaCOi):  No. 
10313, 2.90  per  cent;  No.  10314, 1.14  per  cent. 

A  determination  of  the  otganic  matter  gave  the  following  peroentages:  No.  10818, 2.57  per  cent;  No.  19814, 
1.08  per  cent. 

Peat. 

The  soil  of  the  Klamath  Lake  basin  is  Peat  and  has  been  formed 
from  the  decomposition  of  tules  in  the  swamps  and  shallow  lake 
water.  Its  origin  is  rather  recent,  for  the  black  tule  peat  and  muck 
containing  plant  fiber  and  pieces  of  plants  and  roots  extends  in  the 
heaviest  deposit  to  a  depth  of  8  or  10  feet  only.  In  sinular  soils 
elsewhere  in  California  such  deposits  often  occur  to  a  depth  of  40  feet- 
Water-bearing  sands  occur  at  shallow  depths  and  heavy  tufaceous 
and  diatomaceous  deposits  devoid  of  fiber  are  foimd  under  all  parts 
of  the  swamp  and  lake  between  the  depths  of  5  and  13  feet.  These 
evidences  of  recent  tule  deposits  tend  to  show  that  at  one  .time 
there  occurred  a  much  greater  flow  of  water  into  bodies  of  water 
much  deeper  than  is  now  foimd  and  too  deep  for  the  growth  of  tules. 
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By  a  decrease  in  regional  rainfall  and  a  wearing  away  of  the  barrier 
in  the  Klamath  River  at  K^io  the  lake  has  become  much  shallower, 
enabling  the  growth  of  tules  to  cover  more  than  three-fifths  of  the 
former  lake  surface.  Overlapping  of  growing  tules  into  the  open 
water  has  caused  pieces  to  break  away,  forming  floating  islands. 
These  islands,  lodging  in  shallow  waters,  form  nuclei  for  further 
encroachments  on  the  lake.  This  mass  of  tule  roots  and  stems, 
making  a  dense  mat  on  the  surface  and  rotting  away  below,  formed 
the  present  top  soils  of  the  swamp  or  marsh  lands. 

When  the  lake  was  deeper  than  at  present,  large  quantities  of  vol- 
canic tufa,  ash,  and  pumice  were  washed  into  the  lake  from  the  sur- 
roimding  mountains,  which  contain  large  deposits  of  these  materials. 
Small  siUceous  plants  called  diatoms  grew  in  such  abimdance  that 
their  siUceous  casts  formed  very  considerable  deposits,  markedly 
affecting  the  lake  bottom  deposits.  As  the  lake  subsided  the  tufa- 
ceous  deposits  became  less  pronounced,  but  the  diatomaceous 
depositions  continued  imtil  at  present  they  form  a  large  proportion 
of  the  tule,  muck,  and  sludge  of  the  upper  soil  of  the  swamps  and 
lakes.  This  mixture  of  fine,  light,  volcanic  and  diatomaceous 
material  gives  these  subsoils  a  plastic,  slimy,  and  in  places  a  some- 
what rubbery  consistency.  The  proportion  of  this  material  decreases 
rapidly  as  the  soil  surface  is  approached,  where  it  becomes  a  minor 
part  of  the  peat  or  muck.  There  exists  in  all  cases  sufficient  quan- 
tities to  turn  the  soils  a  light  ashen-gray  color  when  dry,  but  on  sub- 
sequent wetting  they  revert  to  a  dark-brown  or  black  color. 

In  weight  the  tule  soils  are  very  Ught,  all  of  them  floating  when 
dry  and  the  tule  mat  always  floating  when  becoming  detached. 

The  tule  soils  are  very  porous,  readily  permitting  the  percolation 
of  irrigation  or  rain  water.  The  large  admixture  of  fine  tufaceous 
and  diatomaceous  material  greatly  increases  the  capillary  power  of 
the  Peat,  and  more  especiaUy  in  the  lower  depth.  Usually  the  first 
part  of  the  tule  mat  is  somewhat  lacking  in  this  respect.  Where 
this  tule  mat  has  subsided  and  decomposed  into  a  black  fine-grained 
muck,  as  in  the  narrow  strip  along  both  sides  of  Klamath  River, 
capillary  power  is  greatly  increased. 

In  structure  and  depth  the  Peat  shows  some  variation,  but  a  gen- 
eral uniformity.  The  tule  inat  consists  of  tangled  roots  and  stems, 
with  an  addition  of  tufaceous  and  diatomaceous  earth  to  a  depth 
varying  from  12  to  20  inches.  Directly  under  this  mat  occurs  a 
mass  of  muck  and  broken  tules,  usually  very  loose  and  watery.  At 
depths  varying  from  5  to  9  feet  this  muck  gives  way  to  a  bluish-gray 
txifaceous  material  which  contains  no  roots  or  fiber,  although  heavily 
charged  with  organic  matter.  This  material  is  usually  loamy  in 
texture,  but  varies  in  different  parts  of  the  swamp  and  lake,  being 
much  heavier,  more  compact,  and  drier  in  the  southern  part.     In 
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the  northern  part  this  subsoil  is  often  replaced  by  coarse  basaltic 
sand  or  sandy  loam  at  depths  varying  from  3  to  7  feet.  This  condi- 
tion usually  occurs  in  the  region  of  Klamath  River. 

In  many  other  parts  of  the  marsh  lands  boring  to  a  depth  of  15 
feet  showed  similar  conditions,  with  the  tule  muck  varying  from  5  to 
9  feet  in  depth.  In  all  cases  there  existed  a  sheet  of  water  between 
the  muck  and  the  heavier  material  of  the  subsoil,  which  rose  to  within 
2  feet  or  less  of  the  surface  when  liberated. 

While  the  main  body  of  the  Peat  soil  is  described  above,  there  are 
certain  variations  too  small  or  too  insignificant  to  map,  such  as  black 
mucky  loam,  black  loam,  clay  loam,  and  sludgy  material.  The  black 
mucky  loam  is  a  light-textured  soil  consisting  of  well-rotted  and  finely 
decomposed  tules  showing  no  fiber.  It  is  usually  6  feet  in  depth  and 
occurs  along  the  Klamath  River  and  the  outer  edges  of  the  adjacent 
swamps.  It  is  usually  slightly  elevated  above  the  surrounding 
region  and  is  covered  with  wild  grasses,  such  as  bluestem,  foxtail, 
jimcus,  salt  grass,  and  bunch  grass,  which  afford  hay  and  pasturage. 
From  its  excellent  capillary  powers  considerable  alkaU  is  accumulated 
on  the  soil  surface  in  a  white  crust.  On  account  of  its  low  elevation 
but  Uttle  of  these  salts  is  washed  away,  as  is  the  case  in  the  adjacent 
land. 

About  the  edge  of  the  swamps  heavy  black  loam  and  clay  loam 
occur  in  narrow  strips.     On  the  heavier  of  these  soils  no  tules  grow. 

In  the  open  waters  of  Lower  Klamath  Lake  there  is  f  oimd  a  hetero- 
geneous, sludgy  mass  of  diatomaceous  and  tufaceous  material,  to 
which  have  been  added  disintegrated  and  rotted  vegetable  matter  and 
fragments  of  diatoms  and  infusoria  which  teem  in  these  waters.  This 
material  is  dark  colored  when  wet,  but  becomes  gray  when  dry.  It 
is  extremely  light  in  weight,  but  absorbs  many  times  its  weight  in 
water.  When  drained  it  loses  water  very  slowly  and  at  all  times  wiU 
retain  large  quantities.  In  the  bottom  of  the  lake  wholly  submerged 
are  found  growing  large  quantities  of  seaweed  and  duckweed  {Lemna 
sp.),  which  serve  partially  to  hold  this  slimy  sludge  together.  This 
ooze  is  so  light  and  loose  that  wind  disturbances  moving  the  water 
pile  it  in  masses  in  various  parts  of  the  lake.  Where  it  extends  to  the 
surface  of  the  water,  tules  often  take  ropt,  forming  a  tule  mat  which 
in  turn  becomes  Peat.  In  this  manner  the  lake  ooze  is  giving  way 
to  Peat.  In  depth  this  ooze  or  sludge  may  vary  from  6  to  15  feet, 
where  it  is  underlain  by  a  solid  bottom  of  gray  or  blue-gray  diato- 
maceous and  tufaceous  loam  or  fine  sandy  loam  filled  with  fragments 
of  shells,  mussels,  and  snails.  This  hard  bottom  underlying  the 
water  is  much  deeper  than  that  underneath  the  Peat.  Considerable 
quantities  of  black  alkali  occur  uniformly  throughout  this  ooze  and 
would,  unless  drained  out,  interfere  with  crops  when  the  land  is  re- 
claimed.    It  is  classed  as  inferior  soil  material,  but  would,  perhaps, 
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when  thoroughly  drained,  wear  down  into  a  muck  soil  which  would 

be  capable  of  supporting  certain  crops  like  red  top  and  others  suited 

to  the  region. 

The  following  results  of  chemical  analyses  are  given  by  Heileman.^ 
The  average  of  ten  analyses  showed  calcium  (CaO),  5.75  per  cent; 

potash  (K,0),  0.25  per  cent;  phosphoric  acid  (PjOg),  0.22  per  cent; 

total  nitrogen  (N),  1.10  per  cent;  loss  on  ignition  (organic  matter), 

43.90  per  cent. 
The  table  below  gives  the  results  of  a  number  of  chemical  analyses 

of  material  taken  from  Peat  areas.     These  analyses  were  made  in 

the  Bureau  laboratory. 

Mineral  constituents  extracted  by  hydrochloric  add  {Sp.  g.  1.115),  according  lo  the  method 
of  the  Association  of  Official  Agricultural  Chemists. 


Sample  and  locality  from  which  taken. 


Constltnents. 


Phos- 
phoric 
acid 
(P«0»). 


Potash 
(K,0). 


Lime 
(CaO). 


Almni- 

nnm. 

oxide 

(AltO,). 


Ferric 

oxide 

(FetOi). 


19183.  SE.  i  sec.  34,  T.  30  S.,  R.  9  E.;  conglomerate, 

33  to  37  Inches 

19185.  Klamath  Falls.    YeUow  chalklike  material 

along  ditch 

19286.  SW.  i,  SW.  \  sec  17,  T.  48  N.,  R.  2  £.;  Peat, 

0  to  12  Inches 

19293.  One-fourth  mile  S.  oen.  sec  28,  T.  48  N.,  R.  2 

E.;  Peat,0tol2  Inches 

19394.  Under  No.  19293;  Peat,  12  to  60  inches 

19295.  Under  No.  19294;  Peat,  60  to  106  inches 

19296.  Under  No.  19295;  Peat,  106  to  138  inches 

19297.  Thiee-eighths  mile  E.  oen.  sec.  29,  T.  48  N., 
R.3E.;  Peat,  0  to  12  Inches 

19298.  Under  No.  19297;  Peat,  12  to  90  inches 

19299.  Under  No.  19298;  Peat,  90  to  150  inches 

19307.  One-half  mile  SW.  oen.  sec.  28,  T.  40  S.,  R.  8 

E.;  Peat,  0  to  20  Inches 

1930S.  Under  No.  19307;  Peat,  20  to  60  inches 

19309.  Under  No.  19308;  Peat,  60  to  96  inches 


Percent. 
0.20 

.03 

5.06 

.31 
.14 
.04 
.27 

.31 
.22 
.11 

.11 
.11 
.02 


PereeiU. 


0.12 

.40 

.11 
.25 
.06 
.19 

.12 
.18 


Pereenl. 
1.43 

.54 

4.90 

1.73 

3.30 

.92 

.28 

.09 
9.29 
1.44 

1.62 
12.90 
3.37 


Percent. 
6.21 


Percent. 
4.95 


To  subdue  the  Peat  areas  for  farming  it  will  first  be  necessary  to 
bum  oflF  the  standing  tules,  drain  the  soil  to  a  proper  depth,  and  then 
plow  the  tule  mat  some  time  in  advance  of  planting.  Plowing  should 
be  done  in  the  fall  \*dth  light,  sharp  steel  plows.  The  tule  sod  is 
usually  turned  over  to  a  depth  of  4  to  6  inches,  allowed  to  settle,  and 
then  disked  and  later  harrowed  down  with  a  drag  harrow.  The  soil 
should  then  be  ready  for  a  spring  crop  of  grain  or  potatoes.  For 
preparing  the  land  for  grass  or  cultivated  vegetables  a  crop  or  more 

a  Klamath,  The  California-Oregon  Irrigation  District  created  by  the  United  States 
Government. 
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of  grain  should  be  grown  in  order  to  render  the  soil  uniformly  fine 
and  smooth.  At  least  one  season  and  perhaps  two  or  three  will  be 
necessary  to  reduce  the  Peat  to  a  state  of  perfect  tilth. 

The  following  table  gives  the  average  results  of  mechanical  analyses 
of  samples  of  Peat  taken  at  four  different  depths: 

Mechanical  analyses  of  Peat. 


Number. 

Description. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

SUt.          Clay. 

1 

10285,19203,19297, 

19307,19319. 
19294,19298,19308. 
19295,19299,19309. 

19296 

Sou 

Percent. 
5.2 

8.3 
Tr. 

.2 

Percent. 
32.0 

23.4 
2.5 

2.6 

Percent. 
9.0 

6.8 
3.6 

4.4 

Percent. 
8.9 

7.6 
36.1 

7.9 

Percent. 
1.1 

1.1 
10.1 

L2 

Percent. 
77.  B 

85.0 
29.2 

5a4 

Percent. 
16.6 

Subsoil 

Lower  sub- 

solL 
Third   8ub- 

solL 

23.0 
20.0 

33.9 

A  determination  of  the  organic  matter  gave  the  following  percentages:  No.  19285, 44.80  per  cent;  "So. 
19293,  44.50  per  cent;  No.  19294, 31.40  percent;  No.  19295, 1.31  percent;  No.  19296, 1.55  per  cent;  No.  19297, 
42.20  per  cent;  No.  19298, 35.70  per  cent;  No.  19299, 1.84  per  cent;  No.  19307, 79.85  per  cent;  No.  19306, 10.60 
percent;  No.  19309,  1.59  per  cent;  No.  19319, 44.32  per  cent. 

Soil  of  Tule  Lake  Bed. 

On  the  north  side  of  Tule  Lake  the  bed  of  the  lake  slopes  to  the 
south  very  gently,  the  fall  being  only  5  or  6  feet  to  the  mile.  When 
people  first  came  into  the  Klamath  Basin  the  lake  occupied  a  much 
smaller  area  than  at  present,  the  old  emigrant  trail  having  passed 
along  the  north  edge  of  the  lake,  where  at  present  the  water  is  from 
10  to  15  feet  deep.  Even  within  the  memory  of  present  settlers  the 
lake  shore  has  advanced  a  considerable  distance,  in  several  places 
posts  which  once  formed  fences  being  now  seen  sticking  out  of  the 
water  half  a  mile  from  shore.  This  rise  of  the  water,  however,  is  not 
a  constant  one,  being  greater  when  wet  seasons  occur  and  less  during 
seasons  of  lighter  rainfall.  For  this  reason  it  is  believed  that  the 
rise  of  the  water  during  recent  years  is  due  to  a  series  of  seasons  of 
slightly  increased  rainfall,  rather  than  to  the  stoppage  of  an  under- 
ground outlet. 

It  is  the  purpose  of  the  United  States  Reclamation  Service  to  reclaim 
between  12,000  and  15,000  acres  of  this  lake  bed  by  lowering  the 
water  the  necessary  15  feet  or  more.  This  is  to  be  done  by  making  a 
reservoir  of  Clear  Lake,  thus  cutting  oflF  the  water  supply  of  Lost 
River  and  by  turning  the  seepage  water  which  enters  Lost  River 
from  the  Upper  Project  through  a  ditch  into  Klamath  River.  With 
a  large  part  of  the  water  supply  cut  off  it  is  thought  that  evaporation 
alone  will  in  a  few  years  restore  the  lake  to  the  old  level. 

In  order  to  study  the  soils  of  the  area  which  will  be  reclaimed  in 
this  way  several  borings  were  made  in  various  parts  of  the  lake  bed 
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under  water  3  to  15  feet  deep.  In  nearly  all  places  where  examina- 
tions were  made  the  soil  was  found  to  be  a  smooth-textured  light 
fine  sand  quite  similar  to,  but  lighter  than,  the  narrow  strip  of  fine 
sandy  loam  which  extends  along  the  lake  shore  between  Adams 
Point  and  Bevins  Point.  In  the  shallow  water  near  the  shore  this 
soil  contains  rather  small  quantities  of  organic  matter,  but  in  the 
deeper  parts  the  soil  is  darker  in  color  and  contains  more  organic 
matter,  probably  due  to  the  decay  of  tules  which  formerly  grew 
along  the  lake  mai^in  but  were  killed  by  the  rise  of  its  waters.  Along 
the  lake  shore  north  of  Bloody  Point  and  also  south  of  the  mouth  of 
Lost  River  the  soil  is  much  coarser  than  along  the  north  side  of  the 
lake,  this  coarser  soil  probably  extending  out  into  the  lake  for  a  consid- 
erable distance.  It  was  very  difficult  to  determine  the  depth  of  the 
soil  in  the  lake  bed,  but  from  the  borings  made  under  water  and 
along  the  edge  of  the  lake  it  is  believed  to  vary  in  depth  from  2  to 
4  feet  and  to  be  underlain,  like  the  soils  of  the  remainder  of  the  valley, 
by  the  diatomaceous  earth. 

From  the  surface  indications  of  alkali  along  the  lake  shore  near 
the  mouth  of  Lost  River  it  might  be  concluded  that  the  reclaimed 
lands  would  contain  injurious  quantities  of  salts.  Careful  exami- 
nation of  these  soils  shows,  however,  that  the  amount  of  alkali  which 
they  contain  is  small,  being  confined  to  the  surface  inch  or  two, 
below  which  there  is  only  a  trace.  A  lowering  of  the  ground  water  by 
drainage  and  a  thorough  surface  flooding  should  remove  this  surface 
alkali.  An  examination  of  all  samples  taken  from  the  lake  bed 
showed  them  to  be  free  from  alkali,  and  with  the  exception  of  two 
small  spots  no  alkali  was  f oimd  in  the  soils  or  subsoils  in  the  entire 
area  east  of  Adams  Point.  If  these  soils  when  reclaimed  are  kept 
properly  drained  little  is  to  be  feared  from  the  accumulation  of  alkali. 
They  will  be  found  well  adapted  to  the  growing  of  alfalfa,  grain, 
potatoes,  and  all  other  crops  suited  to  the  sandy  soils  of  the  area. 

The  average  results  of  the  mechanical  analyses  of  the  Tule  Lake 
bed  soils  are  shown  in  the  following  table: 


Mechanical  analyses  of  soils  from 

Tule  Lake  bed. 

Number. 

Deacrlp- 
tion. 

Fine 
gravel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Very  fine 
sand. 

sut. 

Clay. 

191(»,  19170,  19171, 
19178,10174,19175, 
19176,19177. 

19172 

Boll 

Subsoil... 

PereenL 
0.6 

.3 

Percent. 

4.7 

3.0 

Percent. 
4.8 

9.9 

Percent. 
47.0 

67.0 

Percent 
25.4 

15.0 

Percent. 
12.6 

11.4 

Percent. 
4.8 

3  5 

The  following  sample  contained  more  than  one-half  of  1  per  cent  of  calcium  carbonate  (CaCOs):  Nos. 
19172, 1.92  per  cent. 

A  determination  of  the  organic  matter  gave  the  following  percentages:  No.  19169,0.64  per  cent;  No.  19170, 
0.70  per  cent;  No.  19171, 0.78  per  cent;  No.  19173, 1.32  per  cent;  No.  19174, 1.40  per  cent;  No.  19176, 0.94 
per  cent;  No.  19176, 0.70  per  cent;  No.  19177, 1.84  per  cent. 
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IBBIGATION. 

Irrigation,  in  a  small  way,  has  been  practiced  in  the  Klamath  Basin 
for  over  twenty  years,  an  irrigation  ditch  having  been  constructed  by 
the  Klamath  Falls  Irrigation  Company  in  1884,  and  another,  known 
locally  as  the  Adams  ditch,  by  the  Little  E^lamath  Ditch  Company, 
in  1885.  Each  of  these  systems  has  been  enlarged  from  time  to  time. 
In  addition  to  the  land  irrigated  from  th^se  ditches  there  were  a  few 
small  areas  along  Lost  River  irrigated  from  springs  and  by  water 
raised  from  the  river  with  water  wheels.  The  total  area  irrigated, 
however,  was  probably  not  more  than  25,000  acres. 

Soon  after  the  organization  of  the  United  States  Reclamation 
Service  engineers  were  sent  to  inspect  the  Klamath  comitry  with  a 
view  to  organizing  a  reclamation  project,  a  favorable  report  was  re- 
ceived, a  water  users'  association  formed,  sufficient  lands  signed  up  in 
the  Lower  Project,  and  in  May,  1905,  the  project  was  formally  €iccepted 
by  the  Secretary  of  the  Interior.  Bids  for  construction  work  were 
opened  in  December,  1905,  and  active  work  began  early  the  next 
year,  the  Government  purchasing  the  systems  then  in  operation. 

The  area  to  be  irrigated  is  to  be  divided  into  the  Upper  Project 
and  the  Lower  Project,  the  latter  consisting  of  Klamath  Valley,  a 
part  of  Poe  Valley,  the  marsh  lands,  and  the  lands  adjacent  to  Tula 
Lake,  which  are  to  be  irrigated  with  water  diverted  from  Upper 
Klamath  Ldke.  The  Upper  Project  consists  of  Ijangell  and  Yonna 
valleys  and  a  part  of  Poe  Valley  to  be  irrigated  with  water  stored  in 
Clear  Lake. 

Sufficient  land  was  not  taken  up  in  the  Upper  Project  to  permit  its 
being  accepted  until  1908,  when  work  on  the  storage  reservoir  was 
begun. 

When  both  projects  are  completed  there  will  be,  including  50,000 
acres  of  marsh  lands,  between  150,000  and  180,000  acres  under  irri- 
gation. 

The  principal  irrigated  crop  of  the  area  is  alfalfa.  Water  is  applied 
to  the  fields  early  in  the  growing  season  and  again  a  short  time  before 
each  cutting,  making  three  irrigations  in  all.  Three  methods  of  irri- 
gation are  used,  the  border  method,  the  check  system,  and  flooding 
from  small  laterals,  the  last  two  being  the  most  extensively  practiced, 
and  so  far  as  observed  with  about  equal  success.  The  tendency, 
however,  seems  to  be  toward  overirrigation,  especially  where  the 
check  system  is  used,  the  water  often  being  held  on  the  checks  for  a 
much  longer  period  than  is  necessary  to  bring  the  soil  into  a  proper 
moisture  condition. 

On  accoimt  of  the  readiness  with  which  the  sandy  soils  of  this  area 
take  up  the  irrigation  water,  where  the  slope  is  not  too  great,  tie 
border  method  of  irrigation  is  recommended.  By  this  method  the 
field  to  be  irrigated  is  laid  off  into  long,  narrow  strips  separated  by 
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low,  broad  borders,  these  being  6  to  8  feet  wide  and  not  over  8  or  10 
inches  high.  These  strips  extend  entirely  across  the  field  with  the 
slope  of  the  land,  there  being  no  cross  borders  or  checks.  The  soil 
between  the  borders  should  be  made  smooth  and  level  from  side  to 
side,  but  should  have  a  xmiform  slope  from  the  upper  to  the  lower 
end  of  the  check.  Water  is  admitted  at  the  upper  end  of  the  checks 
and  just  enough  usecf  to  reach  the  lower  end,  or  if  larger  amoimts  are 
used  the  excess  is  carried  off  at  the  lower  end  by  means  of  a  drainage 
ditch.  By  regulating  the  head  of  water  admitted  the  desired  degree 
of  moisture  may  be  secured  without  overirrigation.  This  method  also 
has  the  advantage  of  low  borders  easily  crossed  by  machinery  and  has 
been  used  successfully  where  the  fall  is  as  much  as  10  feet  to  the  mile. 
Grain  is  grown  under  irrigation  as  well  as  d  ry  farmed.  The  fields  are 
usually  watered  from  small  laterals  when  the  grain  has  become  of 
sufficient  height  to  shade  the  groimd  well.  In  most  cases  one  appU- 
cation  of  water  is  sufficient.  In  the  areas  of  sand  an  irrigation  before 
seeding  to  prevent  the  shifting  of  the  sand  has  been  used  to  some 
extent,  but  on  account  of  the  rapidity  with  which  the  surface  of  the 
sand  dries  out  this  practice  has  not  been  foimd  v^ry  efficient. 

IRRIGATION   OF  PEAT  AREAS. 

When  the  irrigation  of  the  tule  lands  has  progressed  to  a  point 
where  the  growing  of  crops  is  possible  irrigation  will  be  necessary. 
In  other  marsh  areas  a  system  of  subirrigation  has  been  used  success- 
fully, and  such  a  system  has  been  suggested  for  this  area.  A  sub- 
irrigation  system  requires  a  comparatively  level  surface  such  as  the 
unreclaimed  marshes  present  at  present.  That  the  marsh  lands  when 
drained  and  allowed  to  settle  will  have  such  a  surface  seems  some- 
what doubtful.  This  conclusion  is  based  on  the  fact  that  the  surface 
topography  of  the  Klamath  Basin  wherever  not  covered  by  marsh 
is  comparatively  imeven,  and  that  the  water  flowing  into  the  marshes 
carries  very  little  silt  the  deposition  of  which  would  tend  to  level 
the  siirf  ace  upon  which  the  marsh  rests.  The  level  marsh  as  it  exists 
now  has  developed  through  the  extension  of  the  edge  of  the  tule  mat 
over  the  water,  thus  covering  many  irregularities  filled  with  water  and 
ooze,  which  upon  drying  will  again  become  uneven.  That  such  a 
condition  exists  is  indicated  by  the  tendency  of  the  Peat  to  sink  at 
the  edge  when  one  walks  on  it  near  open  water  and  by  the  readiness 
with  which  large  areas  may  be  made  to  shake  like  a  jelly,  thus  indi- 
cating the  unstable  nature  of  the  material  between  the  surface  mat 
and  firm  subsoil.  There  are  also  in  many  places  through  the  marshes 
small  bodies  of  open  water  and  channels  of  considerable  extent.  For 
these  reasons  it  is  believed  that  when  the  marsh  is  allowed  to  settle 
the  topography  will  be  much  too  uneven  for  successful  subirrigation. 
Another  objection  to  the  adoption  of  any  system  of  subirrigation 
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in  this  area  is  to  be  found  in  the  danger  from  the  surface  accumu- 
lation of  alkali. 

Throughout  the  Klamath  Basin  alkali  in  varying  quantities  occurs 
in  the  soils  and  is  especiaUy- troublesome  wherever  the  ''chalk"  sub- 
soil is  covered  by  a  shallow  surface  soil  only  or  where  conditions  have 
been  favorable  for  the  accumulation  of  alkali  at  the  surface.  At 
almost  all  points  along  the  edge  of  the  marshes  occurs  a  strip  of  soil 
so  highly  charged  with  alkali  that  it  is  unfit  for  crop  use.  TTiis 
accumulation  has  resulted  from  circumstances  favorable  to  the 
evaporation  of  alkali-charged  water,  and  while  representing  condi- 
tions much  more  serioug  than  those  that  would  result  from  a  sy^t^n 
of  subirrigation  seems  to  indicate  the  danger  of  such  a  system. 

In  the  Klamath  Basin  a  considerable  part  of  all  the  soluble  salts 
consists  of  bicarbonates,  which  in  the  presence  of  large  quantities  of 
decomposing  organic  matter  such  as  will  be  found  in  the  marsh  lands, 
would  be  readily  converted  to  the  more  injurious  carbonates  or  black 
alkali.  Tests  made  along  the  edge  of  the  marshes  show  that  this 
change  has,  in  those  places,  already  taken  place. 

It  is  believed,  then,  that  when  the  marsh  lands  have  been  reclaimed 
a  system  of  irrigation  which  will  provide  for  the  application  of  the 
water  at  the  surface  accompanied  by  thorough  drainage  of  the  sub- 
soil will  in  every  way  prove  the  safest  and  most  satisfactory. 

DRAINAGE. 

One  of  the  most  serious  problems  of  the  Klamath  area  is  lack  of 
proper  drainage.  The  surface  soil  of  the  area  is  so  light  and  sandy 
and  takes  up  the  water  so  readily  that  the  tendency  to  overirrigate 
is  very  great.  The  subsoil,  however,  as  has  already  been  noted,  is  in 
nearly  all  cases  composed  of  a  silty  chalklike  material  which  is  more 
or  less  impervious.  At  or  near  the  surface  of  this  subsoil  there  are  in 
many  places  thin  layers  of  soft  sandstone  or  hardpan  and  in  others  a 
well-cemented  conglomerate.  In  most  places  this  subsoU  upon  the 
application  of  water  becomes  soft  and  permits  the  penetration  of 
plant  roots  and  the  slow  passage  of  water.  When  irrigation  water  is 
applied  in  large  quantities  it  sinks  rapidly  until  it  reaches  the  subsoil, 
where  its  progress  is  impeded.  One^  result  of  this  condition  is  to 
waterlog  the  lower  part  of  the  soil,  the  zone  of  saturation  approaching 
the  surface  as  more  water  is  applied.  An  examination  of  the  soil 
near  an  irrigated  field  during  the  irrigation  season  will  almost  invari- 
ably show  the  soil  just  above  the  subsoil  to  be  saturated.  In  a  satu- 
rated soil  the  air  necessary  for  the  best  plant  development  is  driven 
out  and  growth  partly  suspended.  If  this  condition  exists  long  the 
plant  roots  become  diseased  and  die. 

A  second  serious  effect  of  overirrigation  results  from  the  water 
which  has  been  checked  by  the  heavier  subsoil  seeking  an  escape 
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along  the  surface  of  the  heavier  layer.  By  this  means  it  passes 
into  the  lower  areas,  filling  the  soil  to  the  surface,  and  often  forming 
shallow  lakes  and  swamp  areas.  The  extent  of  areas  ruined  in  this 
way  increases  from  year  to  year  in  most  areas  where  excessive  quan- 
tities of  water  are  used  in  irrigation. 

Although  irrigation  has  been  carried  on  in  this  area  only  a  com^- 
paratively  short  time,  considerable  bodies  of  land  have  been  seriously 
injured  from  lack  of  drainage,  and  there  is  scarcely  an  irrigated  field 
in  which  more  or  less  damage  has  not  been  done  by  excess  of  water. 

The  remedy  is  to  be  found  in  the  construction  of  drainage  ditches 
which  will  carry  off  the  excess  of  water  and  in  using  the  amount  of 
irrigation  water  necessary  for  the  best  plant  growth,  but  not  an  over- 
supply  of  it. 

Drainage  ditches  are  as  necessary  to  a  complete  irrigation  system 
as  are  the  irrigation  ditches. 

ALKALI. 

AlkaU  is  found  in  all  the  soils  of  the  Klamath  area,  the  smallest 
quantities  occurring  in  the  weU-drained  sands  and  sandy  loams  of 
the  hill  slopes,  where  the  quantity  in  most  places  is  so  small  that  it  is 
not  injurious. 

In  the  "chalk''  beds  it  occurs  in  much  larger  proportions,  but 
varies  greatly  in  different  places,  there  being  Uttle  more  than  a  trace 
in  some  places  and  suflBcient  amounts  to  be  quite  injurious  to  plant 
growth  in  others.  The  waters  of  the  hot  springs  of  the  area  also 
carry  a  considerable  amount  of  alkali. 

The  heaviest  accumulations  of  alkali  in  the  surface  soil  and  subsoil 
occur  in  the  lower  portions  of  the  numerous  shallow  basins,  where  it 
has  been  carried  from  the  surrounding  areas  by  the  rains  of  the  winter 
season  and  then  left  in  the  soil  after  the  water  has  evaporated.  Alkali 
occurs  along  the  shores  of  some  of  the  lakes  and  marshes,  where  the 
evaporation  of  water  and  the  deposition  of  the  alkaU  which  it  con- 
tains is  continually  going  on.  Other  areas  are  encountered  where  the 
subsoil  has  been  filled  by  excess  of  irrigation  water.  It  is  from  the 
formation  and  extension  of  these  latter  areas  that  the  greatest  injury 
may  be  expected. 

Although  the  sandy  soils  of  the  hill  slopes  in  most  places  contain 
only  a  very  small  quantity  of  alkaU,  water  that  has  percolated  long 
distances  through  them  and  along  the  surface  of  the  heavier  sub- 
soils becomes  more  or  less  strongly  impregnated  with  these  soluble 
salts.  There  are,  however,  places  on  the  slopes  where  relatively  large 
quantities  of  alkali  occur,  the  white  crystals  of  which  are  sometimes 
brought  to  the  surface  by  the  plow  or  in  digging  post  holes.  The 
ground  water  always  contains  an  appreciable,  although  usually  small, 
amount  of  alkaU  derived  from  these  sources.     If  this  ground  water  is 
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not  permitted  to  accumulate  in  basins,  but  is  carried  off  by  proper 
drainage,  little  or  no  harm  is  done,  but  if  it  is  allowed  to  accumulate, 
when  it  has  risen  to  within  a  certain  distance  of  the  surface  the  water 
is  carried  to  the  surface  by  capillarity  and  escapes  into  the  air,  but 
the  alkali  is  left  behind  as  a  surface  deposit.  Continued  evaporation 
and  deposition  results  in  a  surface  accumulation  which  no  field  crop 
can  withstand.  In  this  way  considerable  areas  in  the  irrigated  sec- 
tions of  the  Klamath  area  have  already  been  injured  by  alkaU,  and 
with  the  extension  of  irrigation  these  areas  will  not  only  become 
larger  but  others  will  be  formed,  unless  provision  is  made  for  thorough 
drainage. 

Where  it  is  not  possible  to  secure  sufficient  drainage,  the  surface 
accumulation  of  alkaU  can  be  greatly  retarded  by  using  as  httle 
water  as  possible  on  the  surroimding,  loose-textured,  higher  lying 
areas,  and  by  keeping  a  crop  on  the  soil  during  the  growing  season. 
When  the  soil  is  not  covered  by  a  crop  •the  surface  should  be  cul- 
tivated, thus  breaking  the  capillary  tubes  in  the  soil,  the  most  favor- 
able conditions  for  the  rise  of  alkali  being  a  high  water  table  and  a 
bare,  hard-packed  soil. 

In  poorly  drained  areas  where  an  accumulation  of  alkaU  has  already 
taken  place,  the  total  quantity  in  the  soil  to  a  depth  of  6  feet  is  often 
small  and  is  frequently  concentrated  at  the  surface.  Such  areas  can 
often  be  reclaimed  by  providing  good  drainage,  thoroughly  cultivating 
the  soil,  flooding  it,  cultivating  again,  and  sowing  at  once  to  a  rapidly 
growing  crop,  barley  or  oats  being  best.  If  only  a  partial  stand  is 
secured,  as  soon  as  the  crop  is  harvested  the  ground  should  again  be 
plowed  and  flooded  and  as  soon  as  possible  thereafter  cultivated.  By 
repeating  this  process  for  two  or  three  years  much  land  can  be  suffi- 
ciently freed  from  alkaU  to  enable  a  good  stand  of  alfalfa  to  be  secured. 
Where  the  accumulation  of  alkaU  is  heavy  thorough  drainage  of  the 
soil  and  continuous  flooding  for  a  considerable  time  may  be  necessary. 

The  essential  steps  in  reclaiming  any  alkaU  soil  are  thorough  drain- 
age, surface  flooding,  cultivation,  and  growing  crops.  Reclamation 
at  best,  however,  is  a  slow  and  expensive  process,  the  necessity  of 
which  should,  to  as  great  an  extent  as  possible,  be  avoided. 

In  the  principal  alkali  sections  of  the  Klamath  area  carbonates,  bi- 
carbonates,  chlorides,  and  sulphates  all  are  present  in  varying 
amounts.  In  some  limited  areas,  however,  and  especially  where 
white  gypsum  crystals  of  alkali  are  found  in  the  subsoil  no  car- 
bonates occur,  but  in  all  the  principal  alkali  areas  where  there  has 
been  an  accumulation  through  the  coUection  of  drainage  or  the  rise 
of  ground  water,  black  alkali  was  found  in  amounts  varying  from 
only  a  trace  to  a  high  concentration. 

In  a  vertical  soil  section  the  heaviest  concentration  of  alkali  is 
usually  found  at  a  depth  of  about  3  feet,  unless  it  has  been  brought 
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nearer  the  surface  by  the  ground  water  or  washed  down  by  irriga- 
tion. At  this  depth  it  is  much  less  injurious  than  when  occurring 
at  or  near  the  siirface.  In  the  area  places  can  be  found  in  which 
a  concentration  of  alkali  in  the  surface  foot  of  soil  amounting  to  0.2 
of  1  per  cent  is  seriously  injuring  the  crops  while  in  other  places  a 
concentration  five  times  as  great  in  the  fourth  or  fifth  foot  seems  to 
be  in  no  way  affecting  them. 

On  the  map  accompanying  this  report  (PI.  EC)  alkali  areas  of  differ- 
ent concentrations  are  indicated  by  different  colors.  The  outlining 
of  these  areas  is  based  on  numerous  tests  made  to  the  depth  of  6  feet, 
the  average  alkali  content  of  the  6-foot  section  being  indicated  on  the 
map.  Thus  it  will  be  seen  that  the  alkali  map  will  not  always  agree 
with  the  surface  appearance  of  the  soil. 

On  account  of  the  relatively  large  proportion  of  black  alkali  which 
occurs  in  nearly  all  parts  of  this  area,  a  concentration  of  0.2  to  0.4 
of  1  per  cent  will  be  found  to  be  injurious,  in  many  places  prevent- 
ing the  growing  of  a  crop ;  these  improductive  places  usually  occur, 
however,  as  small  spots  surrounded  by  more  productive  soil.  Where 
more  than  0.4  of  1  per  cent  occurs,  especially  if  conditions  are  favor- 
able for  its  concentration  at  the  surface,  crops  can  not  be  grown  with 
any  degree  of  success. 

Even  in  those  areas  containing  less  than  0.2  of  1  per  cent  there  are 
sections  in  which  the  alkali  by  its  accumulation  at  the  surface  is 
proving  somewhat  harmful,  and  other  sections  in  which  there  is  dan- 
ger of  injury  from  such  accumulation,  although  there  are  no  indi- 
cations of  damage  at  present. 

The  following  table  gives  the  results  of  chemical  analyses  of  a  num- 
ber of  samples  of  alkali  soils: 

Chemical  analyses  of  alkali  sails. 


CoDStlttients. 


18679. 

Center 
W.slde 
sec.  33, 
T.38S., 
R.  9  E.; 
sUt 

loam, 

O'to36 
inches. 


19312. 
BW. 
corner 
sec.  16, 
T.47N., 
R.3E.; 
tufa 
forma- 
tion. 


19313. 

One- 
fourth 

mile 
E.  cen. 
sec.  24, 
T.40B., 
R.  13  E.; 

clay 
loam, 
0to30 
inches. 


19314. 

Under 
No. 

19313; 

clay 

loam, 
30  to  52 
inches. 


19315. 

Under 

No. 

19314; 

sUty 

clay 

loam, 

52  to  72 

inches. 


19316. 
One- 
third 
mile 
E.  oen. 
sec.  10, 
T.40  8., 
R.  8  E.; 
alkaU 
crust, 
Otol 
inch. 


Ions: 

Calcium  (Ca) 

Magnedmn  (M  g) 

Sodium  (Na) 

Potassium  (K) 

Sulphuric  acid  (SOO 

Chlorine  (a) 

Bloarbonio  add  (HCOa). . 
Carbonic  add  (COi) 

72352°--10 89 


PercenL 

2.04 

.58 

25.36 

5.83 

49.43 

6.12 

ia64 

.00 


Percent. 

0.04 

.53 

35.56 

1.04 

19.68 

18.29 

6.46 

1&40 


Percent. 

0.00 

.42 

29.05 

.93 

.00 

7.80 

42.62 

.00 


PercenL 

0.00 

1.14 

27.35 

.85 

20.54 

4.55 

45.57 

.00 


Percent. 

0.72 

1.13 

25.51 

.83 

8.76 

3.59 

59.46 

.00 


Percent. 

0.06 

.07 

39.96 

.52 

.00 

.00 

12.99 

46.36 
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Constituents. 


18679. 

Center 

W.  side 

sec.  33, 

T.38S., 

R.9E.; 

stlt 

bam, 

0to36 

inches. 


19312. 
SW. 

corner 

sec.  16, 
T.  47  N., 

R.3E.; 
tufa 

forma- 
tion. 


19313. 

One- 
fourth 

mile 

E.  cen. 

sec.  24, 

T.40S., 

R.  13  E.; 

day 

loam, 
0to30 
inches. 


19314. 

Under 

No. 

19313; 

day^ 

loam, 
30  to  52 
inches. 


19315. 

Under 

No. 

19314; 

sUty 

clay 

knm, 

52  to  72 

inches. 


19816. 
One- 
third 
mile 
£.  cen. 
sec.  10, 
T.  40  S., 
R.8E.; 
alkali 
crust, 
Otol 
inch. 


Conventional  combinations: 


Percent,   Percent, 


Caldum  sulphate  (CaSOO 

Potassium  bicarbonate  (KHCOi) 

Sodium  bicarbonate  ( NallCOi) 

Sodium  carbonate  (Na«CO«) 

Magnesium  sulphate  (MjiiSOt) 

Potassium  sulphate  ( KtSOO 

Potassium  chloride  (KCl) 

Sodium  chloride  (NaCl) 

Sodium  sulphate  (NajSOO 

Calcium  bicarbonate  (Ca(HCOi)i) . . . 
Magnesium  bicarbonate  (Mg(HCOs)s).' 


7.00 

.00 

14.72 

.00 

2.77 

11.66 

.00 

iao6 

53.79 
.00 
.00 


Per  cent  soluble. . 


1.37 


0.12 

.00 

8.58 

33.68 

2.64 

2.33 

.00 

20.18 

23.62 

.00 

.00 


Percent. 

aoo 

.00 
58.72 

.00 
2.07 
2.07 

.00 
12.87 
24.27 

.00 

.00 


Percent. 

aoo 

.00 
62.77 

.00 
5.65 
1.90 

.00 

7.50 

22.18 

.00 

.00 


2.45 

.00 

81.93 

.00 

5.63 

l.Si 

.00 

5.91 

2.24 

.00 

.00 


PereenL 

aoo 

L33 
15l95 
8L96 
.00 
.00 
.00 
.00 
.00 
.31 
.45 


8.19 


a  63 


a  31 


aao 


18.70 


Constituents. 


19317. 

8W.  J 

sec.  24, 
T.  39  S., 

R.8E.; 

mucky 
loam,  0  to 
36  Inches. 


19318. 

Under 
No.  19317; 

sandy 
loam,  38  to 
72  inches. 


19319. 
One-fourth 

mile 
SW.cen. 

sec.  4, 
T.  41  S., 
R.9E.; 
peat,  0  to 
72  inches. 


19182. 
8W.| 
sec.  18, 
T.  40  8., 
R.  10  E.; 
white 
soluble 
material, 
20  to  40 
inches. 


19184. 
BE.  comer 

860.86, 

T.39  8., 
R.  8  £.; 
alkali  cnut 
from  sink 
nearTule 
Lake,Oto 
8  Inches. 


Ions: 

Calcium  (Ca) 

Magnesium  (Mg) 

Sodium  (Na) 

Potassium  ( K) 

Sulphuric  acid  (SCO 

Chlorine  (CI) 

Blcarbonlc  add  (UCO») 

Carbonic  acid  (CDs) 

Conventional  combinations: 

Caldum  sulphate  (CaSO^) 

Potassium  bicarbonate  (KIICOi) 

Sodium  bicarbonate  ( NaHCOi) 

Sodium  carbonate  (NaaC()») 

Magnesium  sulphate  (MgS04) 

Potassium  sulphate  (KtSO^) 

Potassium  chloride  ( KCl) 

Sodium  chloride  ( NaCl) 

Sodium  sulphate  (NusSO^) 

Calcium  l)iearl>onate  (Ca(lIC03)j)  — 
MaKneslimi  bicarlx)nate  (Mg(liCOi)i) 

Per  cent  soluble 


Percent. 

2.04 

.00 

25.28 

.60 

2.86 

.00 

67.76 

1.37 


Percent. 

1.18 

.00 

25.86 

1.30 

8.06 

.00 

63.63 

.00 


Percent. 
2.03 
3.11 
19.94 
8.51 
19.05 
4.86 
47.50 
.00 


Percent. 
15.82 
4.57 
a29 
1.88 
67.44 
LOO 
2.40 
.00 


Percent, 
aoi 

.01 

37.15 

.51 

6.53 

4.11 

2a  06 

31.50 


4.05 

1.76 
88.26 

2.45 
.00 
.00 
.00 
.00 
.00 

3.48 

.oa 


3.84 

.00 

87.68 

.00 

.00 

2.87 
.00 
.00 

5.61 
.00 
.00 


&90 

.00 

65.44 

.00 

15.40 

3.42 

3.77 

5.07 

.00 

.00 

.00 


53.80 
.00 

e.3i 

.00 

22.65 

4.17 

.00 

2.68 

13.44 

.00 

.00 


a  42 


a25 


a  74 


3.50 


.13 

.00 

27.51 

55^85 

.04 

1.15 

.00 

6.77 

8.56 

.00 

.00 

7R37 
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In  cultivated  fields  the  occurrence  of  alkali  in  injurious  quantities^ 
if  near  the  siui ace,  is  indicated  by  spots  of  bare  soil  or  by  the  stunted 
vegetation,  by  white  siu^ace  accumulations,  and,  if  black  alkaU  is 
present,  by  black  deposits  on  the  soil,  especially  in  the  vicinity  of 
poorly  drained  areas. 

The  best  method  of  detecting  an  alkali  soil  is  by  an  inspection  of  the 
wild  vegetation  which  it  supports.  Some  plants  'thrive  only  in  a  soil 
containing  alkali,  others  grow  equally  well  in  an  alkali  soil  or  in  one 
free  from  it,  while  still  others  avoid  a  soil  containing  alkali  even  in 
small  amoimts.  A  knowledge  of  these  plants  will  often  enable  one 
to  detect  the  presence  of  alkali  even  where  there  are  no  surface 
indications. 

In  the  EJamath  area  the  best  indicator  of  alkali  is  the  true  grease- 
wood  (Sarcohahis  vermicularis),  a  small  shrub  2  to  4  feet  high,  resem- 
bUng  somewhat  a  small  cedar  and  easily  recognized  by  its  luxuriant 
dark-green  foliage,  the  leaves  having  the  appearance  of  short,  gre^, 
fleshy  stems.  The  presence  of  this  plant  is  a  sure  indication  of  alkali, 
and  the  larger,  more  vigorous  plants  are  foimd  where  the  concentra- 
tion of  alkali  is  heavier. 

llie  best  indicator  of  an  alkali-free  soil  on  imcultivated  land  is 
the  black  sage  {Artemeaia  tridentata)  known  by  its  gray  color,  pungent 
sage  odor,  and  by  a  peculiarily  of  its  leaves,  some  of  which  have 
three  lobes  at  the  tip.  Sage  will  not  grow  in  an  alkali  soil,  but  since 
it  is  a  shallow-rooted  plant  it  may  sometimes  thrive  in  a  soil  the 
subsoil  of  which  contains  alkali.  An  example  of  this  is  to  be  foimd 
in  the  vicinity  of  White  Lake  City,  where  scattering  plants  of  grease- 
wood,  which  roots  deeply,  are  found  among  a  heavy  growth  of 
sage.  As  a  rule,  however,  thrifty  sage  may  be  relied  on  as  an  indi- 
cator of  alkali-free  soil. 

Large  rabbit  brush*  (Ohrysothamus  nauseosus),  sometimes  called 
yellow  sage,  is  often  mistaken  for  black  sage,  which  it  resembles 
somewhat  in  size  and  sha]>e  of  plant,  but  it  lacks  the  sage  odor  and 
instead  of  the  three-lobed  leaves  it  has  a  very  narrow,  sharp-pointed 
leaf.  In  the  late  smnmer  the  bright  yellow  flowers  of  this  plant  are 
very  conspicuous  in  many  parts  of  the  area.  The  large  rabbit  brush 
seems  to  grow  equally  well  in  alkali  and  nonalkali  soil,  and  its  value 
as  an  indicator  is  to  be  foimd  in  the  fact  that  on  many  areas  of  light 
sandy  soil  well  suited  for  sage  large  rabbit  brush  has  full  possession. 
The  soil  in  such  areas  usually  contains  alkali. 

Death  weed,  or  poverty  weed  (Iva axillaris),  is  also  an  alkali  weed, 
thriving  best  where  there  is  an  appreciable  amount,  but  also  able 
to  grow  where  alkali  occurs  in  very  small  quantities. 

Salt  grass  (Distichlia  spicaia),  a  short,  harsh  grass,  growing  in  a 
close  mat  like  Bermuda  grass  and  having  long,  tough  roots,  grows 
only  on  alkali  soil,  but  being  able  to  thrive  where  there  is  very 
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much  or  very  little  alkali,  its  chief  yalue  consists  in  aiding  one  to 
look  for  other  indicators. 

Salt  brush,  or  salt  weed  (AtripUx  expansa),  and  several  smaller 
varieties  are  f oimd  throughout  the  area.  This  is  a  vigorous  growing, 
broad  spreading  plant,  with  mealy  silver-colored  leaves.  It  thrives 
best  on  soib  containing  small  but  not  excessive  amounts  of  alkali. 

Wild  heUotrope  {Helioiropwn  curassavicum),  a  low-growing,  fleshy 
plant,  with  smooth,  oval,  succulent  leaves,  and  spikes  of  dense  white 
flowers  growing  on  one  side  of  the  curved  stem,  is  foimd  on  many 
of  the  areas  of  highest  alkaU  concentration. 

The  waters  in  Klamath  and  Lost  rivers  and  also  in  some  of  the 
springs  of  the  area  are  remarkably  free  from  alkali.  The  waters  of 
Lower  Klamath  Lake  and  White  Lake  contain  from  40  to  60  parts 
of  soluble  salts  per  100,000,  of  which  a  considerable  portion  is  carbon- 
ates and  bicarbonates,  while  the  waters  of  Miller  Lake  and  also  of 
some  of  the  hot  springs  of  the  area  contain  a  much  higher  percentage. 

The  following  table  gives  the  composition  of  the  soluble  salts  in 

these  waters: 

Chemical  analyMes  of  water. 

[Pirts  per  100,000.] 
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SUMMARY. 

The  Klamath  area  has  an  elevation  of  over  4,000  feet,  consists  of 
several  valleys  separated  by  hills  and  mountains  (the  eastern  out- 
liers of  the  Cascade  Range) ,  and  abounds  in  lakes  and  marshes. 

On  accoimt  of  its  isolation  settlement  has  been  very  slow,  but  has 
been  recently  stimulated  by  the  extension  of  the  railroad,  by  its 
selection  as  a  reclamation  project,  and  by  a  thorough  advertising  of 
the  coimtry. 

The  cUmate  is  semiarid  and  temperature  equable,  yet  on  accoimt 
of  frosts  the  growing  season  is  short. 

Agriculture  is  comparatively  xmdeveloped,  but  through  the  exten- 
sion of  irrigation,  the  introduction  of  alfalfa,  and  successful  grain 
growing,  general  farming  in  the  valleys  is  rapidly  taking  the  place  of 
exclusive  stock  raising.  The  country  seems  well  suited  for  this  and 
especially  for  the  development  of  an  important  dairy  business,  but 
there  is  much  opportunity  for  improvement  by  the  adoption  of  more 
intensive  methods  of  farming  and  by  the  introduction  of  new  crops, 
of  which  Canadian  field  peas,  sugar  beets,  timothy,  and  alfalfa  for 
seed  are  among  the  most  important. 

The  soils  consist  of  marsh  soils  and  upland  soils.  The  upland  soils, 
being  composed  largely  of  disintegrated  basalt,  volcanic  ash,  and 
djiatomaceous  earth,  are  friable,  easily  cultivated,  and  in  general 
productive.  The  marsh  soils  contain  a  high  percentage  of  organic 
matter,  and  although  they  have  been  used  to  only  a  small  extent,  it 
is  believed  that  when  reclaimed  they  will  also  prove  rich  and  pro- 
ductive. 

Of  the  upland  soils  the  more  productive  are  the  deeper,  well 
drained,  and  alkali-free  sands,  sandy  loams,  and  fine  sandy  loams,  all 
of  which  are  especially  well  suited  for  the  production  of  alfalfa. 

The  water  supply  is  abxmdant  and  the  tendency  is  toward  over- 
irrigation  with  serious  results  following  from  lack  of  drainage  and 
the  surface  accimiulation  of  alkali. 
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APPENDIX. 


The  demand  for  the  annual  Reports  of  Field  Operations  of  the 
Bureau  of  Soils  in  the  past  has  been  so  great  that  the  quota  allotted 
to  the  Department  for  distribution  to  exchanges,  libraries,  and  other 
public  institutions  and  to  private  persons  cooperating  has  been  re- 
duced to  such  an  extent  that  it  will  be  necessary  to  restrict  the  distri- 
bution of  the  bound  volumes  of  these  publications  as  much  as  possible. 

Many  applications  for  the  reports  named  are  from  persons  inter- 
ested in  only  one  or  two  areas,  and  to  provide  for  such  requests  sepa- 
rate reprints  of  the  reports  and  maps  in  pamphlet  form,  covering 
each  of  the  areas  surveyed,  have  been  obtained,  which  will  in  many 
cases  answer  the  purpose  of  the  correspondent.  A  list  of  these  reports 
and  reprints  follows,  and  any  available  reprint  desired  will  be  for- 
warded upon  application  to  the  Chief  of  the  Bureau  of  Soils. 

Copies  of  the  bound  volumes  are  on  sale  by  the  Superintendent  of 
Documents,  Government  Printing  Office,  Washington,  D.  C,  at  the 
prices  named. 

Field  Operations  of  the  Division  of  Soils,  1899.  (First  Report.)  By 
Milton  Whitney,  Chief  of  Division.  With  accompanymg  papers 
by  Thomas  H.  Means,  Frank  D.  Gardner,  Clarence  W.  Dorsey, 
Frank  K.  Cameron,  and  L3rman  J.  Briggs.  Pp.  198,  pis.  29.  figs. 
19,  lithograph  maps  11.    1900.    Price  95  cents. 

REPRINTS. 

A  RecoBnolssance  in  the  Cache  la  Pond  re  VaHoy,  Colorado.  By  Thomas  H. 
Means.     (Reprint  exhausted.) 

A  Soil  Survey  in  the  Connecticut  Valley,  Connecticut  and  Massachusetts 
(parts  of  Hartford  (Conn.)  and  Hanii>den  counties,  Mass.,  388  square 
miles)  :  One  soil  map.  By  Clarence  W.  Dorsey  and  Jay  A.  Bonsteel, 
(Reprint  exhausted.) 

A  Soil  Survey  in  the  Pecos  Valley,  New  Mexico  (parts  of  Eddy  and  Chaves 
counties,  129  square  miles)  :  Two  soil  maps,  2  alliali  maps,  2  underground 
water  maps.  By  Thomas  H.  Means  and  Franlt  D.  Gardner.  (Reprint 
exhausted.) 

A  Soil  Survey  In  Salt  Lake  Valley,  Utah  (part  of  Salt  Lake  County,  249 
square  miles) :  One  soil  map,  1  alkali  map,  1  black  alkali  map,  1  under- 
ground water  map.  By  Frank  D.  Gardner  and  John  Stewart.  (Reprint 
exhausted.) 

A  Reconnoissance  in  Sanpete,  Cache,  and  Utah  Counties,  Utah.  By  Thomas 
H.  Means.    (Reprint  exhausted.) 

Field  Operations  of  the  Division  of  Soils,  1900.  (Second  Report.) 
By  Milton  Whitney,  Chief  of  Division.  With  accompanying 
papers  by  Thomas  H.  Means,  Frank  D.  Gardner,  Clarence  W. 
Dorsey,  Jay  A.  Bonsteel,  William  G.  Smith,  J.  Garnett  Holmes, 
Frank  K.  Cameron,  Lyman  J.  Briggs,  and  Marcus  L.  Flovd.  Pp. 
474,  pis.  51,  figs.  47,  lithograph  maps  24.    1901.    Price  $1.80. 
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BEPBINTS. 

Soil  Survey  In  Salt  River  Valley,  Arizona  (part  of  Maricopa  Connty.  449 
square  miles)  :  Three  soH  maps.  By  Thomas  H.  Means.  (Maps  ex- 
hausted.) 

Soil  Survey  around  Fresno,  Olifomia  (parts  of  Fresno  and  Tulare  coun- 
ties, 628  square  miles)  :  One  soil  map,  1  allsali  map.  By  Thomas  H. 
Means  and  J.  Gamett  Holmes.     (Reprint  exhausted.) 

Soil  Survey  around  Santa  Ana,  Oilifomia  (part  of  Orange  CJounty,  275 
square  miles)  :  One  soil  map,  1  alkali  map.  By  J.  Gamett  Holmes. 
(Reprhit  exhausted.) 

Soil  Survey  of  Cecil  County,  Maryland  (376  square  miles)  :  One  soil  map. 
By  Clarence  W.  Dorsey  and  Jay  A.  Bonsteel. 

Soil  Survey  of  St  Mary  County,  Maryland  (363  square  miles)  :  One  soil 
map.    By  Jay  A.  Bonsteel.     (Reprint  exhausted.) 

Soil  Survey  of  Calvert  (bounty,  Maryland  (217  square  miles)  :  One  soil 
map.    By  Jay  A.  Bonsteel  and  R.  T.  Avon  Burke. 

Soil  Survey  of  Kent  County,  Maryland  (293  square  miles)  :  One  soil  map. 
By  Jay  A.  Bonsteel. 

Soil  Survey  from  Raleigh  to  Newbern,  North  Carolina  (parts  of  Craven, 
Jones,  Wake,  Johnston,  Wayne,  Greene,  and  Lenoir  counties,  965  square 
miles)  :  One  soil  map.    By  Wm.  G.  Smith.     (Map  exhausted.) 

Soil  Survey  of  Montgomery  County,  Ohio  (480  square  miles)  :  One  soil 
map.    By  Clarence  W.  Dorsey  and  (3eorge  N.  Ctoflfey. 

A  Soil  Survey  around  I>anca8ter,  Pennsylvania  (part  of  Lancaster  County, 
269  square  miles)  :  One  soil  map.    By  Clarence  W.  Dorsey. 

Soil  Survey  of  Weber  County,  TTtah  (310  square  miles)  :  One  soil  map,  1 
alkali  map,  1  underground  water  map.  By  Frank  D.  Gardner  and  Charles 
A.  Jensen. 

Soil  Survey  in  the  Sevier -Valley,  Utah  (parts  of  Sevier  and  Sanpete  coun- 
ties, 235  square  miles)  :  Two  soil  maps,  2  alkali  maps.  By  Frank  D. 
Gardner  and  Charles  A.  Jensen. 

Field  Operations  of  the  Bureau  of  Soils,  1901.  (Third  Report.) 
By  Milton  Whitney,  Chief  of  Bureau.  With  accompanying  papers 
by  assistants  in  charge  of  field  parties.  Pp.  647,  pis.  96,  figs.  25, 
lithograph  maps  31.     1902.     Price  $2.25. 

BEPBINTS. 

Soil  Survey  of  the  Hanford  Area,  California  (parts  of  Fresno  and  Kings 

comities,  216  square  miles)  :  One  soil  map,  1  alkali  map,  1  black  alkali 

map    (colored  plate),  1  underground  water  map    (colored  plate).     By 

Macy  H.  Lapham  and  W.  H.  Heileman. 
Soil  Survey  of  the  Lower  Salinas  Valley,  California   (part  of  Monterey 

County,  344  square  miles)  :  Two  soil  maps,  1  underground  water  map 

(colored  plate).    By  Macy  H.  Lapham. 
Soil  Survey  of  the  Ventura  Area,  California  (part  of  Ventura  County,  240 

square  miles)  :  One  soil  map,  1  alkali  map.    By  J.  Gamett  Holmes  and 

Louis  Mesmer. 
Soil  Survey  of  the  San  Gabriel  Area,  California  (parts  of  Los  Angeles  and 

San  Bernardino  counties,  259  square  miles)  :  Chie  soil  map.    By  J.  Gar- 

nett  Holmes  and  Louis  Mesmer.     (Reprint  exhausted.) 
Soil  Survey  of  the  Imperial  Area,  California  (part  of  San  Diego  County, 

169  square  miles)  :  One  soil  map,  1  alkali  map.    By  Thomas  H.  Means 

and  J.  Garnett  Holmes. 
Soil  Survey  of  Cobb  County,  Georgia   (346  square  miles)  :  One  soil  map. 

By  R.  T.  Avon  Burke  and  Herbert  W.  Marean. 
Soil  Sur\'ey  of  the  Covington  Area,  Georgia  (parts  of  Jasper,  Newton.  Wal- 
ton, Morgan,  and  Rockdale  counties,  225  square  miles) :  One  soil  map.    By 

Herbert  W.  Marean. 
Soil  Survey  of  the  Boise  Area,  Idaho  (parts  of  Ada  and  Canyon  conntles, 

399  square  miles)  ;  Two  soil  maps,  1  alkali  map,  1  black  alkali  map.    By 

Charles  A.  Jensen  and  B.  A.  Olshausen. 
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Sol]  Surrey  of  the  Lake  Charles  Area,  Louisiana  (part  of  Calcasieu  Parish, 
202  square  miles)  :  One  soil  map.    By  W.  H.  Heileman  and  Louis  Mesmer. 

Soil  Survey  of  Prince  George  County,  Maryland  (480  square  miles)  :  One 
soil  map.    By  Jay  A.  Bonsteel  and  party. 

Soil  Survey  of  Harford  County,  Maryland  (418  square  miles)  :  One  soil 
map.    By  W.  G.  Smith  and  J.  O.  Martin. 

Soil  Survey  of  Allegan  County,  Michigan  (828  square  miles)  :  One  soil  map. 
By  Elmer  O.  Fippin  and  Thomas  D.  Rice. 

Soil  Survey  of  the  Yazoo  Area,  Mississippi  (parts  of  Yazoo,  Sharkey,  and 
Issaquena  counties,  656  square  miles)  :  Two  soil  maps.  By  Jay  A. 
Bonsteel  and  party. 

Soil  Survey  of  the  Salem  Area,  New  Jersey  (parts  of  Gloucester,  Shlem,  and 
Cumberland  counties,  493  square  miles)  :  One  soil  map.  By  Jay  A.  Bon- 
steel and  P.  W.  Taylor. 

Soil  Survey  of  the  Westfleld  Area,  New  York  (part  of  Chautauqua  County, 
260  square  miles)  :  One  soil  map.  By  R.  T.  Avon  Burke  and  Herbert  W. 
Marean. 

Soil  Survey  of  Statesvllle  Area,  North  Carolina  (parts  of  Iredell,  Mecklen- 
burg, Lincoln,  Catawba,  Rowan,  and  Davie  counties,  784  square  miles)  : 
One  soil  map.    By  Clarence  W.  Dorsey  and  party. 

Soil  Survey  of  Alamance  Coimty,  North  Carolina  (365  square  miles)  :  One 
soil  map.    By  George  N.  Coffey  and  W.  Edward  Hearn. 

Soil  Survey  of  the  Cary  Area,  North  Carolina  (part  of  Wake  County,  63 
square  miles)  :  One  soil  map  (colored  plate).  By  George  N.  Coffey  and 
W.  Edward  Hearn.     (Reprint  exhausted.) 

Soil  Survey  of  the  Lelmnon  Area,  Pennsylvania  (parts  of  Lancaster,  Leba- 
non, and  Dauphin  counties,  669  square  miles)  :  One  soil  map.  By  W.  G. 
Smith  and  Frank  Bennett,  Jr. 

Soil  Survey  of  Montgomery  County,  Tennessee  (547  square  miles)  :  One 
soil  map.    By  J.  E.  Lapham  and  M.  F.  Miller.    (Reprint  exhausted.) 

Soil  Survey  of  the  Willis  Area,  Texas  (part  of  Montgomery  (bounty,  215 
square  miles)  :  One  soil  map  (colored  plate).    By  J.  O.  Martin. 

Soil  Survey  of  the  Bedford  Area,  V^irglnla  (parts  of  Bedford.  Botetourt, 
and  Roanoke  counties,  632  square  miles)  :  One  soil  map.  By  Charles  N. 
Mooney,  F.  O.  Martin,  and  Thomas  A.  Caine. 

Soil  Survey  of  the  Prince  Edward  Area,  Virginia  (parts  of  Prince  Edward, 
Lunenburg,  Charlotte,  Nottoway,  and  Amelia  counties,  430  square  miles)  : 
One  soil  map.    By  Charles  N.  Mooney  and  Thomas  A.  Caine. 

Soil  survey  of  the  Yakima  Area,  Washington  (part  of  Yakima  County, 
309  square  miles)  :  Two  soil  maps,  1  alkali  map  (colored  plate),  1  black 
alkali  map  (colored  plate),  2  underground  water  maps  (colored  plates). 
By  Charles  A.  Jensen  and  B.  A.  Olshausen. 

Field  Operations  of  the  Bureau  of  Soils,  1902.  (Fourth  Report.) 
By  Milton  Whitney,  Chief.  With  accompanying  papers  by  assist- 
ants in  charge  of  field  parties.  Pp.  842,  pis.  60,  figs.  25,  maps.  44. 
1904.    Price,  cloth,  $3.80. 

BEPBINTS. 

Soil  Survey  of  Perry  County,  Alabama  (762  square  miles)  :   One  soil  map. 

By  R.  T.  Avon  Burke  and  party. 
Soil  Survey  of  the  Yuma  Area,  Arizona  (part  of  Yuma  County,  99  square 

miles)  :   One  soil  map,  1  alkali  map.    By  J.  Garnett  Holmes. 
Soil  Survey  of  the  Stuttgart  Area,  Arkansas  (part  of  Arkansas  County,  251 

square  miles) :   One  soil  map.    By  J.  E.  I^pham. 
Soil  Survey  of  the  Lower  Arkansas  Valley,  Olorado  (parts  of  Otero,  Bent, 

Prowers,  and  Kiowa  counties,  945  square  miles)  :   Four  soil  maps,  4  alkali 

maps  (colored  plates),  4  underground  water  maps  (colored  plates).    By 

Macy  H.  Lapham  and  party. 
Soil  Survey  of  the  Lewlston  Area,  Idaho  (parts  of  Nez  Perce  and  Latah 

counties,  308  square  miles)  :  One  soil  map.    By  Louis  Mesmer. 
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Soli  Survey  of  Tazewell  County,  Illinois  (645  square  miles)  :  One  soil  map. 

By  Jay  A.  Bonsteel,  George  N.  Coflfey,  and  party,  in  cooperation  with  tlie 

Illinois  Experiment  Station. 
Soil  Survey  of  Clinton  County,  Illinois  (491  square  miles) :   One  soil  map. 

By  Jay  A.  Bonsteel  and  party,  in  cooperation  witli  the  Illinois  Elxperiment 

Station. 
Soil  Survey  of  St.  Clair  County,  Illinois  (650  square  miles)  :  One  soil  map. 

By  George  N.  Coflfey  and  party,  in  cooperation  with  the  Illinois  Expoi- 

ment  Station. 
Soil  Survey  of  Clay  County,  Illinois  (460  square  miles) :  One  soil  map. 

By  George  N.  Coflfey  and  party,  in  cooperation  with  the  Illinois  Experi- 
ment Station. 
Soil  Survey  of  Posey  County,  Indiana  (387  square  miles) :  One  soil  map. 

By  Herbert  W.  Marean. 
Soil  Survey  of  the  Dubuque  Area,  Iowa  (parts  of  Dubuque,  Jackson,  and 

Jones  counties,  Iowa,  and  Jo  Daviess  County,  111.,  440  square  miles) : 

One  soil  map.    By  Elmer  O.  Fippin. 
Soil  Survey  of  the  Wichita  Area,  Kansas  (parts  of  Sedgwick  and  Butler 

counties,  465  square  miles) :  One  soil  map.    By  J.  E.  Lapham  and  B.  A. 

Olshausen. 
Soil  Survey  of  Union  CJounty,  Kentucky  (361  square  miles) :  One  soil  map. 

By  Herbert  W.  Marean. 
Soil  Survey  of  the  Smedes  Area,  Mississippi   (parts  of  Yazoo,  Madison, 

Issaquena,  and  Sharkey  counties,  463  square  miles)  :  Two  soil  maps. 

By  William  G.  Smith  and  William  T.  Carter,  Jr. 
Soil  Survey  of  Howell  County,  Missouri  (019  square  miles) :  One  soli  map. 

By  Elmer  O.  Fippin  and  James  L.  Burgess. 
Soil  Survey  of  the  Billings  Area,  Montana   (part  of  Yellowstone  County, 

107  square  miles) :  One  soil  map,  1  alkali  map,  1  underground  water 

map,  1  colored  plate.    By  Charles  A.  Jensen  and  N.  P.  Neill. 
Soil  Survey  of  the  Trenton  Area,  New  Jersey  (parts  of  Hunterdon,  Somer- 
set, Middlesex,  Mercer,  Monmouth,  Burlington,  and  Ocean  counties.  New 

Jersey,  and  Bucks  County,  Pennsylvania,  810  square  miles) :  One  soil 

map.    By  R.  T.  Avon  Burke  and  Henry  J.  Wilder. 
Soil    Survey   of  the  Blgflats   Area,   New   York    (parts  of  Chemung  and 

Steuben  counties,  22.''>  square  miles)  :  One  soil  map.    By  Louis  Mesmer 

and  W.  Edward  Hearn. 
Roll  Survey  of  the  Lyons  Area,  New  York  (parts  of  Wayne,  Ontario,  and 

Seneca   counties,   515  square   miles)  :   One  soil   map.    By.  W.   Edward 

Hearn.     (Reprint  exhausted.) 
Soil  Survey  of  the  Hickory  Area,  North  CJarolina  (parts  of  Catawba,  Lin- 
coln, Burke,  Caldwell,  Alexander,  and  Iredell  counties,  988  square  miles) : 

Two  soil  maps.    By  Thomas  A.  Caine. 
Soil  Survey  of  the  Mouut  Mitchell  Area,  North  Carolina  (parts  of  Yancey, 

Mitchell,  Madison,  Buncombe,  and  McDowell  counties,  497  square  miles) : 

One  soil  map.    By  Thomas  A.  Caine  and  A.  W.  Mangum. 
Soil  Survey  of  the  Grand  Forks  Area,  North  Dakota  (part  of  Grand  Forks 

County,  314  square  miles)  :  One  soil  map,  1  alkali  map  (colored  plate),  1 

underground  water  map   (colored  plate).    By  Charles  A.  Jensen  and 

N.  P.  Nelll. 
Soil  Survey  of  the  Toledo  Area,  Ohio  (parts  of  Lucas,  Wood,  and  Ottawa 

counties.  Ohio,  aud  Monroe  County,  Mich.,  403  square  miles)  :  One  soil 

map.    By  William  G.  Smith. 
Roll  Survey  of  the  Columbus  Area,  Ohio   (parts  of  Franklin,  Pickaway. 

Licking.  Madison,  and  Fairfield  counties,  472  square  miles) :  One  soil 

map.    By  Willlnm  G.  Smith. 
Soil   Survey  of  the  Abbeville  Area,  South  Carolina   (parts  of  Abbeville, 

Anderson,  Greenwood,  and  T^aurens  counties,  1,006  square  miles)  :  Two 

soil  maps.    By  F.  W.  Taylor  and  Thomas  D.  Rice. 
Soil  Survey  of  the  Darlington  Area,  South  Carolina   (part  of  Darlington 

County,  no.')  square  miles)  :   One  soil  map.    By  Thomas  D.  Rice  and 

F.  W,  Taylor, 
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Soil  Surrey  of  the  Brazoria  Area,  Texas  (part  of  Brazoria  CJounty,  845 
square  miles) :  Two  soil  maps.  By  Franlc  Bennett,  Jr.,  and  Grove  B. 
Jones.     (Reprint  exhausted.) 

Soil  Survey  of  the  Vernon  Area,  Texas  (part  of  Wilbarger  County,  277 
square  miles)  :  One  soil  map.    By  J.  E.  Lapham  and  party. 

Soil  Survey  of  the  All>emarle  Area,  Virginia  (parts  of  Albemarle,  Bucking- 
ham, Greene,  Augusta,  Nelson,  Page,  and  Rockingham  counties,  1.410 
square  miles) :  Three  soil  maps.  By  Charles  N.  Mooney  and  F.  E. 
BonsteeL 

Soil  Survey  of  the  Walla  Walla  Area,  Washington  (part  of  Wallawalla 
ClJounty,  201  square  miles)  :  One  soil  map,  1  black  alkali  map  (colored 
plate).    By  J.  Garnett  Holmes. 

Soil  Sur>^ey  of  the  Janesvllle  Area,  Wisconsin  (parts  of  Rock  and  Dane 
counties,  451  square  miles)  :  One  soil  map.    By  Jay  A.  Bonsteel. 

Soil  Survey  from  Arecibo  to  Ponce,  Porto  Rico  (330  square  miles)  :  One 
soil  map.    By  Clarence  W.  Dorsey,  Louis  Mesmer,  and  Thomas  A.  Caine. 

Field  Operations  of  the  Bureau  of  Soils,  1903.  (Fifth  Report.)  By 
Milton  Whitney,  Chief.  With  accompanying  papers  by  assistants 
in  charge  of  field  parties.  Pp.  1,310,  figs.  61,  maps  78.  1904. 
Price  $6.35. 

ADVANCE  SHEETS. 

Soil  Surrey  of  the  Fort  Payne  Area,  Alabama  (parts  of  Dekalb  and  Chero- 
kee counties,  500  square  miles)  :  One  soil  map.    By  Grove  B.  Jones  and 

M.  E.  Carr. 
Soil  Survey  of  the  Huntsville  Area,  Alabama  (parts  of  Limestone  and  Madi- 
son counties,  506  square  miles) :  One  soil  map.    By  Frank  Bennett,  Jr., 

and  A.  M.  Griffen. 
Soil  Survey  of  the  Mobile  Area,  Alabama  (part  of  Mobile  County,  461  square 

miles)  :  One  soil  map.    By  R.  T.  Avon  Burke  and  party. 
Soil  Survey  of  the  Solomonsville  Area,  Arizona  (part  of  Graham  County, 

106  square  miles) :  One  soil  map,  1  alkali  map  (Plate  I).    By  Macy  H. 

Lapham  and  N.  P.  Neill. 
Soil  Survey  of  Miller  County,  Arkansas  (626  square  miles) :  One  soil  map. 

By  J.  O.  Martin  and  E.  P.  Carr. 
Soil  Survey  of  the  Imperial  Area,  California  (part  of  San  Diego  County, 

1,684  square  miles) :  One  soil  map,  1  alkali  map.    By  J.  Garnett  Holmes 

and  party.     (Exhausted.) 
Soil  Survey  of  the  Indio  Area,  California  (part  of  Riverside  County,  234 

square  miles)  :  One  soil  map,  1  alkali  map.    By  J.  Garnett  Holmes  and 

party. 
Soil  Survey  of  the  Los  Angeles  Area,  California  (parts  of  Los  Angeles  and 

Orange  counties,  570  square  miles)  :  One  soil  map,  1  alkali  map.     By 

Louis  Mesmer. 
Soil  Survey  of  the  San  Jose  Area,  California  (parts  of  Santa  Clara  and 

Alameda  counties,  313  square  miles)  :  One  soil  map.    By  Macy  H.  Lapham. 

(Exhausted.) 
Soil  Survey  of  the  San  Luis  Valley,  Colorado   (parts  of  Saguache,  Rio 

Grande,  and  Costilla  counties,  628  square  miles)  :  One  soil  map,  1  alkali 

map.    By  J.  Garnett  Holmes. 
Soli  Survey  of  the  Connecticut  Valley  (parts  of  Hartford  County.  Conn., 

and  Franklin,  Hampshire,  and  Hampden  counties,  Mass.,  1,314  square 

miles)  :  Two  soil  maps.    By  Elmer  O.  Flppin. 
Soil  Survey  of  the  Dover  Area,  Delaware  (part  of  Kent  County,  314  square 

miles)  :  One  soil  map.    By  F.  E.  Bonsteel  and  O.  L.  Ayrs. 
Soil  Survey  of  Gadsden  County,  Florida  (548  square  miles)  :  One  soil  map. 

By  Elmer  O.  Fippln  and  Aldert  S.  Root. 
Soil  Survey  of  the  Fort  Valley  Area,  Georgia  (parts  of  Macon  and  Houston 

counties,  186  square  miles) :  One  soil  map.     By  William  G.  Smith  and 

William  T.  Carter,  Jr. 
Soil  Survey  of  the  Blackfoot  Area,  Idaho  (parts  of  Fremont  and  Bingham 

counties,  428  square  miles)  :  Two  soil  maps.    By  W.  E.  Mcl^ndon. 
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Soil  Survey  of  Johnson  County,  Illinois  (339  square  miles)  :  One  soil  map. 

By  George  N.  CJoflfey  and  party. 
Soil  Survey  of  Knox  County,  Illinois  (717  square  miles)  :  One  soil  map. 

By  George  N.  CJoflfey  and  party. 
Soil  Survey  of  McLean  County,  Illinois  (1,150  square  miles)  :  One  soil  map. 

By  George  N.  CJoflfey  and  party. 
Soil  Survey  of  Sangamon  County,  Illinois   (886  square  miles)  :  One  soil 

map.    By  George  N.  Coflfey  and  party. 
Soil  Survey  of  Winnebago  County,  Illinois  (526  square  miles)  :  One  soil 

map.    By  George  N.  Coffey  and  party. 
Soil  Survey  of  Madison  County,  Indiana  (435  square  miles)  :  One  soil  map. 

By  R.  T.  Avon  Burke  and  La  Mott  Ruhlen. 
Soil  Survey  of  Cerro  Gordo  CJounty,  Iowa  (567  square  miles) :  One  soil  map. 

By  Herbert  W.  Mnreau  and  Grove  B.  Jones. 
Soil  Survey  of  Story  County,  Iowa  (.576  square  miles)  :  One  soil  map.    By 

Herbert  W.  Marean  and  Grove  B.  Jones. 
Soil  Survey  of  the  Parsons  Area,  Kansas  (parts  of  Labette  and  Cherokee 

counties,  30S  square  miles)  :  One  soil  map.    By  J.  A.  DralTe. 
Soil  Survey  of  the  Russell  Area.  Kansas   (part  of  Russell  0>unty,  270 

square  miles)  :  One  soil  map.    By  A.  W.  Mangum  and  J.  A.  Drake. 
Soil  Survey  of  Mason  County,  Kentucky  (225  square  miles) :  One  soil  map. 

By  R.  T.  Avon  Burke  and  La  Mott  Ruhlen. 
Soil  Survey  of  Scott  C!ounty,  Kentucky  (280  square  miles) :  One  soil  map. 

By  R.  T.  Avon  Burke. 
Soil  Survey  of  Acadia  Parish,  Louisiana  (636  square  miles)  :  One  soil  map. 

By  Thomas  D.  Rice  and  Lewis  Griswold. 
Soil  Survey  of  the  New  Orleans  Area,  Louisiana  (parts  of  Orleans,  Plaque- 
mines, Jefferson,   St.  Charles,   and   St.  John  the  Baptist  parishes,  410 

square  miles)  :  One  soil  map.    By  Thomas  D.  Rice  and  Lewis  Griswold. 
Soil  Survey  of  the  Ouachita  Area,  Louisiana  (part  of  Ouachita  Parish,  605 

square  miles)  :  One  soil  map.    By  Thomas  D.  Rice  and  (George  N.  Coffey. 
Soil  Survey  of  Worcester  County,  Maryland  (463  square  miles)  :  One  soil 

map.    By  F.  E.  Bonsteel  and  William  T.  Carter,  jr.     (Exhausted.) 
Soil  Survey  of  the  Pontlac  Area,  Michigan  (part  of  Oakland  C3ounty,  307 

square  miles)  :  One  soil  map.    By  Henry  J.  Wilder  and  W.  J.  Geib. 
Soil  Survey  of  the  Marshall  Area,  Minnesota   (part  of  Lyon  County,  233 

square  miles)  :  One  soil  map.     By  Henry  J.  Wilder. 
Soil  Survey  of  Shelby  County,  Missouri  (511  square  miles)  :  One  soil  map. 

By  R.  T.  Avon  Burke  and  La  Mott  Ruhlen. 
Soil  Survey  of  the  McNeill  Area,  Mississippi   (parts  of  Pearl  River  and 

Hancock  counties,   198  square  miles)  :   One  soil  map.    By  William  G. 

Smith  and  WilHam  T.  Carter,  Jr. 
Soil  Survey  of  the  Grand  Island  Area,  Nebraska  (parts  of  Hall,  Buffalo,  and 

Hamilton  counties,  446  square  miles)  :  One  soil  map.    By  W.  Edward 

Heam  and  James  L.  Burgess. 
Soil  Survey  of  the  Stanton  Area,  Nebraska  (parts  of  Pierce,  Wayne,  Madi- 
son, and  Stanton  counties,  323  square  miles) :  One  soil  map.    By  W. 

Edward  Heam  and  James  L.  Burgess. 
Soil  Survey  of  the  liOng  Island  Area,  New  York  (parts  of  Kings,  Queens, 

Nassau,  and  Suffolk  counties,  845  square  miles)  :  Two  soil  maps.    By 

Jay  A.  Bonsteel  and  party.     (Exhausted.) 
Soil  Survey  of  the  Syracuse  Area,  New  York  (parts  of  Oswego  and  Onon- 
daga counties,  416  square  miles)  :  One  soil  map.    By  F.  E.  Bonsteel, 

William  T.  Carter,  Jr.,  and  O.  L.  Ayrs. 
Soil  Survey  of  the  Asheville  Area,  North  (Carolina   (parts  of  Buncombe, 

Madison,  and  Haywood  counties,  497  square  miles) :  One  soil  map.    By 

J.  E.  Lapham  and  F.  N.  Meeker. 
Soil  Survey  of  the  Craven  Area,  North  Carolina  (parts  of  Pitt,  Craven,  and 

Jones  counties,  897  square  miles)  :  One  soil  map.    By  George  N.  Ck)ffey 

and  William  G.  Smith. 
Soil  Survey  of  the  Fargo  Area,  North  Dakota  (part  of  Cass  County,  406 

squnro  miles)  :  One  soil  map.    By  Thomas  A.  Caine. 
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Soli  Survey  of  the  Jamestown  Area,  North  Dakota  (parts  of  Stutsman  and 

Barnes  counties,  496  square  miles)  :  One  soil  map.    By  Thomas  A.  Caine 

and  A.  E.  Kocher. 
Soil  Survey  of  the  Ashtabula  Area,  Ohio  (part  of  Ashtabula  County,  340 

square  miles) :  One  soil  map.    By  J.  O.  Martin  and  E.  P.  Carr. 
Soil  Survey  of  the  Baker  City  Area,  Oregon   (part  of  Baker  County,  158 

square  miles)  :  One  soil  map,  1  alkali  map,  1  black  alkali  map,  1  under- 
ground water  map.    By  Charles  A.  Jensen  and  W.  W.  Mackie. 
Soil  Survey  of  the  Salem  Area,  Oregon  (parts  of  Marion  and  Polk  counties, 

284  square  miles)  :  One  soil  map.    By  Charles  A.  Jensen. 
Soil  Survey  of  the  Lockhaven  Area,  Pennsylvania  (part  of  Clinton  County, 

278  square  miles)  :  One  soil  map.    By  J.  O.  Martin. 
Soil  Survey  of  the  Campobello  Area,  South  Carolina  (parts  of  Greenville 

and  Spartanburg  counties,  515  square  miles) :  One  soil  map.    By  A.  W. 

Mangum  and  Aldert  S.  Root. 
Soil  Survey  of  the  Brookings  Area,   South   Dakota    (part  of  Brookings 

County,  484  square  miles)  :  One  soil  map.    By  Frank  Burnett,  jr. 
Soil  Survey  of  Davidson  County,  Tennessee  (501  square  miles)  :  One  soil 

map.    By  William  G.  Smith  and  Hugh  H.  Bennett. 
Soil  Survey  of  the  Pikeville  Area,  Tennessee  (parts  of  Van  Buren,  Bledsoe, 

Rhea,  and  Sequatchie  counties,  440  square  miles) :  One  soil  map.     By 

Henry  J.  Wilder  and  W.  J.  Geib. 
Soil  Survey  of  the  Jacksonville  Area,  Texas  (part  of  Cherokee  County,  1(X) 

square  miles) :  One  soil  map.     By  W.  Edward  Heam  and  James  L. 

Burgess. 
Soil  Survey  of  the  Lufkin  Area,  Texas  (part  of  Angelina  County,  99  square 

miles) :  One  soil  map.    By  W.  Edward  Heam  and  party. 
Soil  Survey  of  the  Nacogdoches  Area,  Texas  (part  of  Nacogdoches  Ounty, 

97  square  miles)  :  One  soil  map.     By  W.  Edward  Heam  and  James  L. 

Burgess. 
Soil  Survey  of  the  Paris  Area,  Texas  (part  of  Lamar  County,  548  square 

miles)  :  One  soil  map.    By  Thomas  A.  Caine  and  A.  El  Kocher. 
Soil  Survey  of  the  Woodville  Area,  Texas  (part  of  Tyler  CJounty,  100  square 

miles)  :  One  -soil  map.    By  J.  E.  Lapham  and  party. 
Soil  Survey  of  the  Provo  Area,  Utah   (part  of  Utah  County,  373  square 

miles)  :  Two  soil  maps,  2  alkali  maps,  2  black  alkali  maps  (Plates  II  and 

III),  2  underground  water  maps.    By  Alfred  M.  Sanchez. 
Soil  Survey  of  the  Leesburg  Area,  Virginia  (parts  of  Loudoun  County,  Va., 

Frederick  and  Washington  counties,  Md.,  and  Jefferson  County,  W.  Va., 

419  square  miles)  :  One  soil  map.    By  William  T.  Carter,  Jr.,  and  W.  S. 

Lyman. 
Soil  Survey  of  the  Norfolk  Area,  Virginia  (parts  of  Princess  Anne,  Nanse- 

mond,  and  Norfolk  counties,  303  square  miles)  :  One  soil  map.    By  J.  B. 

Lapham.     (Exhausted.) 
Soil  Survey  of  the  Vlroqua  Area,  Wisconsin  (parts  of  Monroe  and  Vernon 

counties,  504  square  miles)  :  One  soil  map.    By  William  G.  Smith. 
Soil  Survey  of  the  Laramie  Area,  Wyoming  (part  of  Albany  County,  309 

square  miles)  :  One  soil  map,  1  alkali  map,  1  black  alkali  map.    By  N.  P. 

Neill  and  party. 

Field  operations  of  the  Bureau  of  Soils,  1904.  (Sixth  Report.)  By 
Milton  Whitney,  Chief.  With  accompanying  papers  by  assistants 
in  charge  of  field  parties.  Pp.  1,159,  pi.  1,  figs.  45,  maps  53.  1905. 
Price,  ^.75. 

ADVANCE     SHEETS. 

Soil  Survey  of  Rhode  Island   (1,085  square  miles) :  Two  soil  maps.     By 

F.  E.  Bonsteel  and  E.  P.  Carr. 
Soil  Survey  of  the  Vergennes  Area,  Vermont- New  York  (parts  of  Addison 

Ck)unty,  Vt.,  and  Essex  (bounty,  N.  Y.,  387  square  miles)  :  One  soil  map. 

By  Henry  J.  Wilder  and  H.  L.  Belden. 
Soil  Survey  of  the  Auburn  Area,  New  York  (part  of  Cayuga  County,  461 

square  miles) :  One  soil  map.    By  J.  E.  Lapham  and  Hugh  H.  Bennett 
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Soil  Son^ey  of  Adams  County,  Pennsylvania  (634  square  miles) :  One  soil 

map.    By  Henry  J.  Wilder  and  H.  L.  Belden. 
Soil  Survey  of  Appomattox  County,  Virginia  (340  square  miles) :  One  soil 

map.    By  Thomas  A.  Oalne  and  Hugh  H.  Bennett. 
Soil  Survey  of  Lancaster  Ck)unty,  South  (Carolina  (486  square  miles)  :  One 

soil  map.    By  Aldert  S.  Root  and  L.  A.  Hurst. 
Soil  Survey  of  the  Orangeburg  Area,  South  Carolina  (part  of  Orangeburg 

County,  710  square  miles)  :  One  soil  map.    By  Frank  Bennett  and  party. 
Soil  Survey  of  the  Charleston  Area,  South  Carolina   (parts  of  Charleston 

and  Colleton  counties,  352  square  miles)  :  One  soil  map.    By  F.  E.  Bon- 
steel  and  B.  P.  CJarr. 
Soil  Survey  of  Dodge  CJounty,  G^rgia  (489  square  miles)  :  One  soil  map. 

By  Charles  W.  Ely  and  A.  M.  GrlflPen. 
Soil  Survey  of  the  Balnbrldge  Area,  Georgia  (part  of  Decatur  Ounty,  364 

square  miles)  :  One  soil  map.    By  Elmer  O.  Flppln  and  J.  A.  Drake. 
Soil  Survey  of  the  Gainesville  Area,  Florida  (parts  of  Alachua,  Levy,  and 

Marion  counties,  485  square  miles)  :  One  soil  map.    By  Thomas  D.  Rice 

and  W.  J.  Geib. 
Soil  Survey  of  Macon  Ck)unty,  Alabama  (621  square  miles) :  One  soil  map. 

By  Henry  J.  Wilder  and  Hugh  H.  Bennett. 
Soil  Survey  of  Sumter  County,  Alabama  (893  square  miles) :  One  soil  map. 

By  William  G.  Smith  and  Fred  N.  Meeker. 
Soil  Survey  of  the  Jackson  Area,  Mississippi  (parts  of  Hinds  and  Rankin 

counties,  787  square  miles)  :  One  soil  map.    By  J.  O.  Martin  and  O.  L. 

Ayrs. 
Soil  Survey  of  the  Blloxl  Area,  Mississippi  (part  of  Harrison  County,  616 

square  miles) ;  One  soil  map.    By  W.  Edward  Heam  and  M.  E.  Carr. 

(Exhausted.) 
Soil  Survey  of  De  Soto  Parish,  Louisiana   (825  square  miles) :  One  soil 

map.    By  Grove  B.  Jones  and  La  Mott  Ruhlen. 
Soil  Survey  of  Anderson  County,  Texas   (1,060  square  miles) :  One  soil 

map.    By  William  T.  Charter,  Jr.,  and  A.  E.  Kocher. 
Soil  Survey  of  the  Austin  Area,  Texas  (parts  of  Bastrop,  CJaldwell,  Hays, 

Travis,  and  Williamson  counties,  705  square  miles)  :  One  soil  map.     By 

A.  W.  Mangum  and  H.  L.  Belden. 
Soil  Survey  of  the  San  Antonio  Area,  Texas  (part  of  Bexar  CJounty,  484 

square  miles)  :  One  soil  map.    By  Thomas  A.  Calne  and  W.  S.  Lyman. 
Soil  Survey  of  Lawrence  CJounty,  Tennessee  (618  square  miles) :  One  soil 

map.    By  Charles  N.  Mooney  and  O.  L.  Ayrs. 
Soil  Survey  of  the  Greeneville  Area,  Tennessee-North  Carolina  (parts  of 

Greene,   Hawkins,   Cocke,   and    Sullivan   counties,   Tenn.,   and   Madison 

County,  N.  C,  664  square  miles)  :  One  soil  map.    By  Charles  N.  Mooney 

and  O.  L.  Ayrs. 
Soil  Survey  of  Warren  County,  Kentucky   (533  square  miles)  :  One  soil 

map.    By  Thomas  D.  Rice  and  W.  J.  Geib. 
Soil  Survey  of  the  Wooster  Area,  Ohio  (parts  of  Wayne,  Stark,  and  Sum- 
mit counties,  469  square  miles)  :  One  soil  map.    By  Thomas  A.  Calne  and 

W.  S.  Lyman. 
Soil  Survey  of  Coshocton  County,  Ohio  (551  square  miles) :  One  soil  map. 

By  Thomas  D.  Rice  and  W.  J.  Geib. 
Soil  Survey  of  the  Munlslng  Area,  Michigan   (part  of  Alger  CJounty,  407 

square  miles)  :  One  soil  map.    By  Thomas  D.  Rice  and  W.  J.  (3elb. 
Soil  Survey  of  the  Saginaw  Area,  Michigan  (parts  of  Saginaw,  Bay,  Tus- 
cola, and  Huron  counties,  984  square  miles)  :  One  soil  map.    By  W.  E. 

McLendon  and  M.  Earl  Carr. 
Soil  Survey  of  the  Alma  Area,  Michigan  (part  of  Gratiot  CJounty,  283  square 

miles)  :  One  soil  map.    By  W.  Edward  Heam  and  A.  M.  Griff«i. 
Soil  Survey  of  the  Owosso  Area,  Michigan  (part  of  Shiawassee  County,  270 

square  miles)  :  One  soil  map.    By  A.  W.  Mangum  and  Charles  J.  Mann. 
Soil  Survey  of  Marshall  County,  Indiana  (445  square  miles) :  One  soil  map. 

By  Frank  Bennett  and  Charles  W.  Ely. 
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Soil  Survey  of  Scott  County,  Indiana   (197  square  miles)  :  One  soil  map. 

By  A.  W.  Mangum  and  N.  P.  Nelll. 
Soil  Survey  of  the  Boonville  Area,  Indiana  (parts  of  Warrick  and  Spencer 

counties,  264  square  miles)  :  One  soil   map.    By  A.   W.   Mangum   and 

N.  P.  Neill. 
Soil  Survey  of  the  Superior  Area,  Wisconsin-Minnesota  (parts  of  Douglas 

County,  Wis.,  and  St.  Louis  County,  Minn.,  483  square  miles) :  One  soil 

map.    By  Thomas  A.  Calne  and  W.  S.  Lyman. 
Soil  Survey  of  Tama  County,  Iowa  (720  square  miles)  :  One  soil  map.    By 

Charles  W.  Ely,  George  N.  Coffey,  and  A.  M.  Griffen. 
Soil  Survey  of  Saline  County,  Missouri  (748  square  miles) :  One  soil  map. 

By  M.  Barl  Carr  and  H.  L.  Belden. 
Soil  Survey  of  the  O'Fallon  Area,  Missouri-Illinois  (parts  of  Lincoln,  St 

Charles,  and  St.  Louis  counties.  Mo.,  and  Calhoun  CJounty,  111.,  620  square 

miles)  :  One  soil  map.    By  Elmer  O.  Fippin  and  J.  A.  Drake. 
Soil  Survey  of  Webster  County,  Missouri    (605  square  miles) :  One  soil 

map.    By  J.  A.  Drake  and  A.  T.  Strahorn. 
Soil  Survey  of  the  Kearney  Area,  Nebraska   (parts  of  Dawson,  Buffalo, 

Phelps,  Kearney,  and  Gosper  counties,  792  square  miles)  :  One  soil  map, 

1  alkali  map  (colored  plate).    By  J.  O.  Martin  and  A.  T.  Sweet 
Soil  Survey  of  Allen  County,  Kansas  (504  square  miles) :  One  soil  map. 

By  J.  A.  Drake  and  W.  E.  Tharp. 
Soil  Survey  of  the  Garden  City  Area,  Kansas  (parts  of  Finney  and  Gray 

counties,  336  square  miles) :  One  soil  map.    By  James  L.  Burgess  and 

George  N.  Coffey. 
Soil  Sun'ey  of  the  Cando  Area,  North  Dakota   (part  of  Towner  County, 

283  square  miles)  :  One  soil  map.    By  Elmer  O.  Fippin  and  James  L. 

Burgess. 
Soil  Survey  of  the  Greeley  Area,  Colorado  (parts  of  Weld  and  Larimer 

counties,  687  square  miles)  :  One  soil  map.    By  J.  Gamett  Holmes  and 

N.  P.  Neill. 
Soil  Survey  of  the  Bear  River  Area,  Utah  (part  of  Box  Elder  County,  334 

square  miles)  :  One  soil  map,  1  alkali  map,  1  underground  water  map. 

By  Charles  A.  Jensen  and  A.  T.  Strahorn. 
Soil  Survey  of  the  Yuma  Area,  Arizona-California  (parts  of  Yuma  County 

Ariz.,  and  San  Diego  County,  (3al.,  340  square  miles) :  One  soil  map,  1 

alkali  map.    By  J.  Gamett  Holmes,  Charles  A.  Jenson,  Herbert  W.  Ma- 

rean,  N.  P.  Neill,  Aldert  S.  Root,  W.  ?3.  McLendon,  J.  L.  Burgess,  A.  T. 

Strahorn,  and  A.  T.  Sweet 
SoD  Survey  of  the  Sacramento  Area,  California  (parts  of  Sacramento,  Sut- 
ter, Yuba,  Placer,  and  Eldorado  counties,  924  square  miles)  :  One  soil 

map.    By  Macy  H.  Lapham  and  W.  W.  Mackle. 
Soil  Survey  of  the  Bakersfleld  Area,  California  (part  of  Kern  CJounty.  195 

square  miles) :  One  soil  map,  1  alkali  map,  1  black  alkali  map.    By  Macy 

H.  Lapham  and  Charles  A.  Jensen. 
Soil  Survey  of  the  San  Bernardino  Area,  California  (parts  of  Los  Angeles, 

Riverside,  and  San  Bernardino  counties,  755  square  miles)  :  One  soil 

map.    By  J.  Gamett  Holmes,  N.  P.  Neill,  W.  E.  McLendon,  A.  T.  Sweet, 

Aldert  S.  Root,  and  Herbert  W.  Marean. 

Field  operations  of  the  Bureau  of  Soils,  1905.  (Seventh  Report.) 
By  Milton  Whitney,  Chief.  With  accompanying  papers  by  assist- 
ants in  charge  of  field  parties.  Pp.  1,089,  pi.  2,  ngs.  45,  maps  47. 
1906.     Price,  $4.50. 

ADVANCE   SHEETS. 

Soil  Survey  of  Blount  County,  Alabama  (625  square  miles)  :  One  soil  map. 

By  William  G.  Smith  and  F.  N.  Meeker. 
Soil  Survey  of  Dallas  County,  Alabama  (992  square  miles) :  One  soil  map. 

By  E.  P.  Carr,  W.  Edward  Hearn,  Hugh  H.  Bennett,  and  R.  T.  Avon 

Burke. 
Soil  Survey  of  Lauderdale  County,  Alabama  (708  square  miles)  :  One  soil 

map.    By  F.  E.  Bonsteel,  Orla  L.  Ayrs,  Thomas  D.  Rice,  and-E.  P.  Carr. 
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Soil  Survey  of  Montgomery  County,  Alabama  (780  square  miles)  :  One  sol 

map.    By  W.  E.  McLendon  and  Charles  J.  Mann. 
Soil  Survey  of  the  Stockton  Area,  California  (part  of  San  Joaquin  County 

521  square  miles) :  One  soil  map,  1  alkali  map  (colored  plate),  1  blacl 

alkali  map  (colored  plate).    By  Macy  H.  Lapham  and  W.  W.  Mackie. 
Soil  Survey  of  the  Grand  Junction  Area,  Colorado  (part  of  Mesa  Countj 

168  square  miles)  :  One  soil  map,  1  alkali  map.    By  J.  Gamett  Holme 

and  Thomas  D.  Rice. 
Soil  Survey  of  Leon  County,  Florida   (675  square  miles)  :  One  soil  mar 

By  Henry  J.  Wilder,  J.  A.  Drake,  Grove  B.  Jones,  and  W.  J.  Geib. 
Soil   Survey  of  Spalding  County,  Georgia    (205  square  miles)  :   One  sol 

map.    By  J.  E.  Lapham,  W.  S.  Lyman,  and  Charles  W.  Ely. 
Soil  Survey  of  Newton  County,  Indiana  (393  square  miles) :  One  soil  map 

By  N.  P.  Nelll  and  W.  E.  Tharp, 
Soil  Survey  of  Tippecanoe  County,  Indiana  (499  square  miles)  :  One  soi 

map.    By  N.  P.  Nelll  and  W.  E.  Tharp. 
Soil  Survey  of  Brown  CJounty,  Kansas  (573  square  miles) :  One  soil  map 

By  James  L.  Burgess  and  W.  E.  Tharp. 
Soil  Sur\ey  of  Madison  County,  Kentucky  (437  square  miles)  :  One  soi 

map.    By  A.  M.  Griffen  and  Orla  L.  Ayrs. 
Soil  Survey  of  McCracken  County,  Kentucky  (242  square  miles) :  One  soil 

map.    By  Thomas  D.  Rice. 
Soil  Survey  of  East  Baton  Rouge  Parish,  Louisiana  (451  square  miles) : 

One  soil  map.    By  Charles  W.  Ely,  H.  W.  Marean,  and  N.  P.  Neill. 
Soil  Survey  of  Tangipahoa  Parisli,  Louisiana  (788  square  miles) :  One  soil 

map.    By  A.  M.  Griffen  and  Thomas  A.  Caine. 
Soil  Survey  of  the  Oxford  Area,  Michigan  (part  of  Oakland  County,  21C 

square  miles)  :  One  soil  map.    By  Grovfe  B.  Jones  and  M.  Earl  CJarr. 
Soil  Survey  of  the  Carlton  Area,  Minnesota -Wisconsin  (parts  of  Carltot 

and  St.  Louis  counties,  Minnesota  and  Douglas  0>unty,  Wisconsin,  41^ 

square  miles)  :  One  soil  map.     By  W.  J.  Geib  and  Grove  B.  Jones. 
Soil  Survey  of  the  Crystal  Springs  Area.  Mississippi   (parts  of  Simpsoi 

and  Copiah  counties,  231  square  miles)  :  One  soil  map.     By  James  L 

Burgess  and  W.  E.  Tharp. 
Soil  Survey  of  Crawford  County,  Missouri   (747  square  miles)  :  One  soil 

map.    By  W.  E3dward  Heam  and  Charles  J.  Mann. 
Soil  Survey  of  Scotland  County,  Missouri  (440  square  miles)  :  One  soil  map, 

By  W.  Edward  Heam  and  Charles  J.  Mann. 
Soil  Survey  of  the  Gallatin  Valley  Area,  Montana  (part  of  Gallatin  CJounty, 

325  square  miles)  :  One  soil  map.    By  Macy  H.  Lapham  and  Charles  W 

Ely.  • 

Soil  Survey  of  Sarpy  County,  Nebraska  (227  square  miles)  :  One  soil  map 

By  A.  E.  Kocher  and  Lewis  A.  Hurst 
Soil  Survey  of  the  Binghamton  Area,  New  York  (part  of  Broome  County, 

229  square  miles)  :  One  soil  map.    By  Elmer  O.  Fippin  and  William  T 

Charter,  Jr. 
Soil  Survey  of  Tompkins  County,  New  York  (493  square  miles)  :  One  soil 

map.     By  Jay  A.  Bonsteel,  Elmer  O.  Fippin,  and  William  T.  Carter,  Jr. 
Soil  Survey  of  Duplin  County,  North  CJarolina   (824  square  miles)  :  One 

soil  map.     By  Aldert  S.  Root  and  Lewis  A,  Hurst. 
Soil  Survey  of  Pasquotank  and  Perquimans  counties.  North  Carolina  (461 

square  miles)  :  One  soil  map.    By  J.  K  Lapliam  and  W.  S.  Lyman.     (Ex- 
hausted. ) 
Soil  Survey  of  the  CJarrlngton  Area,  North  Dakota   (parts  of  Foster  and 

Griggs  counties,  432  square  miles)  :  Two  soil  maps.    By  A.  E.  Kocher  and 

Lewis  A.  Hurst 
Soil  Survey  of  the  Cleveland  Area,  Ohio  (parts  of  Lorain,  Summit,  Cuya- 
hoga, and  Medina  counties,  509  square  miles) :  One  soil  map.    By  J.  E. 

Lapham  and  Charles  N.  Mooney. 
Soil  Survey  of  the  Westerville  Area,  Ohio  (parts  of  Delaware,  Franklin, 

Licking,  Madison,  and  Union  counties,  476  square  miles)  :  One  soil  map. 

By  J.  E.  Lapham  and  Charles  N.  Mooney. 
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Soil   Survey  of  Chester  CJounty,   Pennsylvania    (760  square  miles)  :  One 

soil  map.    By  Henry  J.  Wilder.  W.  J.  Gelb,  Thomas  A.  Caine,  and  Wil- 
liam T.  Carter,  jr.     (Exhausted.) 
Soil  Survey  of  Montgomery  County,  Pennsylvania  (496  square  miles)  :  One 

soil  map.    By  Henry  J.  Wilder,  A.  T.  Strahom,  and  W.  J.  Gelb. 
Soil  Survey  of  Cherokee  County,  South  CJarollna  (361  square  miles)  :  One 

soil  map.    By  J.  A.  Drake  and  H.  L.  Belden. 
Soil  Survey  of  York  County,  South  Carolina  (669  square  miles)  :  One  soil 

map.    By  J.  A.  Drake  and  H.  L.  Belden. 
Soil  Survey  of  Henderson  County,  Tennessee  (499  square  miles)  :  One  soil 

map.    By  M.  £2arl  Carr  and  Frank  Bennett. 
Soil  Sfurvey  of  Houston  County,  Texas  (1,192  square  miles)  :  One  soil  map. 

By  William  T.  Carter,  Jr.,  and  A.  E.  Kocher. 
Soil  Survey  of  Lavaca  County,  Texas  (995  square  miles)  :  One  soil  map. 

By  Charles  N.  Mooney,  Frank  Bennett,  A.  T.  Strahom,  and  H.  L.  Belden. 
Soil  Survey  of  Lee  County,  Texas  (666  square  miles)  :  One  soil  map.     By 

James  L.  Burgess  and  W.  S.  Lyman. 
Soil  Survey  of  the  Waco  Area,  Texas   (parts  of  Bosque  and  McLennan 

counties,  495  square  miles)  :  One  soil  map.    By  A.   W.  Mangum  and 

M.  Earl  Orr. 
Soil  Survey  of  Hanover  CJounty,  Virginia  (475  square  miles)  :  One  soil  map. 

By  Hugh  H.  Bennett  and  W.  E.  McLendon. 
Soil  Survey  of  Louisa  County,  Virginia  (505  square  miles)  :  One  soil  map. 

By  Hugh  H.  Bennett  and  W.  E.  McLendon. 
Soil  Survey  of  the  Yorktown  Area,  Virginia  (Elizabeth  City,  York,  James 

City,  Gloucester,  and  Warwick  counties,  598  square  miles)  :  One  soil  map. 

By  R.  T.  Avon  Burke  and  Aldert  S.  Root. 
Soil  Survey  of  Island  County,  Washington   (233  square  miles) :  One  soil 

map.    By  E.  P.  Carr  and  A.  W.  Mangum. 
Soil  Survey  of  the  Everett  Area,  Washington  (part  of  Snohomish  County, 

525  square  miles)  :  One  soil  map.    By  E.  P.  C^rr  and  A.  W.  Mangum. 
Soil  Survey  of  Upshur  County,  West  Virginia  (330  square  miles)  :  One  soil 

map.    By  A.  M.  Griffon  and  Orla  L.  Ayrs. 
Soil  Survey  of  Portage  County,  Wisconsin   (797  square  miles)  :  One  soil 

map.    By  F.  N.  Meeker  and  R.  T.  Avon  Burke. 

Field  Operations  of  the  Bureau  of  Soils,  1906.  (Eighth  Report.) 
By  MUton  Whitney,  Chief.  With  accompanying  papers  by  assist- 
ants in  charge  of  field  parties.  Pp.  1,033,  figs.  34,  maps  35.  1908. 
Price  $4.40. 

ADVANCE   SHEETS. 

Soil  Survey  of  Lee  County,  Alabama   (629  square  miles)  :  One  soil  map. 

By  W.  Edward  Heam  and  W.  J.  Geib. 
Soil  Survey  of  the  Fayetteville  Area,  Arkansas  (parts  of  Benton  and  Wash- 
ington counties,  569  square  miles)  :  One  soil  map.     By  Henry  J.  Wilder 

and  Charles  F.  Shaw. 
Soil  Sur\'ey  of  Prairie  County,  Arkansas  (613  square  miles) :  One  soil  map. 

By  William  T.  Carter,  Jr.,  F.  N.  Meeker.  Howard  C.  Smith,  and  E.  U 

Worthen. 
Soil  Survey  of  Escambia  County,  Florida  (575  square  miles) :  One  soil  map. 

By  A.  M.  GrifTen,  J.  A.  Drake,  H.  L.  Belden,  and  L.  A.  Kolbe. 
Soil  Survey  of  the  Waycross  Area,  Georgia    (part  of  Ware  County,  535 

square  miles)  :  One  soil  map.    By  M.  Earl  Carr  and  W.  E.  Tharp. 
Soil  Survey  of  Greene  County,  Indiana  (635  square  miles)  :  One  soil  map. 

By  W.  E.  Tharp  and  Charles  J.  Mann. 
Soil  Survey  of  the  Tishomingo  Area,  Indian  Territory  (part  of  District  No. 

22,  343  square  miles) :  One  soil  map.    By  Thomas  D.  Rice  and  Orla  L. 

Ayrs. 
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Soil  Sorvey  of  Riley  County,  Kansas  (635  square  miles)  :  One  soil  map. 

By  William  T.  Carter,  Jr.,  and  Howard  C.  Smith. 
Soil  Survey  of  Caddo  Parish,  Louisiana  (860  square  miles) :  Two  soil  maps. 

By  James  L.  Burgess,  Lewis  A.  Hurst,  Henry  J.  Wilder,  and  Charles  F. 

Shaw. 
Soil  Survey  of  Cass  County,  Michigan  (500  square  miles) :  Cue  soil  map. 

By  W.  J.  Gelb. 
Soil  Survey  of  Blue  Earth  County,  Minnesota  (749  square  miles)  :  One  soil 

map.    By  Hugh  H.  Bennett  and  Lewis  A.  Hurst 
Soil  Survey  of  the  Crooljston  Area,  Minnesota  (part  of  Polk  County,  779 

square  miles)  :  One  soil  map.    By  A.  W.  Mangum  and  Frank  C.  Schroeder. 
Soil  Survey  of  Montgomery  County,  Mississippi  (370  square  miles) :  One  soil 

map.    By  Thomas  A.  dJaine  and  Frank  C.  Schroeder. 
Soil  Survey  of  Pontotoc  County,  Mississippi  (368  square  miles) :  Oae  soil 

map.    By  Frank  Bennett  and  R.  A.  Winston. 
Soil  Survey  of  Putnam  County,  Mlssourt  (523  square  miles) :  One  soil  map. 

By  Charles  J.  Mann  and  W.  E.  Tharp. 
Soil  Survey  of  Lancaster  County,  Nebraska  (858  square  miles) :  One  soil 

map.    By  James  L.  Burgess  and  E.  L.  Worthea. 
Soil  Survey  of  Merrtmack  County,  New  Hampshire  (923  square  miles) : 

One  soil  map.    By  Charles  N.  Mooney,  H.  L.  Westover,  and  Frank  Ben- 
nett 
Soil  Survey  of  Niagara  Ck>unty,  New  York  (547  square  miles) :  One  soil 

map.    By  Elmer  O.  Fipp^i,  Grove  B.  Jones,  W.  J.  Gelb,  Orla  L.  Ayrs,  and 

C.  W.  Mann. 
Soil  Survey  of  Madison  County,  New  York  (649  square  miles) :  One  soil 

map.    By  M.  Earl  Oirr,  A.  M.  Qriffoi,  and  Ora  Lee,  jr.    (Exhausted.) 
Soil  Survey  of  Chowan  Ck>unty,  North  Carolina  (178  square  miles) :  One 

soil  map.    By  W.  Edward  Heam,  assisted  by  G.  M.  MacNider,  of  the 

State  department  of  agrtculture. 
Soil  Survey  of  New  Hanover  County,  North  CSarollna  (18  square  miles) : 

One  soil  map.    By  J.  A.  Drake  and  H.  L.  Belden.    (Exhausted.) 
Soil  Survey  of  Transylvania  (bounty,  North  (I^rollna  (372  square  miles)  : 

One  soil  map.    By  W.  Edward  Heam,  assisted  by  G.  M.  MacNider,  of  the 

State  d^>artment  of  agriculture. 
Soil  Survey  of  Ransom  County,  North  Dakota  (856  square  miles) :  One  soil 

map.    By  Charles  W.  Ely,  assisted  by  Rex  B.  Willard  and  J.  T.  Weaver. 
Soil  Survey  of  the  Wllliston  Area,  North  Dakota  (part  of  Williams  County. 

585  square  miles) :  One  soil  map.    By  Thomas  D.  Rice. 
Soil  Survey  of  Meigs  C>)unty,  Ohio  (443  square  miles) :  One  soil  map.     By 

F.  N.  Meeker  and  G.  W.  Tailby,  Jr. 
Soil  Survey  of  Oklahoma  Ctounty,  Oklahoma  (650  square  miles)  ;  One  soil 

map.    By  W.  E.  McLendon  and  Grove  B.  Jones. 
Soil  Survey  of  Grainger  County,  Tennessee  (307  square  miles) :  One  soil 

map.    By  W.  E.  McLendon  and  W.  S.  Lyman. 
Soil  Survey  of  Madison  County,  Tennessee  (561  square  miles) :  One  soli 

map.    By  W.  S.  Lyman,  W.  E.  McLendon,  and  Frank  Bennett. 
Soil  Survey  of  the  Henderson  Area,  Texas  (part  of  Rusk  County,  506- square 

miles) :  One  soil  map.    By  Charles  W.  Ely  and  A  E.  Kocher. 
Soil  Survey  of  the  Laredo  Area,  Texas  (part  of  Webb  County,  156  square 

miles) :  One  soil  map.    By  A.  W.  Mangum  and  Ora  Lee,  jr. 
Soil  Survey  of  the  San  Marcos  Area,  Texas  (parts  of  Hays,  Guadalupe, 

Caldwell,  and  Bastrop  counties,  420  square  miles) :  One  soil  map.      Bjr 

A.  W.  Mangum  and  W.  8.  Lyman. 
Soil  Survey  of  Chesterfield  County,  Virginia  (478  square  miles) :  One  soil 

map.    By  Frank  Bennett,  R.  A.  Winston,  W.  J.  Gelb,  and  C.  W.  Mann. 
Soil  Survey  of  the  Wheeling  Area,  West  Virginia  (all  of  Ohio,  Brooke,  and 

Hancock  counties,  and  part  of  Marshall  County,  315  square  miles)  :  One 

soil  map.    By  Thomas  A.  Caine  and  G.  W.  Tailby,  Jr. 
Soil  Survey  of  Racine  County,  Wisconsin  (326  square  miles)  :  One  soil  map. 

By  Grove  B.  Jones  and  Orla  L.  Ayrs. 
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Field  Operations  of  the  Bureau  of  Soils,  1907.  (Ninth  Report.)  By 
Milton  Whitney,  Chief.  With  accompanying  papers  by  assistants 
in  charge  of  field  parties.  Pp.  1062,  figs.  36,  maps  35.  1909. 
Price  $4.50. 

ADVANCE    SHEETS. 

Soil  Survey  of  Butler  County,  Alabama  (771  square  miles)  :   One  soil  map. 

By  A.  E.  Kocher  and  H.  L.  Westover. 
Soil  Survey  of  Marion  County,  Alabama  (739  square  miles)  :  One  soil  map. 

By  Orla  L.  Ayrs,  E.  R.  Allen,  A.  E.  Kocher,  and  H.  L.  Westover. 
Soil  Survey  of  Talladega  County,  Alabama   (750  square  miles)  :    One  soil 

map.    By  Charles  N.  Mooney  and  Charles  J.  Mann. 
Soil  Survey  of  Conway  County,  Arlcansas  (574  square  miles)  :    One  soil 

map.    By  James  L.  Burgess  and  Charles  W.  Ely. 
Soil  Survey  of  the  Colusa  area,  California  (parts  of  Gl^nn,  Colusa,  Tehama, 

and  Butte  counties,  756  square  miles)  :    One  soil  map,  1  alkali  map. 

By  Macy  H.  Lapham,  A.  T.  Sweet,  A.  T.  Strahom,  and  L.  C.  Holmes. 
Soil  Survey  of  the  Redding  area,  California  (part  of  Shasta  County,  200 

square  miles)  :   One  soil  map.    By  Macy  H.  Lapham  and  L.  C.  Holmes. 
The  Soils  of  the  Butte  Valley,  CJalifomia.     (Reconnoissance.)     By  W.  W. 

Mackie. 
Soil  Survey  of  Jefferson  County,  Florida  (585  square  miles)  :  One  soil  map. 

By  Grove  B.  Jones,  W.  E.  Tharp,  and  H.  L.  Belden. 
Soil  Survey  of  the  Minidoka  area,  Idaho   (parts  of  Lincoln  and  Cassia 

counties,  146  square  miles).    By  A.  T.  Strahorn  and  C.  W.  Mann. 
Soil  Survey  of  Marion  County,  Indiana  (389  square  miles) :   One  soil  map. 

By  W.  J.  Gelb  and  Frank  C.  Schroeder. 
Soil  Survey  of  Winn  Parish,  Louisiana  (957  square  miles) :   One  soil  map. 

By  Thomas  A.  Caine,  H.  L.  Belden,  and  L.  L.  Lee. 
Soil  Survey  of  the  E^ston  area,  Maryland  (Queen  Anne,  Talbot,  and  CJaro- 
V    line  counties,  967  square  miles).     By  Hugh  H.  Bennett,  W.  E.  Tharp, 

W.  S.  Lyman,  and  H.  L.  Westover. 
Soil  Survey  of  Prentiss  County,  Mississippi  (415  square  miles)  :    One  soil 

map.    By  W.  J.  Gelb  and  C.  W.  Mann. 
Soil  Survey  of  Oktibbeha  County,  Mississippi  (446  square  miles)  :   One  soil 

map.    By  W.  E.  McLendon  and  Lewis  A.  Hurst 
Soil  Survey  of  Jasper  County,  Mississippi   (675  square  miles)  :    One  soil 

map.    By  E.  L.  Worthen  and  H.  Jennings. 
Soil  Survey  of  the  North  Platte  area,  Nebraska  (part  of  Lincoln  Ounty, 

470  square  miles)  :   One  soil  map.    By  E.  L.  Worthen  and  O.  L.  Eckman. 
Soil  Survey  of  Dutchess  County,  New  York  (800  square  miles)  :    One  soil 

map.    By  Charles  N.  Mooney  and  H.  L.  Belden. 
Soil  Survey  of  Henderson  County,  North  Carolina    (366  square  miles)  : 

One  soil  map.     By  W.  Edward  Heam,  assisted  by  Q.  M.  MacNider,  of 

the  State  department  of  agriculture. 
Soil  Survey  of  Edgecombe  County,  North  Carolhia   (515  square  miles)  : 

One  soil  map.     By  W.  Edward  Heam,  assisted  by  G.  M.  MacNider,  of 

the  State  department  of  agriculture. 
Soil    Survey  of   the   McKenzle   area.   North   Dakota    (part   of  McKenzle 

County,  348  square  miles)  :   One  soil  map.    By  A.  E.  Kocher,  assisted  by 

R.  P.  Stevens,  of  the  Agricultural  and  E3conomic  (Geological  Survey  of 

North  Dakota. 
Soil  Survey  of  the  Morton  area.  North  Dakota  (parts  of  Morton  and  Het- 
tinger counties,  544  square  miles)  :   One  soil  map.    By  Thomas  D.  Rice, 

assisted  by  Ray  Babcock  and  John  T.  Weaver. 
Soil  Survey  of  the  Johnstown  area,  Pennsylvania  (parts  of  Ombria,  Blair, 

and  Bedford  counties,  714  square  miles)  :   One  soil  map.    By  C.  J.  Mann 

and  Howard  C.  Smith. 
Soil  Survey  of  Lee  County,  South  CJarolina   (410  square  miles)  :   One  soil 

map.     By  Frank  Bennett,  G.  W.  Tailby,  Jr.,  James  L.  Burgess,  W.  J. 

Latimer,  and  H.  L.  Westover.  ^  j 

Digitized  by  VjOOQIC 


1428         FIELD  OPERATIONS  OF  THE  BUREAU   OF   SOILS,  1908. 

Soil  Survey  of  Oconee  County,  South  Carolina   (652  square  miles) :  One 

soil  map.    By  W.  E.  McLendon  and  W.  J.  Latimer. 
Soil  Survey  of  Sumter  County,  South  Carolina   (587  square  miles)  :  One 

soil  map.    By  Fnink  Bennett,  G.  W.  Tailby,  Jr.,  James  L.  Burgess,  Grove 

B.  Jones,  W.  J.  Latimer,  and  H.  L.  Westover. 
Soil  Survey  of  the  Bellefourche  area,  South  Dakota  (parts  of  Butte  and 

Meade  counties,  190  square  miles)  :  One  soil  map.     By  A.  T.  Strahom 

and  C.  W.  Mann. 
Soil  Survey  of  Giles  County,  Tennessee  (614  square  miles)  :  One  soil  map. 

By  Orla  L.  Ayra 
Soil  Survey  of  the  Brownsville  area,  Texas  (part  of  Cameron  County,  189 

square  miles)  :  One  soil  map.    By  A.  W.  Mangum  and  Ora  Lee,  jr. 
Soil  Survey  of  Bastrop  County,  Texas  (917  square  miles)  :  One  soil  map. 

By  R.  A.  Winston,  F.  N.  Meeker,  O.  L.  Eckman,  W.  S.  Lyman,  Frank  C. 

Schroeder,  Thomas  D.  Rice,  and  H.  C.  Smith. 
Soil  Survey  of  the  Cooi)er  area,  Texas  (Delta  County  and  part  of  Lamar 

County,  625  square  miles)  :   One  soil   map.     By  Thomas  D.  Rice  and 

H.  C.  Smith. 
Soil  Survey  of  Robertson  County,  Texas  (852  square  miles)  :  One  soil  map. 

By  Hugh  H.  Bennett  and  Charles  F.  Shaw. 
Soil  Survey  of  Wilson  County,  Texas  (783  square  miles)  :  One  soil  map. 

By  W.  S.  Lyman  and  Frank  C.  Schroeder. 
Soil  Survey  of  Montgomery  County,  Virginia  (393  square  miles)  :  One  soil 

map.    By  R.  A.  Winston  and  Ora  Lee,  jr. 
Soil    Survey    of   the    Bellingham    area,    Washington    (part    of    Whatcom 

County,  384  square  miles)  :  One  soil  map.    By  A.  W.  Mangum  and  Lewis 

A.  Hurst. 
Soil  Survey  of  the  Middleboume  area,  West  Virginia  (Marshall,  Tyler,  and 

Wetzel  counties,  052  square  miles)  :  One  soil  map.    By  Thomas  A.  Caine, 

E.  R.  Allen,  H.  Jennings,  and  G.  W.  Tailby,  Jr. 
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